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GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

(Established by State Legislature Act 17 of 1995)
A' Grade, NAAC Accredited State Govi. University

Acad (AC-IIfFae-1 Vol 3201 &/ 79
Dated Llf%}i‘ For I8

To

The Controller of Examinations
GJUSET; Hisar

Sub: Approval of scheme of examination & syllabi of various B.Tech.

programme(s) being run in University Teaching Departments as well as
affiliated Engineering College{sj/Institute(s).

AND

Recommendations of Faculty of Enginecring & Technology regarding
Open Elective, Format of Minor Question Paper, MOOC Courses, minimum
strength for Frogramme Elective, Semester Registration etc.

Sir

ds

| am directed to inform you that the Vice-Chancellor, on the recommandations
of the Faculty of Engineering & Technalogy, vide resolutions no. 2 1a 13 inits meeding
heid on 1807 2019 s pleased to approve the foilowing scheme & syllab of B Tach
grogrammeis) wel the academic session | batch mantioned against each being run
n University Teaching Departments as well as affikiated collagesfinstitutions and

recommendahions of Faculty of Engineering & Technology, regarding Open Elective,

format of Minor Question Paper, MOOC Courses. minimum strength for Programme
Esective. Semester Registration ete under Seclion 1 1{3) in anticipation of approval of
the Acadeniic Council of the University Act, 1885

B Tech (Pnnung Technology), B Tech (Packaging Technology) & B Tech

(Printma & Packaging Technology)-41h year for University Teaching
Departments and affiiated colleges for 2015-17 batch onwards

B Tech (Printing & Packaging technology) (Part-lime)-3rd & 4th yesr for
affitiated colleges for 2017-18 balch onwards

BTech (CSE) & BTech (IT-2nd 1o 4th yaar for University Teaching
Departments and affilialed coileges for 2018-19 onwards batch

BTech (ECE)- 2nd to 4th year for University Teaching Depariments and
affisated colleges for 2018-18 onwards batch

B.Tech (EE 2nd to 4th year for University Teaching Departments and
affibated colleges for 2018-19 onwards bateh
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B.Tech (Printing Technology), B Tech (Packaging Technology) & B.Tech.
(Printing & Packaging Technology)- 2nd to 4th year and syllabi of 2nd year

only for University Teaching Departments and affiliated colleges for 2018-18
onwards balch

B Tech (Agricultural Engg ) & B Tech (Aeronautical Engineering)- 2nd to 4th
year for affiliated colleges for 2018-19 onwards batch

Scheme and syliabi of B Tech (Mechanical Engineering)- 2nd to 4th year for

University Teaching Departments and affiiated colleges for 2018-19 onwards
baich

B.Tech, (Civil Engg }- 2nd 10 4th year for University Teaching Departments and
affiliated colleges for 2018-19 onwards batch

B.Tech. (Food Technology) 2™ (o 4th year for University Teaching Departments
for 2018-19 onwards baich

The list and syllabus of Open Electives and Mandatory programmes for B.Tech.
courses wef 2018-18 batch onwards

The format of Minor Question paper for students of 2018-19 bateh onwards

{B.Tech 2nd to Final Year) and level af Assignment in light of Outcome based
Education,

The students of B. Tech 2018-19 batch (2nd 1o Final year) will have choice to opt
for MOOC course (not more than one in each semester) which he/she had not
studied earler, in lieu of Courses mentioned in every Programme Electives of

equal credit with the prior approval of Chairperson within 15 days of start of
sSemeslar

The minimum 30% of existing class strength should opt for any Programme
elective Decimal part will be truncated in case 30% is not whole number

The Semester Registration process being followed in FET, Faculty appreciated
the process of Semester Registration in FET as it has helped in timely start of
classes and has improved attendance in classes Faculty further recommendad

that student should not be allowed to register after passage of one month of
siarnt of classes

A copy of the scheme and syllabi of atorementioned B. Tech. programmes and

other recommendations of Faculty of Engineering and Technology are enclosed
herewitn

DA

Thez & lor your information and further nece ssary action al your end.

bz

As atove Drputy Registrar (Academic)

For Registrar

Endst No Acad | AC-HIFac-1 Vol 3t &dee ~%3)) Dated: 222/ 8] {?

A zopy of the above s forwarded to the following for information and

rECEssary action -

Dean Academic Affairs. GJUSET, Hisar
Oean of Colleges, GJUSET, Hisar

contd p/3
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Dean, Facully of Engg & Technology, GJUSAT, Hisar {along with copy of
scheme & syllabl of B Tech (Agricultural Engg) & B.Tech (Aeronautical
Engineering) 2nd to 4ih year) and other recommendations from sr. no, 11 10 15

Further, he is requestad to get upload the syllabl of above said programme on
the website of the Unversity

Chairperson, Department of CSE, GJUSET. Hisar (alongwith copy of scheme &
syllabi of BTech (CSE) & B.Tech (IT)-- 2nd to 4th year and other
recommendations from sr. no, 11 13 15, Further, he is reguested o gel upload
the syllabi of above said programme on the website of the University

Chairperson, Department of Food Tech,, GJUSAT, Hisar (alongwith copy of
scheme & syllabi of B Tech (Food Technology) 2nd to 4th year and other
recommendations from sr. no. 11 t0 15 Further, she is requested o get upload
the syllabi of above sald programme on the website of the University,

Chanperson, Department of Mech. Engg.. GJUSET, Hisar (alongwith capy of
scheme & sylabi of B Tech (Mechanical Engimeening) 2nd to 4th year and other
recommendations from 51 no- 1110 15 Further, he is requested to get upload
the syllabi of above said programme on the websile of the University

Chairpersan, Department of Environmentsl Science & Engineering. GJUS&T,
Hisar (alongwith copy of scheme & syllabi of B.Tech. (Civil Engg.) 2nd lo 4ih
year and other recommendations from s no. 11 o 15 Furher, he is
requested to get upload the syllabi of above sald programme on the website
of the Liniversiy

Chairperson, Department of Electromics & Communication Engineering
GJUSAT, Hisar (alonowith copy of scheme & syllabi of B. Tech. (ECE) 2nd 1o
4th year and B Tech (EE) 2nd to dth year and other recommendations from
sr. no 1110 15 Further, he s requested fo get upload the syllabi of above
sald programme on the website of tha University

Chairperson, Department of Printing Tech , GJUSAT, Hisar (alongwith copy of
schéeme & syllabl of 8 Tech (Printing Technology), B Teth (Packaging
Technology) & B.Tech. {Printing & Packaging Technology)- 4th year, B Tech
(Printing & Packaging Technology) (Pan-time) 3rd & 4th year and Scheme of
examiration — 2nd to 4th year and syllabi — 2nd year of B Tech, (Printing
Technology), B:Tech (Packagmng Technology) & B.Tech ([Printing &
Fackaging Technology) and cther recommendations from sr. no. 11 to 15
Further, he is requestad to get upload the syllabi of above said programme on
the website of the University

Director-Principat, Manay Institute of Tech. & Mgt Village- Jevra, alongwith
copy of scheme & syllabi of B.Tech (CSE), (ECE), (ME), (Civil Engg.), (EE),

(A=ronautical Engg ) and (Agriculture Engg) programmes. and  other
recommendations from sr o 11 ta'15

Director-Piincipal. Om Institute of Tech & Mal. Juglan alongwith copy of
scheme & syllabi of B.Tech (CSE), (IT), (ME}, (ECE), (Ciwil Enng ), (Printing
&Fackaging Technclegy), (Ponting &Packaging Technology) — Part Time
iEE), programmes sind other recomimendatians from sr. no, 11 to 15
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Deputy Heg‘istra-. {Academic)
for Registrar
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DEPARTMENT OF MECHANICAL ENGINEERING B
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

Vision and Mission of the Department

Vizion

‘ To build a world-class depariment by excelling in research, desipn and development

arces through sustainable growth, in order to produce the best globally competitive
COEINECrs.

Miszion

*  To develop mechanical engineering groduates and post gradustes, for a successful |
career in industry and academin asround the world through effective teaching |
leamning and training '

* To develop the copability of graduntes and postgradustes for creating innovative |
products/systems in order o improve the gquality of fife.

* To cstablish an environment which encournges snd builds an exemplory
professional having ability 1o solve socictal problems through engincering and
professional skills.
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DEPARTMENT OF MECHANICAL ENGINEERING
GURLU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

Program Educational Objectives (PEOs)

PED) Apply technical skill and professional knowledge in engineering practices 1o face

ndustrinl challenges around the worid.

PED2 | To prepare the students to lead o successful career in industries or 1o pursue highet |
studies or to support entreprensurial endenvors

PEOS | Inculcate effective team work, ethics, and leadership with ability to solve societal

problems

Dy
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DEFARTMENT OF MECHANICAL ENGINEERING

GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

Progromme Oulcomes (POs)

| FO1

problems

Engincering Knowledge: Apply the knowledpe of mathematics, science, engineering |
fundamentals, and an engincering specialization to the sulution of complex engineering |

Problem Analysis: ldentify, formulate, research Iiterature, and analyze complex

engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering scicnces

and design system components or processes that meet the specified needs with

appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations,

|

Conduct Investigations of Complex Problems: Use research-based knowledge and
rescarch methods including design of experiments, analysis and interpretation of data,
| and synthesis of the information to provide valid conclusions.

Modern Tool Usage: Create, sclect, and apply appropriate techniques, resources, and
modem engineering and [T tools including prediction and modeling to complex
enginecring activitics with an understanding of the lmitutions.

The Engineer and Society: Apply reasoning informed by the contextual knowledge o
assess socictal, health, safety, legal and culural issues and the comsequent
respansibilities relevant lo the professional engineering practice.

PrO7

Environment and Sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of need for sustainable development.

Ethies: Apply ethical principles and commit to professional ethics, r:spunsiﬁi[i[ifr., and
norms of the enginecring practice.

Individual and Team Work: Function effectively as an individual, and a5 a member or
leader in diverse teams, and in multidisciplinary settings.

Fio

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society. Some of them are, being able to comprehend
and write effective reports and design documentation, make effective presentations, nnd
give and receive clear instructions.

PO

Project Management and Finance: Demonstrate knowledge and understanding of the
enginecring and management principles and apply these 10 one’s own work, a8 a member
and leader in a team, 10 manage projects and in multidisciplinary environments.

PFOI12

Lifelong Learning: Recognize the need for, and have the preparation and nhility to
engage in independent and lifelong leaming in the broadest context of technological

change.
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DEPARTMENT OF MECHANICAL ENGINEERING
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

Frogramme Specific Outcomes (PS0s)

Fs01 | To prepare the students to understand mechanical svsiems, componants and processes

to address technical and engineering challenges.

PSO2 | To empower the student lo build up career in industry or pursue higher studics in
mechanical/interdisciplinary program.

PS03 | To enhance the skills of the students with the ability to implement the scieniific
concepds for betterment of the society congidertng ethical, environmental snd social
|

valises. |
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DEPARTMENT OF MECHANICAL ENGINEERING
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

Template for Course Dutcomes with Revised Blooms Taxonomy (EBT s}

S.No. | Course Dilcomes RBT Level
CON | Students will be able to (LOTS)
| Remembering
Cix i Students will be able to ... (LOTS)
RITI (] - Lndersitunding
CO3 | Stodents will be able 1o (LOTS)
| Applyving
COd | Studemtsowill beable o ool [HOTS)
Analyiing
CO Studenis will' be able in ... (HOTS)
Evaluating
D06 | Students-will beable b0 .o {HOTS)
Creating
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DEFARTMENT OF M LI-L#"\ ICAL ENGINEERING
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

Strocture of B.Tech. (Mechanical Engineering) Programme

Credit Score

i Category wise

5 ™a. I Calegory Calegory Credils
! ! Code
1 Hurmnnities and Socmd Sclences including Management Coursed H5MC B
i Banic Science Courses BEC 5
| Engincenng Science Courses ESC 22
1 Professiona] Core Courses PCC ]
3 Professaonal Elective Courses | PEC 15
6 Dpen Elective OE 1]
7 Proyect work, Seminar and Intemshop in Indusery PROH 12
i Mandatory Courses MC oo
Ttal 16l
{) Semester wise
Semester Crediis
= 17.5
- 0.3
" 210
[ = 20.0
o 230
A 21.0
T 1.0
8 = 19.0
Total 1600 =

Ok
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Course iiul Category Wise

(1) Humanities and Social Sciences including Manngement Courses (HSMC)

Sr.Na. | Semester Course Thie Conrse Credits
L | 3% | Engiieh (Theory and Lab) ___ 3D
|2 ; - | Fundamenitul of Mamagemert for Enginesrs | Thooey) 2.0

1 B | Eeonomics fies Etganeers [ Theary) in
[ Tatal Credits Ti

(i) Basic Science Courses (BSC)

{ Sr.No. | Semester | Course Tithe | Course Credits |
0o o | Physics: Inroduction o Electromagrietic Theory (Theory uod Lab) | 5.5
X | | Maths -| |111|,-.||ru]- 4.6
i} | Chemintry [Theors and Lah) 55
T | ¥ [inibs i [Theory] Y
K | 3 Maths-[1 {Theory) 1.0
3 | = Mumerical Methods | Theoey and Lab) 3.0
| Totsl Credits 150

| Sr.No. Semester | Course Thile Caurse Credite |
(i | Basic Elecurin) Engineering ( Theory and Lab) 0

: 1 WerlshopManudscturing Practices (Theary and Lab) 1.0

¥ e Programmig {or Problem Sabving {Theory and Lub) 5.0

i = E_.rghmtmq&gmﬂmp {Lab} in

5 ya | Rasics of Elecronics Engincering { Theory) 10

[ MH:LHM|U (Theoryi LA

Total Creddiis 14

(v} Professiomal Core Courses (PCC)

Sr. Mo, | Semester Course Title Course Credits |
1 Mechanics of Solids-] {Theory and Lak) 50 i
r L | Production Technology {Theory and Lah) Lt |
3; Thermodynamics {Theary) 1.0 i
4. | Maserial Science (Theory and Lab) i 1
L] e Fluid Mechanicy (Theory and Lak) 5.0
4. | Steam and Power Eﬁmﬂm{'ﬁmﬂ 3.0
1 Mechanica of Selide-1 (Theory) 4.0
k. | Kinematics of Muchines {Theory and Lab) 4.0
9. gh | Hydrwilic Machines (Theory and Lab) 50
1l Liternal Combustion Engines and (as Turbines {Theory and Lab) 4.0
11 Yesign of Muchine Elements | Theory) 4.0
12 |  Chymamics of Machines (Theory and Lab) 10
13 & Automebile Engineering [ Theory and Lab) 4.0
14 Heal Transfer {Theory und Lab) i
K . Refrigeration and Alr-Conditboning (Theory and Lab) 5.0
1 . | Mechanical Vibrotions {Theory) 10
17 _Computer Alded Dretign and Mamufacturing ( Theory and Lab) 4.0
| Total Credits o0

R
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(v} Professional Elective Courses (PEC) l
| 5r.Ns. | Semeseer Course Title Course Credits
| Professionnl Elective-1 .0
| Crperation Research | Theory|
- Wiorlg Siudy (Theory)
i & Toinl Qhaality Cantrol | Theery )
i | Pmdmunﬂlﬁ‘-!lﬂ ameeni | Fheary)
4 Industris] Enginoering (Thoory )
[ Professional Elective-11 30
Autnmation in Manuincluring (Theory)
N 1 W Advanced Welding (Theory) —
[} Fool Engenecring | Theory)
& | Modem MunuJ'mmn.E Processes [ 1 heory)
| Professional Elective-111 0 _
1a - Imtrosduction o Tribology {Theory
L | — ChRE Technology [Thenry]
12 | ! | Reverse Engineering (Theory)
i3 Product Diesipn and Developmeni (Theory
Professionsl Elective-1% L1
{1 Hobotics { Theory i
f | Mechatronsca | Theory b
14 i Aulomatic Comral ( Thoory)
L Flexible Manufscturing Systems (| heory)
L Rapid Prototyping (Theory)
’ ] Professional Elective-\ )
15 Power Plany Engineering | Theory)
= i Solar Encrgy Emgincering [ Theney =
21 " Diesilgn of Heat Exchangers | Theory)
Xl Farbe Machinery {Theory)
2 Computntional Fluid Drenamics | Theary)
Tatsl Credits L5:0 2|
iv:EEEEIEE%F\r:I’E# Pﬁ T T ,; il ;#r'::jf_iﬂ"]'#
Sr. No. | Semester Course Tirle Cuoarse Credits
— Dpen Elective-] A0
| Fundumenials of Printing {1 heord} —— i
r Informition and Cyber Security (Theory)
. ] 5 Principles of [igital F.In:lruhlu_{]hmryj
4 Processing and Preservation of Foods {Theory | A
E | Introduction 1o Civil Engineering { Theary)
f, Utilization of Electrical Energy {Theary)
Open Elective-11 Ad
T Graphics Design "undamentals (Theary)
H Limirerduiion b Soft Lomputing { Theory] = ]
g, i | Fundamentals of Communication Systema {Theary]
14, Food Safiety, Cunbity and Regulations {Thooey)
I Introduction i Fluid Mechonics {Theory}
1z Hencwahle Energy Benurces | Theory)
Open Electivi-T11 30
11 Fundamentals of Packuging { Theory)
14 Biatlstical Comgiing {Theory | B
I 0 Inreduction 1o MATLAD mmd Simuifink {Theory)
Ly Insimients] Anklvais of Foods (Theory
in Emvironmentul Engineering {Theory)
15 | Envryy Monigement shid Avde {Theory]
Total Credits [

B Tech, Mach Dngg G LU SRT Sy labu venl 3008 100j bavch

»E*"/v



| .

™ . E;u & i o, >

(vil) Project waork, Seminar-and imternship in Inddsory (PROJ)

Sr. Me | Semigsier | ' ) _ Course Title ) Course Credits
| -1’: SLib aod Ennew ntlan Lab b.n
| ) Indusirial Truming Prescutntion-| I.0 1
E| i Mlinor Priojec 10
o — r - —r = =
1 Inichestrinl Traiming Freasmation-11 ]
' g Melajars Projeci 34
b kL Sethin 1.4k
{ Toinl Croeslits 1 Aol i,

{vin ) Mandsiory Courses {MT)

| Sr, Na, _Srmu-fz-r Conrse Title Course Credits |
[ 1s L Induction raining = 00 _I
2 £ Environmental Sciences {Theory) [TE1]
e n Indian Constitgion { Theory' | L]
A 4t Essence of Indiun Traisiliomal Knowledge { Theory) 0.0
k. -z 'I'E].'.""""l Prescntation (1.ab) 0.0
ﬁ T Entreprencurship [Theory) : og
7 ™ icnerd Proficiency (lah) ) il ]
| Tetal Credits i i

o %% b |

B Terh Bech Engg 00 58T Syiatus woid. sou8-300n batch
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DEFARTMENT OF IH HANICAL ENGINEERING
GURU JAMBHESHWAR UNIVE RE]T\ OF SCIENCE & TECHNOLOWGY, HISAR

B.Tech. (Mechanical Engineering) Programme

I- Semester

o [ pingwry ourse{ mbe Ciarse Title Huurs per week Uowrse O redits
| Theery Practical 1 -.i' I '-P‘ Theury Practical Tatal
1 | Basic Seiemee | BRCIO0-T | BSCIR{IAP | Physics: Infradwetion i | 3 & 1.5 55
| =wrhes fu Fleriremegaeibc
i ! Thewry |
Badse Scbrmie RS 103-T - Mmihs 1 3 1 [ ] .0 - 4.0
- L miiirads |
- F mgevreriag ESL a1 ESC 8- Baxic Klecirical 3 TH8 ] 4.0 L0 |
b | Erginroting |
™ T S |
i | Esgimerring | ESC104-1 ES{104-F Workshup! 11D d i n LR
| Briemer | Manufuciuring
| C ey Praciboes ]
I3 | Mandaiors MC 101 | induction Trainisg 1 weeks = = |
| N
| '!'l_llll 172
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DEPARTMENT OF MECHANICAL ENGINEERING
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

B.Tech. (Mechanical Engineering) Programme

Il- Semester

—
Cwurse Credils

. | Labegury Cowrse Code Conese Titke Huuars per week
i | B |
| Thenry Practipal L T |¥F Theory | Mractical | Totsl 1
1 Baw Srignce. | MSC 12T | BSC10Z-F | Chemintry 70 T 40 15 g3 |
| Comrses |
| Bussdr Sciemes BSC188-T - Muthe =11 3 1 [} A - i
| i Cirmirsm =" —
] L ginrrring ESCIU3-T | ESCIOI-F Programming for ¥ L] 4 LR 10 LB
Seirnce Problem Sulving
i | Ciourses i
i | Esgmeering - ESCI02-F | Engimeering BERE - 18 10
Srirmer Graphicy & Design
| Couries
t " Humanities & HEMCI0-T | HSMOI01-F | English 3 L] i L0 Lh 3.0
Sacial brend e
ind lnding
isnagrmrni
L ourses
[ A amdaiary Mimaz-T - Enviranmental ¥ ] it .y - a0
{ mnrses | Esbenees -
Tl 5 LR
% \.Ejff
8, Tech, Mech Engi. G.LU ST Syilatus won.l. sk oy batch ﬁ] ‘HJ'P' S [
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DEPFARTMENT 'DF "HANICAL ENGINEERING
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

B.Tech. (Mechanical Engineering) Programme

I11- Semester
r. | tan SRFY L omrse Code Course Titke Howra perweek | Cows s Cradits
| X _Theury Practical L | T | F | Theary | Proctical | Teal
i Basic Science | BSC200-T . Slaibs-111 3 i [] 30 - in
1 g
B Enginerring | ESC-ECEIN-T - Bmsben aff 3 L1 (] BT - LH ]
Sarmoe Electrnmles
L iy Engineerisg
(X Eaginsering ESCMEIR-T - Engineerisg L [] it Lik - LN ]
S bW Mechasies
-Il m llllll -
4 Frofrmienal | POC-MEXT-T | POC-MEZN-F | Mechanicy of i i 3 4 L0 &0
i wr Sauligls-1
i saLra
. Frofomisasl | POC-MEI-T PFOC-MEINI-F | Production i ] 4 n b || 4.1
Cwrr Technulogy
i smryey
- |
W Frofesdemsd | PCCMEDS-T = | Thermodvnamics | 3 0 0 i - ]
W mrw
L Bt ]
T Manditary MCIRALTY - Tndinn 3 ik 0 X} - LA
o B Cimarrwiinm
FTN =
T orid rrrdets by |

e
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DEPARTMENT OF ’I-l.Eq. HANIC -\L ENGINEERING
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

B.Tech. [Mechanienl Engincering) Progrmme

I'V- Semester

s T g | Cnorse Coile Course Tlife Hiours per week {nmrye | 1 |_¢-\J| ix
N | Theary Practicsl 1 3 i 1 Theery I"rl1 i al Toal |
| Bashy Sciemcr | RSCI03-T BRCI03-F Numerrical I [} k| 18 1o 3.0
L isaries "B i hisila
2 | Frafesanmal | POC-MEZM-T | PCC-MEIM-F | MawrialSoenes | 3 | 0 | 2 | a0 | L@ an
wre O ourses |
TFrebesianal | POC-MEIOAT | POC-MEZRS-F | Floid Mechamics | 3 | | | 2 4 i | =a
e 1 miries
i | Frofesionsl | POC-MEZ06T - [ SteamandPuwer | 3 | B | 8 | 38 | = | 30
e L nmrses : Larcratbiin | [ |
1 ] i
] Fredesssomsl PMCC-MEIDNT-T - Mechonicy af | ] I [ ] ] = "N
i g | ooifaars Salkils=11
5 | Prepertwork, | - | PRO-MEZ01T | Skl and HHEBE - i IO
St apd | Irmiivatbim Lak
Intsrnabip In
IndnsTr J L
1 ] gl adinr s WCTRe-T - Essence of Imdlan i 1] | mi - LR
1 kel i Traditianal |
| Knnwiedge Sl ]
- — I. 1 l | H - —
Vwtad cowelits [ 2

Note- Al the end of the [V-semester cach student woulidl undergo 4-6 weels practical training
in an indusiry/research laboratory.
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GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

L A o

DEPARTMENT OF MECHANICAL ENGINEERING

B.Tech. (Mechanical Engineering) Programme

B Tk, Mash Sngy .00 SET Sylubus weon.t. bk ro bt

V- Semester
a  stegiry Cenrse Cude Crnrie Tide | Howrs per werk L rrmiag Credity, _
L i Thawary Practical L | T | P | Theory | Pructiend | Tagsd
| ® Dpen Ekective | DE {referto - (iprm 3 1] n An - an
Courses list e Elective-f
[ 2 Homewilion & | HEMCHI-T - Fundamentst | 2 | @ | 8 | 28 - ]
R ufl
Scilendrs Mamagemeni
enciodinp Fior Emgineers
Managrmesg
L Lmives
| Fredfeasiunal POC-MEML-T MOC-MEMWS-F | Kipematicsof | 3 ¥ 2 L (] ]
Care Coursei W achines
| Prufessianal POC-MEMI-T POC-MEIRI-P Hyilrandic 3 I 3 i (] LE
Core Comrses | *lachines
¢ Frofesionsl | PCC-MEISN-T POC-MEMAP | Internal 3l o[z EXT 10 in
Cmry Cawrpes Combustion
Engines anid
amn Tarhiney —
& Profrdeasd | PUC-MENST = Thesagm of 3 I ) an = in
Loty {pmrien Maching
i Clemenis
7 Projedt wark. | - PROJMENI-F | Industrisl 2] 8=k - 1.0 LI
drmcton aad | Traindng
lusrr sakep m | Fresentatin-{
Fasdiwid sy hi__ -
L ™ pmduimrs I - | MCAE3n-r Teahnisl ] T = .0 [ i
i s Presentudion |
[ |
TR
_Tutad erritns | 238
1 Elen Fleetive -1
| Courss Code Courss Mame
[ OE-FTOIRILT Fundamentals of Printing
| DE-CSE |- Information il Cyber Securiy
UE-ECE3%1-T Fringiples ol Ehgikal Elzcirmnics
| OE-FT39)-T P'rocossing and Preservanion of Foods
DE-CE¥.T tir oahuctsom 1oLl E“Em i
[ DEEET91-T Tilization of Flecricsl Energy
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DEPARTMENT OF MECHANICAL ENGINEERING

GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

B.Tech. (Mechanical Engineering) Programme

Vi- Semester
| Sy uipgury Conrse Cade Cuwrse Tide Hunars per it Ot
Sa wirk
Theary Frocteeal | LT ¥ | Theory | Prectical | Torsl |
1 Opes Dlective ¥ {refer i - {ipes Elecrive-11 3|0 (] g | - [ 30 |
Cntscs limipitn [
z Frelemsional FEL (refer o - Prefesstimul {0 ] L R | [ 58 |
Fhistiar lsiy* Elective <1
= {'mu.._ e — —
¥ Humanitio & TESMCH0-T - Ecomsmicy fio " ii [ i = |
Sarual Sedengn Engimeers
mcEpilimp I
W pxagrmeni i
Coarien_ |
i | Profesisas) POO-MESSST | POC-MEINEFP | Dynamics of S 0| 2 i T in
Care § marass Mlarhimes
L[ Prolssnsl | PCO-MID8GT | POC-MEIRT | Astomubile [ 3o 2| 30 L0 w
Coorx Conrses Englneering | |
% Frolosussal POC-MEINT-T | FCC-MES™-F | Heal Tramfer S| 2 i I 5
T wrs U marsey |
I Mandgt oy MO-SE32-T - Entrepsenruschip 3] a i - LR
L e | |
= N N
Bl arvillira ]

Note- At the end of the Vi-semester eack student would undergo 4-6 weeks practical training in

en imdusiryresearch faboratory.

l FliUpen Elective =11

| Courye Code Cwisrse Name

| OE-FTG39.T Giraphica Design Fussidamenuly mll
OECSEN53-T Introduction 1o Sl Computing

| OE-ECEM2-T !"uru!-nmnl_.l_ln of Communication Sysiems
OE-FTARLT Food Sufiy, Quality nnd Hepulntioms

| OE-CEN2-T Introduction 1o Flokd Méchamics
(E-EE2-T Renetwable Energy Resourcen

i *Professional Flective -
Conrse Code Caurse Mumie

| Hf-f—"‘-!ﬂ! =T U'|:|'|:£.i_|_gl-‘l Research

| PEC-MEMSL.T Wark Study

| PECMEM3.T Total Qhaality Contral

| PEC-MEIST Production Manogrmen
PEC-MEIE-T Industrial Engineering
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DEPARTMENT OF

CHANICAL ENGINEERING

GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

B.Tech. (Mechanical Engineering) Programme

YiI- Semesier
| S Cuirgory Comrse Cude Comrse Tile Howrs por week | Course Crehls_
| Na = Thgery Practiral i F T P Thewry | Praciical | Tuousl
L Oiperm Edeetive | OF (refer to - Opem Eleciive-111 3 [1] ] im - Ju
Coaries o pirga
|2 | Prefesstonsl | PEC {refer tn - Profesviunal 3| o[ e 10 - X
| [Eleriiwy Mady** Elective -11
i emrae
[ % | Prefesssmsl | PEC {refer 1o - Professinanl N I i - Xi
| hertivr Biagee e Eleenve -111
I [ Ti T
£ Profssionsl | FOC-MEW-T | PCC-MEMIL-P | Hefrigerntion and 3 1 1 a8 1.4 T
Corr Caurs Adr-{enditianing
T8 | Fragent work, = PROJ-MESIL-F | Minor projeet 0| 0 | & = [T 30
| Seminar and
Entermabip in
| mfmmire
L8 Frujers wari, - PFROJ-SEI-F | Industrisl f Il 1 - 1.4 Lo
Srmrear smd T rulmimg
Lotcrekip im Fresendation-fl
‘H‘ - .
= Momaduiery -~ SC-AE4n-P {remeral n [ 2 - ] i
Comryrs Proficiemcy
12 1 12
Terad crodita 1 _isb
__FHipern Eleciive 111
Comrse Code | Cnurse Mume
UE-FTEE9-T Fundamentals of Packaging
OE-CSEAR|-T Stnplanical Cao
- I:-I:'rﬂi T Infraduction fo MATLAR i Smializk
| GE-FT401-T Instrunsesial Anslvsis of Fouls
DE-CE4%]-T Ervirnmments] Engincering —]
E-EE4%1.T Ene gy Manmsgement ami] Audit

B Toch Shevh Degy © 00U SET Syflabun w e L 30204y batch

**Professiunsl Ebstive -11

| Course Code Course Name
PEC-MELSF]-T m.ltnmm:mn i Manbeturing
PEC-MEAT7-T Advanced Welding

| PEC-ME453-T Tool Enginccring

| PEC-MEASL-T Muoder Mumimgﬂ_m Processess

= =4 Erafessional Elective =111

Course Code Conrse Name
TEC-MEASS-T Introduction o Trbology
PECAEESTh-T CHE T-m

| PECMERS 1T fieverse Engincering

| PECMEASET Troduct Devign and Development

—
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/
-
-t




DEPARTMENT OF ME

|

CHANICAL ENGINEERING

GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOG Y, HISAR

B.Tech. (Mechanical Engineering) Programme

VIll- Ssemester

3 Culrgory Courie Code Canitaa Thile H.: iy prr week | aigrae Creduis =
M _ Theury Fractical 1T Tr Thoury | Fravies) | Vel |
I. | Prelowsosal | PEC (refer ta - Frufeniomal J W[ o 1 - W

Fheeninve lhagy= === FEleeiive -1V | |
Conrses
z Frofrisunal FELC |pefer to - Frofessianal 1 ] i 18 - xn
| Eleriive liwpyr weee Eleztivie =¥
{ smrars
3 | Frafeaslanal FOC-ME402-T = Mechanical 3 1] L] Rl - LY
Cwrw Cogrwe Viteratiiina
i Frelridonal POT-ME40.T PEC-MEAEF | Comparer 3 ] 3 L] L 4.0
Cimry Uimireey Added Deaign
amil
! Mumutssiuring |
L | Preject Wark, - PRO-MELI-F | Mujur Project | 0 [ I - 5.0 £
Semmnar amd
intrrmslip in
Industry
L | Frojo Wark, - FRORMESM-F | Seminar [ ] ] - 1A i
Semimar anal
Intermbip in
| Imdwairy ——=
! 13 1 14 .
{ Tutal crediin | iws
== Prufespional Elective IV
Cuarae (nale Course Nafir
| PEC-MES9-T | Raboas
PEC-MEAGD-T Mechatroicy
PEC-MESn1-T Aubamutic Cenird
| PEC-MESAT-T | Flexible Manufic g Sysiens
| PEC-ME i1 | [Eapad Profotyping
** v Trulessional Elretive -V
Course Cade Cowrse Name
PEC-ME464-T | Power iMamt Enginerring
PEC-ME465-T | Sudar Energy Engineer
| PEC-MEd66-T Diemipni of Hea Exchingon =
PEC-ME467-T | Turbo Machinery
PECMESRT | Computationsl Fiud [rysamics
Q/ﬁ \f o
5
.
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Ll |
| 3 Cemester

MATHS-I ITHEDRY)

Leniral Course |nformation

Comne Code! BSCI01-7 Course Assesspeal Methods (intermal: My eaternnl
Cuisrie Curegory: Basic Science Course T Two minor tess cach of 20 mocks, Clo

Feriormance measured thrvagh perceniage of lectue
arbenaled (4 marks) Assignment anil qule (& markal, and
end semesier examinabion of 70 masks

For the emd sensesier exomination, mine gusstion

be w2l by the examiner. Quesibo
compmilsory andl bancd o the endirg
cintiain seven shon answers Type questionn Hest ol the
| elgld guesiions 19 e be given by sciiehyg e guesiiog
‘ I cach of the loar unis of tho syllabus: A car

Cowrse Credits: 3.0

Comuct Howrs® 3 soorbtaeek (103 T 00
Sode: Lechored

Examination Duration: 3 hours

Aumbet odie will 1%

8 repubied dio stternpl pny other (o guestions selecting |
one from ench ol e remadnng loor i Al
guestiong carcy egual marks

Cogrse Dulcones

5. M Conrse Cioicoees RET
. . ETE——— ..
Ll shudenmd will be oble io defips concems  aml ||'m||r||'||-'|:;:. of Fourter series und Fouwre : [ M|
mamaforme, Functions of comples wariables, Bower Seren and, Probalbility distributions and i
hypothests lesting | |
03 stideqies will be ahle o wive problems s g Foeurier truomsforms in domeins fike digin | e i
sipciranics and image proceesing |
' Srpdems will be oble o apply mothemuotbcal prmciples o solve computstimu] problems | L3 !
_____ == e Pk et i L - — =
L - will be ible o compure varous prob; L4
——— - - P St lten —
1. Students will be abde 1o sclect sulinhle hypothesis tentimg methods' for ghven problems ond 13
il ETpE] e FEPECT VT UACOMLE .
W iemtd will be able o mtegmie the kpowledpe of Fourier senes and Founer smnsforms . |
Functions of complex varlabled, Power Sirics and, Probabifity distribotiona and hypoibesi
cuting fon dalving real waeld peoblems = — ! |

Course Conlenls
LI
Fourier Series and Fourier Traasferms: Euler's formuloe, condiions for o Fousier expamsion, change of imerval,
Fomns expanon of odd and even fungtions, Fourier expanalon of square wove, reciangular wive, saw-toathed wive
s fudll recuificd wave, hali range dine snd eosin: serics
UNIT-I
riy misgmle. Fourser transforms, Shifting theorem (both on time and (requency. s, Fourer mumsdorms of
jermverver Founer transforms of imeprals, Copvolunon theorem, Fourler transform of Diree dedta inetion
LNIT-1m

Functiom of Complen Variable: Definition, Exponeniial finctlon, Trigooomeiric aml Hypesbalic funiésions,
guritsme foswtione. Limtt and Continiiey of 5 foncison, Differendkabiliy and  Amslyiboicy,  Cauchy=Ricmamm
maticrn, noccsary ad sulficlent conditlons loe & fosction 1o be analviice, polsr form of the Cauchy-Riemann

cguutioos. Harmomc functions

B Terk Siech Emgy, S0 USAT Byllabus woef 23 tnig basch /;Hf {x ';-._f""u
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UNIT-IV
Complex integrol. Couchy Cuorsat theotem (withou proof), Couchy imegrsl formula (withow prood), Power serics,
radius and clrcle of comvergence. Tayvlor's Mackarin's and Lureals series. Feroes and singularitkes of domples
fanctiuns, Residues. Evalustion of real integrals iy resddvies (wrosmal onit oed semi-cirole onlv)

Tewt and Reference Hooks
L. F. Kreysrip Advancod Enpinceting Muthematics, 10 ediion. Wilew, 2ik14

Z B Grewal, Higher Engincering Mushematics, Khanna Pubbishers, 347 edigon, 16563
. REKE Jun S.RE. lvenger, Advince Engincering. Mathcristics, 4% edition, Nasosn Fubtdishing House, 2012,
4 Michacl D. Greenberg, Advanced Enginesring Mathématics, 2 edition, Pearson Eduemion, 2000

L. Johnwon und Miller Probabiliny snd stasissics for Engireem, B* edition; Fearsion Education [ndia, 7015

Course Articulation Matrix (CO to PO/PSO Mapping)

[ PO1 [ Poa [ 700 | POk | POk [ Pos [ Fo7 [ Pon ] 700 POID [ POLL [ POIT [ Feol | Pscid | Peoa

(8] | - =k - i - = | — r= i - - - 2 2

[coe] 2 % 1 1 = T, [ = e - = 3 3

3.1 2 2 1 2 =il = L=l = _ o = 3 1

04 1 i i 3 s - = = - = - aa - 1 1
i i 3 2 3 - - = = = = a = - - I | _; 1

T 3 ¥ 3 1 = B 5 5 e = = - I

| Shghelows 2 hloderme e don ¥ (Substoniasl High)

& Torh Mech. Engg €00 55T Syilabin w0, 2010204 hatch
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BASICS OF ELECTRONI[S ENGINEERING (THEORY)

Creneral Courte Information

| Cuime Code: ESC-ECE201-1 Course Assessment Methods | mniernal: 30 external:
| Courss Csegory; Enginecting Soonee Course M) Two minor (et ench of 20 marks,  Clasy
Course Credits: 3.0 Perfirmance meisired thiough percentape of leciures
| Contat Hours: 3 houes'week (L= 3: T: 0) aitended {4 marks) Aspdgnmioni wnd quiz {6 marks ), amd
| Mode: Lectures et semedter examinatbon of T0 marks
Examimation Duration; 3 hours For the end semisier examination, nine questisng are o

be sei by ihe gy, Question mumber 'poe will be
compulsory mnd based on fhe entire sylisbus. & will
conbaln seven shior srswiers Bpe questions. Rest of the
cight quesions B o be given by actiing T gueesions
troem; ench of the Fouw unlis of the syllabus, A camfidate
is reqquired o pisempt any other four questions sebecting
anc from each of the momobeing foor it Al

L questions carry eyusl marks.
Course Outcomes
| Sr. No. Course Outeomes RBT
| Leve
| €O | Swedents will be able to define the behivior of semiconducior devices L1
o Sundenis will be able o deseribe the curem Tlow of o hipolar tansisior i OB, CE and CC L3
configurations _
(03 | Sodents will be mhie w {lhsiote the binsing of transistors and FETs far amplifier Ly ||
applicotions, |
C0d | Srodents will be able 1o cxamine simple emplifics und eacilludnr circuity, L4

Course Contents
USTT-1

Semi-Conductors amd Diodes: Introduction, Insulstors., semiconductors und metals, Mobifity and conductivity,
Imtrimsic and extrinsic semicanductors, Charge density, curtint componesils fn semicomdnciors, Confinoity: equotion,
PN junciion dinde- Characteristics: and analyals, Types of diodes- Zener. Photottiodes, LED, Hectifiera: Hall wave
rectifier, Full wave rectifier, bridge rectifier and their analysis, Series ond whunt diode clippers. Clipping ar two
independent levels, Clamping eperatbon, Clamping circuit, Basic repulator supply using serer diode,

LNIT-11
Tramsistors: Construction and charscteristics of BT, Transisior configuration: CR, CE, OC configuration, Transisios
it low frequency, Small signud low frequency ransistor model{b-porsmeters), Anatysis of transistor amplifier using h-
parmmeters, Transistor biasing and bins stohilivation: Opersting point, Stbility fictor, Anabysis of fixed bias, collectn
o baser bvas, Emifter resistance bias circuit and seff biss circuit, Bios compensation technigues.

LENTT-111

Field Effect Transistor: Construction und characteristics of IFET, JFET binging circuit, JFET amplifier, MOSFET
eamtrucn and chamcierisiics

LNTT-TV

Amplifiers und Oscillators: Classification of amplifiers, concept of feedback, Charscteristics of feedbock amplifiers.
Single stage RC coupled armplifier, Oscillntors, Criterion for eschllation, Types of oscillaters; Hartey oscillsior, Colpit
ancillstor, RC-phase shift oscillsor, Wein bridge oacillmor.

At

B. Teth Mech Engy. G.0U 55T Syllabus w.e.t, 10182015 batrh S \/Qh}__,.,-
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Tent and Helerence Books X III'L
Integrmed devices & Cirewis by Millman & Halking, MeGraw Hill
Llectromicy Dievices and Circull Theon by Rober L Bovlesind. Pearon
Wy ioe LU oy by A P Goadee & LA Bakahi
Dhevtices und Crreudt by G Mitha
Lowrse Articulation Matrix (CO 10 PO/PSO Mapping)
T PR T PO Ve | PG T 06 | P T o | Pow T ot | FoiT J RO T P01 [ S T08
| i | e | = A — i . |
A TG R, [ _| | 1 } T I 1 1 = ol
i EEE = - | E e o T=T i > 2
2L 5 S T R 1 O R Y O 03 T |
Wl 2 iModesne e doar | Sarbstaen sl Hipgk
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ENGINEE » MECHANICS (THEORY)

General Course Infarmation

L i Code: ESCMENH-T Coarae Assesament Methods (intermal: My external:

Cnisrss Cndegory: Engincering Scicnce Coursc i Two minor bess each of 200 marks, Clxss

Lo (rpdiji: 5,00 Performpnce mepmared toligh poroemage of leciirs
el Howre: 3 howrsveock (L- 3; T: 0| atiended (4 marks) Assignment and guiz (6 murks ), s

Minde Lochimes onid semesier examination of 70 marks.

Cmmmation [hestion. 3 howrs For the end semester exuminstion, ndne guestjons e o

he st by the cxaminer. Cuestion muenher one wall be
compilsory end based on the witlre syllsbun. [t will
conimin scwen shorl answers [ype questions, Hesi of the
cight quesiiong i 1w be ghom by setiing Twn questpona
e eech of the fogr unis of the svllobos. A condidae
15 regired by atEmpl ony other fie questiong selecting
ooe from cach of fhe remmining foor wsitse Al

L giaestions carry' cyjual marks
Course Dalcomes
. Na Cotrse Dufcomes RET
= Level |
LEH | Students will beable 1w deseribe scalur and vector technigues B onolyzing forees in sintkndly L
deiorminme sructises, |
(0 | Smdents wifl be shiz o locme centodd, centre of gravity of different types of symmetrical Exr ]
s ensyrrmerricil soctions |
__‘i_.l.:-l Studeritn wiil be able 10 apply Newton's lswy of Motions i solve real-world probleims. | 13
LEH | Smdenis will ke able 10 examine the physical sgmificince of moment of ingrtia eogiin ruilway, Ld |

Bvovers, Bridges, avinmobiles oie

Cowrss Contents
UNIT-1
Rrvirw of Baske Foree System: Laws of mechonics, Vector algebm review, Mament of 1 force about 8 pati and axls

Lisspis and couple moment. Addivion ond qubtreciion ol couples; Momeor of a couple aboul o line, Resultont of i force
== Probasims

Eguilibrinm of forces: Introduction, Lami's theorem. Methods for the equilibrium of coplanar forces, Analyticnl
mcsiund Sor the equilibrium of coplanar forces, free body disgrum, general equutions of equilibrium, Tension in o sring.
Probic=a

LNIT-11

Trwes smd Frame: Types of frames, Types of stresses in frames (Tensife and compressive), Agsumptions for foreed in
B sty o @ periect Bume. Analytical methods for the ferces, Method of joints, Method of sectiona {or Method of
Sy, Sl supperied vusses, Problema

Centreid snd cestre of grovity: Definition, Centroid of repular shapes, Symmetrical sections, Lingrmmetrical
sectons, Krforence was. Centre of gravity of solid budics, Centruid and centre of gravity of hobow section. Problems

UNIT-m
Sement of Inertia: Introduction and sipnificance, Puralbel uxis thearem, Perpendicular axis thearem, Mass moment of

worts, Arem moment of inertis of regular shapes: L-sectlons, T-sectioms, I-sections, Moment of inertin ol
srmymmenical sectona, hollow sections, Produet of mertia, Properties of prodict of inertks, Principal ask. Problems

8 Teow Mwch Engg G100 SAT Syltabus w e.1, 28182604 hatch < [2 ‘a"gw
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MECHANICS OF SOLIDS-1 (THEORY)

General Conrse Information

Courss Code: POC-ME201-T Course Assessmend Methods (internal: 30; external;

Courss Categiry: Profissional Core Cowise T Two miner tests each of M masks, Class

Courss Credite 4.0 Performaonce meaored through perceninge of leciunes

Comas Flors: o howatwesk (L3 T2 1) abiehded (4 marks) Astignment and quiz (6 madks), il

Miode: Lectures und Tutorials end semester exumination of 70 morks.

Examinatkoe Duration: 3 hours For the el semescr cxamimtion, nine guestknis ane i
be sel by ihe examiper. Chiesfion mmber one will be

compidsory and bised on the-epiire syllnbus, It wili
conbnin seven shor answen tvpe quesbons, Reat of the
eighl quesirons. is io be given by sefting Two guestions
from each of the fonr uniis of the syllabus. A condidnie
is required w atempt any other four questions schecting
; one from ench of the remutnlig four units, Al questions

carry equnl marks. _—
Course Dulcomes
| Sr.Na Course Dutcome RET
Level
LU | Sudents will be able 1o undersiand the conceps of stress and siram =t a point L1

C02 | Stusdents will be shic w illustrate 20 & 300 stress systems and determine principl stross=s & L1
pianss and maxitiism shearing siresses & planes using analytical and gruphical methods.
CO% | Sisdents will be able to deaw Shesr und Bending Momen! diagrams for variem besms L3
subjected to different types of ransverss londs
Cd | Enslents will be nble fo employ stress-strnin relationship for woally looded members, circulnr 14

| torawm members mnd members sibjected bemding foods
Lo | Seudents will be able to design machine components subjected o combined torsion, bending | L3
ared wxial oads.

= -

Course Conitenls
LINIT-1

Siexple stresses wnd straing: General squasions of equilibrium, free body dingram, Types of stresses and wraing,
Hooka faw, clastle comslanis & their relationships, concept of siress ot o point, stress-strin diugrama. gresses and
e = compoind bary ander mial losding. stresses in composlic svsiems thermal gresses

Comples presses: Two and three dimensiona! seress dystema, rectangular soess companerits, principal stresacs wsd
plmmes, Mlobr'y siren eirele

UNIT-NI

Shear faree and bending mament diagrams: Relation between the rate of loading, the shear force and the bending
mosscet. 51 & BM calcalstions & dingrams for (i) cantilevers (H) simply supportéd beamn with or withott over-hang
i) fised betrmy wnder (i} concenirpiey lauds, (i) untformiy distribuied loads oyer whale span or o part of it {ii)
comtamstion of concenraied londs and uniformly disiribued loads, (iv) uniform varying Sonds (v} application of
St

UNIT-1N
Crmtredd and Moment of Inertia: Centroad and MO for different shaped beam cross sections, Parallel axes thearem,

popondicular s theoteni, principal axes, principol maenents of inertia, product of inertia, ellipse ol ineria, Properties
wf B oo section.

Beading stresses in beams: Theory of simple bending, position of newral axis, fitched beams. Uingymmetrical
Bemfing, Skope of the nouvral min stresses & deflections, shess center and the fexurnd axis

/B}E/:J M/\D’ p



=" gl\
Particle dynamics- Rectilinenr modion. Plane curvilinenr motion {reciangular, path snd polar coordimajes ), Mewion's
2 faw (recungulne. puth and polar coordinases), Work- kinetic energy, power, potentinl energy. Impulse-momentam

lishewr, sngruslae ), Trpacy (CHreet wrd obdlgue ) Problenns

LINIT-1V

Virtwal work: Intnduction, Concept s peinelple of virianl work, Vi) diplucements, Sign conventions,
\pplications of principle of viful wirk an heams carrying poim lowd, unifoemly distributed losd. Applications of

wiual work on ladders. Problems

Friction: Introduction, Types of frction, Laws of fiction, Equilibrum of 8 bady on o povgh Bisrirontal plisie mnd
inclined plane, Equilibrium of # body on a mugh inciined plane subjected 10 @ force acling along the inclined plane
Eguifibrivum of o body on o nough mélined plane subjected o o force botipg horizanially, Problems

Teut and Reference Hoaks
bvenp W Shames. Engincering Mechamics, 4th Edition, Presnce Hatl

-

!

1

i B

Course Articulation Matrix (CO 1o POYPSO Mapping)

R.C. Hibbler (2017}, Engineering Mechanics: Staticy and Dymamics, Pearsion Press,

Hibler mnd Crupin £2010), Enginecring Mechanics (Statics. Dyvnomics) by Pearson Education
Boddy Vijaybomar K. and B Suresh Kumar {20000, Singer's Englncering Mechanics
Bansal R Q20153 A Text Book of Enginecring Mechanicy, Revised eighth edition, Laxmi Publications

Kimgmi A5, Engincering Mechanbcs, 20% revised edition. 5. Chand & Co
Tayal Ak {2010], Engincering Mochanles, Umesh Poblications

POl | P02 | P0G | POd [POS [ POG | FOT | POR | M09 | PO | POTL | POLY | PE0i | Pacs | PeGs
(couf 3 i 2 1 1 1 1 | i i 3 313 [
(o] 3 ) 2 131 3 ] 1 [ ] 2 | ] 3 13 |
IENESRSEESEEEE N RSN E F i 1 3 3 2
poos] 3 3 3 3| 32 s Tl 713 | 1 ] i 3 ] T
Cos| 3 T 1 [ 2 11 L] 1 | 3 0 [
g een], - JibdpderaieMMednin) 1 { SnhotenialHigh)
—
B Teih. fanch. By, GoJ.ULSRT SyRaben w.ed jond 20g bagch v !‘ L_?-/H)'/
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Shearing stresses in beswsd Diroduction; shepning siress vamafion, veriathn of sheur strois in beam cris seetjon,
shear stress distributicn for typical secisons,

UNTT-TV

Torslsn: Torsion of creulne shafty, comparion of Solid smd hollow deculor shafts. stepped shafl & compouife e
shafls, simtbcally indeterminnie shafis, siresdes in chafls inder combined toraion, bending and axipl loads

Cobumns & Seruts:  Column under axia] losd concept of mutabifity and boclding, shendermes ratho, dieriviion of
Fuler's Eemiflis for the elise buckiing |oml, Eulers, Rankine, Gorden's formula, Johnson's emnpirical formuln fer
weial Inpding colmns and their spplcations. ccooniric compression of a-short strul of reclanguler & circubar sooliong

Tent aml Helerence Books

IR S T

Course Articulation Matriz (CO to POYPSO Mapping)

bockanice of Salid by Muubeen Abdul, Pousson Pablicstbons, [ndin

Engineering Mechanics of Sulids by Popoy E.P, Prentice Hall of [ndia

Mechanics of Matcrials by Ferdinand P'. Beer and £ Rusied Johnsion, Jr, Secomd Edition, MeGraw Hill

Solid Mechanics by Kaamni, Tota Mo Giraw Hill.

Sirength of Materals by GOH Ryuler, Mooniillan, India

Srrengtl of Materials by D5 Bedl, 5. Chand & Co. Lid

Advanced Mechinnics of Solids and Siructisres by T4, Erishan Baju sod DR Gorargge, Tarogs Poblishing Homse,
Serength of Moterialy by Andeew Pyicl and Fredinond L, Singer, Int. Student Ed Addisen, Wealey Lisnggman
Sirengih of Materinls by Sadba Singh; Khanna Publishers, India

Srength of Msterinls by Timophenkn 5, Faal-Wes Frogs Py Lid, Mew Dilhi

POl P02 | Pod [ PO [ PO | POS | POT | POd | POS [POIE [ PO | POLT | PSOL | FR02 [ PS03
con | 3 1 2 TSRO, BAAOE Tl [ [ 1 2 ] ] 3 1
coa| 3 |4 [ [ 38 =1 =1~ 171 1 i 3 3 1 |
L ] | E = = = == == 1 i 2 i . L) |
(CDa | 3 | 2 2 ] = | = | - 1 1 3 i i ) l
[coa | 3 3 ] 3 2 - | = | = | 1 | o ] ] !
| Mlgfalawt 2 ndersi=Mdedium, 1 (Sushetamial M igh'
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MECHANICS OF SOLIDS-1 {(LABH)

General Coorse Information

| Course Tt PCC-ME 201 Course Assessmaent Methods [nternal: My exiernal

Course Calegory: Professions] Core Course Tl Internal praciical cviluntion 8 to be done By the
Course Credits: |0 course  coordinnioe:  The eml  semesier  paachcal I
Mdaide: Procikcal examination will be conducted joimthy by exterssl and
Contact Houm: 03 howa per week imiermal examizers

Coorse Dulcomes

pre————

Ar. Canrne Dutenime RET

C— e e

LE¥ Stodents will be able o perform fensile tem, compression el bonding test shesr pest =
hardness 1o, impact lest and fomioen tesd 10 determing mechanical prispertics such as srengdy
hardmess. impact strengih and foughmess of ductile and britthe mslerinls,
LI Siudems will be able o predict the behaviowr of ducizle pnd brittle materindy mder differens L2
bvpes of loading.
(03 | Sawderns will be ahle o Interpret the experimental results for nmterial selecthn in engineering L3
appncabios
L | Ssoderin will be able o compare the materials and ubifize the approprisde miterials in design Ld
| considening engineering propenics, susialnabiliny, conl and weight,

Lab Contents

I.  Tosmdy the Universal Testing Mochine {LITM) ind perform the tenslle test on the given spectimen (Mild sicel and
Cist Tnni)

& Ta perform compresslon tesl on UTTM on the ghven specimen [ Mild steed ond Cast Ironj,

To perform bending lesas o UTMom the glven spacimen.

4 Vo perigem the shesr kest on UTM onthe glved speclinen.

3 Te perform the lomem Iest on the givers spocimien (M meel and Cast Fron),

6. To perfum the Hockwell handness jest,

T, Toporiom the Brincll hardnesa (et

i Toperioom the Vickera handness fea,

% Vo porierm the impect tess (lrod & Chorpyl.

10 T perform the Erichien capping sheel metal fesi,

NOTE: Tl futt i mdicanve. The feacher con alter add more numbee of exparioneni ax per i requine s

Course Articulation Matrix {CO to PO/PSO Mapping)

o Pl | R [ roa | oS ke | POT | Pos | POe | PO | PO | POz | PEOR | PSSO | PO |
ol i i 1 3 ¥ 1w | & Qe 73 1 2 3 3 3 :
LI L] .| b . 3 - - - 1 1 Fi ) 1 3 d
(8 ] i ¥ 4 i F - - - | 1 s 3 3 1 F
L } ¥, 3 P 3 1 - . - | i ] ¥ | i 3
| (S ewi 290 %odemieMWediom) 3§ Substmnkial T ighi

i, /./-F ! f‘l
B Tecrm Mieah Esgy O LLLSRT Sopllaban F. 3exiB-Fovg batch % 2 Lp/
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FRODUCTION TECHNOLOGY (THEORY)

General Conrse Informution

Cistirse Code: POC-ME-Z02-T Courae Assesyment Mothods {internal M externul) |
Lowse Caicgory: Professional Core Course TR Two midpor tests ench of 20 murks  Cluss
Lowrse Credi: 2.0 Performunce eensured through poroermage of lechure
Cionsier Howrs: 2 houraiweek (12 T0) oftended (4 marks) Assgremenl end guiz (8 muorks)
Moufe: Levtisres nend end semester examination of 70 marks

Exarmanation Durlion: 3 howrs For the end semeser exomination, nine qusstions’ are

to e sei by the oamener, Cuestion number. one will be
compulspry arad bided o the entire syvillabos. T will
comiisn seven shom nnswers type questhond. et of the
cigpht sueslions is o be given by sefling two guestboig
from each of the fowr undis of the syllabus. A
condidute % required 1o atergd any  other  fin
questiond selecting one from each of 1he remulsing
boarr mita, All questions camy equd marks,

Cowrse Datcomes

02 | Smdcom will be abiz 1o describe difforent ypos of 5oulh, Work holding devices and | L2

S N B Conrse Oucomes BRI
Lavel
ol Stutznts will be able ta define the various wols inchuding machine 1ools, cutting touls and (3]

mensuring tools, firces invelved and their ¢lfect in custing, woek bolding desices and methods
| reguired 10 mamifacture difTerent compenents

| manisciuring nicifods along with their principles.

CO3 | Soudents will be sble t solve different kimd of problems related 1o walks md manufacturing | L3

mecthods selection
Cus Studenis will be able to analyse vanous tools on the basis of economics nof machining La |
L0 Sundents will be whle to seleet und design appropriote ool und method reqquired o manufochire L3

3 particuler componend economically

Course Contents
UNIT-I

Thesry of Metal Caitiog: Iniroduction, beaal Lutting Muchines-and Tools, Elements of Meml Cutting, Gedmetty ol
Camimg Tools, Onthogonal ad Obfigue Cattling, Chip Formuation, Chilp Contrel, Foroes Acing on i Siegle Poim Tool
Meswrement of Cutting Forees, Mechunics of Mewl Cutting. Shear Plane, Chip Thickpees Batln, Shesr hgle,
Viekary Relatsombip in Onhagoant Ctting, Forces on the Chipy, Stress sl Strate 0 the clip, Wrk dione dirng
Ml Cieting. Heat Generation and Temperatures in Metal Cutling

Toad Wear and Machimability: Introduction, Tool Failure, Tool Wear, Tool Life, Cutting Speed, Feed wad Diepii ol

{12, Tool Materials, Cufting Fluids, Power required fior cunting. Machinability, Single Pase, Multi Pass and Mulristuge
Mahprang

LINTT-11

Jigs and Fixtwres: Imroduction, Definitions and Corcepts of lig and Fixturz, Advantiges of Uslng ligs and Fixtures
Eicmerses of Jigs anid Fistores, Degree of Fresdom, Types ol Jigs, Tyvpes of Frtures

Work Halding Devices: Busic Requirements of Wark Holding Devices, Location: Princaples, Methods and Devices,
Clempmg: Principles. Methods and Deviees

LNIT-111

Manufacturimg Methods: Turrrt Lathes and Their Characteristics, Clazaification of Gens Production Methods, Gear
Cemeration, Indexing of Gears, Oe=r Hobbing, Gear Shaping, Gear Finlshing Methods: dhaving, Bumnishing, Grinifing
Homing

RN _\&
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Ecanamies of Machining: Intoduction, Choice of Fead, Economic Cumting Speed, Economics of Metal Removal,
Minimam Cost'Component, Determination af Cutting Speed for Minimum Cost, Tool Life for Minimum Cos, Chifting
Speed fr Maximum Producibon, Tool Life for Muximum Production, Maximom Prodocten Rate, Moximum Frofi
Hate

L'NIT-1V

New-Couventivas] Machining: Introduction, Classificstion of Nen-Conventional Machiming Provesses, Frocess
Selection, |litresomic Machinmg, Abrasive Jet Machining, Electro Chembeal Machining, Electric Discharge Machining,
e Electne Discharge Machining{ WEDM), Electron Beam Machining, Lsser Beam Machining

Metralegy: Mepswremenss, Lineur and Angulor Simple Measiring Inftrumenis, Serew Gauge, Sine Ber, Aujo-
Colitmstes. Comparstos-Mechanical, Electrical, Optical, Surface Finish and Its Measuremen!

Text amd Befervmer ook

Mmeteraing sencs:  Ghoah and Malik, E.W. Press

Framopdo of menl cuting: Sen and Bhattocharys, New Cemiral Book.

Ml cuming peinciples- Shaw, MIT Press Cambridgs

£ Mefouning analyas Cool Adieson-Wesboy

Modo machining processes: Pandey ond Shan, Tt McGiraw Hill Publications
& Prodecsion Tekeology- P.C. Shurma, S, Chand Publication

Feoducsion Technokogy: O.P. Khanna, Dhanpat Rl Publication

Course Articalation Matrix (CO to PO/PSO Mapping)

P08 TP POs | s | POS [ POS [ POT | POR | POS | POIG | POIT | POIE | P30T T TRGE TRG
! ] P11 I - — - SR = am s il ._3 = -
BT RS T e - 9 = =
—JEBED S S NS EEE N T -
O 3 - 3 1 - - 1 d d - 3 3 | |
CoE 2 |3 ]2 131 -1=1113 2 = 1 3 2 3
[ T YRSy — 3 :i Subatantad High
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PRODUCTION TECHNOLOGY (LAB)

General Course Information
Course Code: PCC-MEINEP Course Assessmenl Methods (imfermal; 30 external:
Course Cotegory: Professional Core Course T Imicrmal practical evalustlon is 0 be done by the
| Crurse Credits: 2.0 course  coordinator.  The  end  semester  proctical
i Mode; Proctical examinmibon will be condueted jolntly b il i
| Centact Hourd: 04 hivurs per week it ekambners

Course Duicomes

5, Nu, Courss Oulcomes RET
I Livel
i Stucdents will be whle o define the warious munuficturing procedses like cuating, | LI |
I muchining and welding, and machine toals
| GOz Seudests will be able 1o describe different marmfacturing processes and machine toals P |
| which can be used 1o manufnciure o coinpancnl

|

| Stodents will be able 1o choode & particular type of method required o manufactiee o L3

pariicular component.
g Smdents will be uble W experimomt on various maching btoals  for CITPONENEE L4
[ mnnfsctiring,
| €05 | Students will be able 10 judge and design appropriule manulacturing procetses and || LS
{ machine ool required o manufacture of @ particislar cixmpaoment

o8

Lab Contents

To make & paticrn for's giver canting with all the necessary allowances, parting line, ranning system detalls
Prepere the mold and make the crsfing. Investigate the casting defects and suggest the romedind megatres

To ke a component Tnvolving harizontal and vertical welding and mudy the welding: defeets aid suggesis
e iranediey,

To prepare 8 jub on surface grindericylindricsl grinder and messure the, v parameiers of the fnmbicd faces
To ot extertal thrends on o Lathe,

Leveling of machine lools and testing their scourncy,

Desassemnbly nnd msembly of small assemblics such ns whl sock, bench vice. screw Jal el

Developmment and manufacture of comples sheet-metsl companents such aa Funnel clc.

bl ghot omiing oo millg mnchine by ihdeing.

{rillimg and boring of @ bush

16 To sudy and prepare a job on wire electric dischirge machine

[ca

e

NOTE: The list iz imsdicarive. The teacher can alter/add more mumbey of experiments ar per the T o]

Course Articalation Matrix (CO to PO/PSO Mapping)
o)

Mo Pon | PO | P | POS | PG TIMGT | P PUMG | Pasll | PO | Ps0n | ps0d | ps0a
ool | 3 [ I I e s T R . - ] 3 - -
oo | 3 2 ] I - - - = - ] e 1 3 - =
| 3 k] ] | 1 - =% - ] 2 - 3 3 - -
| OO 3 1 r o 1 — - | i 3 - 3 3 I 1
oo | 3 3 ] 2 r] . ' I i 2 - L] 3 2 k|
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THERMODYNAMICS (THEORY)

General Course Information
Course Code: PCC-ME203-T Conrse Amessment Methods (imternak 30; external:
Course Cotegory; Professional Core Course T Two minor sess each of 20 marks, Clis
Cowrse Crediine 3.0 Periormonce messurcd through perceniage of lechire
Costsct Hours: 3 howrs/week (1= %; T: 0) uptended (4 marks) Assignment and quiz (6 marks). and |
Mlode: Lechanes exid pemester cxaminniion of 70 marka
Fruminstien Buration; 3 hours For the end semester ex@mination, nine gusstions are to
be set by (he examiner. Quesiin member one will be
compulsoey and based on the entlre syliabus. 1 wall
pohanin seven short mnawers tepe quedtions. Hes of the
cight qpuestions i to be ghven by sctiing twi' questiong
I from each ol the four units of the syllobus A condidite
I required sy aiempt wny oiler four guestions aclecting
| ane from each of the remaining four dnits; All quesitons
carry equil marks
Course Ohuicomes
T RET
E Sr. Ma. I Caonrse Dutcoms S e
i 0 Smdenty will be sble 10 describe the conditions involving hent wnd work hderactions Ll
Lo Cmylents will be ahle w differestinie high and low grde epergies L
003 Srudents will be able to solve the problesa involving change in thermedynamic propertics of L3
C0d | Seodents will be able 10 examine and compare the performance of energy conversion devices. L4
Coarse Conlents
LMTT-1

Busis Coscrpts: Mucroscople and Microscopic Approaches, Thermodynnmic Systems, Surrcunding and Roiidary
Thomodrmemic Propan— lntensive and Extensive, Thermodynamic Equilibrium, State, Path. Process and Cycle,
Oumimatic, Reversible and Irreversible Processes, Working Subsiance, Concept of Thermodynamic Work and Hew,
Egusiry of Tempessmre, Teroth Law of Thermodymamic and its wiitity. Problem.

First Law of Tharmodynamics: Encryy and its Forms, Encriy and (92 low of Thermodynamics, Internnd Enerpy @
Estalors, PMM-1, Sizady flow enenpy equstion, 1st Law Appiicd 10 Moo flow process, Stewly Flow Protess amd
Trassmss Fiow Process, Thronfing Process and Froe Expansion Process. Problems.

UNIT-T1

Secend Law of Thermodynamics: Limitathrs of First Low, Thermal Reservoir, Heat Source and Heut Sink, Heat
Engime Refrigermor and Heot Pump, Kelvin- Munck and Clousius Stabements snd their Equirvalence, FMM-1, Carnot
Cwele. Carmed Heat Engine and Cameot Heat Pump, Carnot Theorem and iis Corollaries, Thermodynamic Temperatare
Sesle Fmropss, Clausin Inequality, Principle of Entropy Increase, Tempernture Entropy Plot, Entropy. Change @
e Procoiscs, Introduction to Thind Law of Thermodynamics, Problens.

Avuilability amdl Irreversibility; High and Low Grade Energy, Availobility and Unavailuble Energy, Lois of
Avwlabic Encrgy Due to Hest Transfer Theough o Finite Temperature Difference, Dead state of o gystem, Availability
of & Yoo Flow or Closed System, Availability of a Steady Flow System, Helmholiz and Gibb's Functhoms,
[ fecsiveness snd |rreversibility, Second law efficiencles of processes & cycles, Problema.

UINTT-111

Tdesl and Real Gases: Concept of an lden) Cas, Bosic Gas Laws, Chartcteristic Gaa Equotion, Avogadro’s law and
Usiversal G Constaet, P-V-T surfice of an ldeal Gas, Vander Waal's Equation of staie, Reduced Co-prdinates,

B Tech, Sech. Ergy, ©10SAT Syltnbus w et o304 batch %’# \ﬂ“’_"/(_{!""/ i
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Compresashility fioetor und Lo ol corresponding sles, Misiare of Gises Mass, Mok und Volumie Frociion, Cilbwem
Dhaltem’s tow, Gas Constant and Specific Hents, Enropy For a arixture of non-resclive gazed, Froblems

Pure Substance: Pare Substance and its Propertica, Phase anil Phase Tramsformithon, Vaporization Eveporation aod
Boilmg, Suturated and Superhear Stenm, Solid — Liquid — Vapowr Equilibrium, T-V, P<V and P-T Plots During Steam
Formation, Properties of Dry, Wet and Supetbeated Sieam Property Chinges During Sicam Processes, Temperature
Eniregry (T-5) wnid Enthalpy — Entropy (H-5) THagrams. Throltling and Measiwemens of Dryness Froction of Steam
Problerna

LINET-1V

Thermedynamic  Air Cycles:  Inroduction, Asswmpiions i Thermodynamic  Cyeled, Clasufications  of
Themmudynamic Cycles, Reversible Cyele, Irreversible Cyele, Working of an ldesl Engine, Seirling Cycle, Erdesson
Cyele, Bron Cycle, Ono Cycle, Diesel Cycle, Dhind Combastion Cycle. Problems

Thermedynamic Relntions: Muxwell Relotions. Clapeyron Foqustion, Relations fiar changes in Pnidislps and Tneernil
Eeergy & Enfrops, Specific Hent Capacity Relutions, Joule Thomeon coefficiern & fnverilon curve

Towt and Relerence Masks

L. Acvenced enginccring ihermodvanmics — Advrian Bejun, Wiley, 47 edition,

2 Esgincering thermadymamics- P Chattopudhay, OXFORD, Hevlsed 1" edition

3. Teermadynamica: An Engincering Approsich Yums Cengel and Michasi Bolo, Tata McGraw Hill, 8 edition
Engincering Thermodynamics « P K Naog, Taia McGraw Hill, 5* edition,

Fembementals of Engincering Thermodynamics - Michoel 1 Moran, Howard N, Shapiro, Daisic ). Boenmer and
Mergeret B. Bailey, Wiley, T adition;

=

e

Course Articulation Matrix (€O to POPSO Mapping)

I[P P03 TPos | Pod | Pos | Poo | Po7 | POR | Pod | POT0 | PO | Pai2 | Ps0l | reod | 1so
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NUMERICAL METHODS (THEORY)
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47 Semester

General Course Information

Coorse Uode: BESC200-T Course  Assssswnent  Methoilds (Ioiermal; 30 |
| i Categrry: Busic Srience Uirse External; 70} T minisd besd | gicdh of 20murks, vl

Course Credite 2.0 performance mepsured throsgh percertage of leches

Contact Houry: 2 hoisrs vreck ttended {4 morks), sssipnmenes, guie e (6 marks)

Misle | eciires unid end sernesier exsmnimabon of 70 mrka

Examamation Dratiom: 3 hours For the end semesier exmmmnotion, nine Guiiions sneg o

be sei by the exsmriner. Question number one will be
compualsory and bised on the entire sylinbus; it will
eoniEin seven shor answer bpe guestions. Bew of the
eight duestions is 1o be piven Iy setling hvg guesdin
Irom gach of ihe fouwr amis of 1he syllobus. A camdidate
1% peqeitred o pitempd amy adher Goie gueesions sdecting
une fom esch of the four wnire Al ijueslions. curry

equal marks. |
Cegrse Datcomes
Sr. e Coprie Dlatcome . HET
. - Lewel
(0 | Snadenis 1M_|| e able 10 memsirise and - desoribe yarmus sverpolation formulse _|.I =
02 | Spadenis will ba able o mike domparisun beiween direct prd itemtive neituods &1
03 | Soadents will be-shie (o sobve problems relatimg o numerical differentiotion and integrartion L]
C0d | Swodents will be nhie o ditferentiate berween single siep and mubii-nep metbods of erdinary 14
differcmiing extintfons
i Stmdenid will be able 16 comitnict pehmomial frem the thalar dais L5
Course Conlenis
UNIT-1

e &ifloronces operstors and their nelafionship, difference bde, Interpolmlon with equal miervale: Mewton-Gregory
frmad & backwand mierpolation formulne, Cemiral Difforances interpolution: - (Goiss™ forward snd  backward
diffeencs micrpolanon formulse. Imerpoldation with: unequal intervals: Lograsge interpolation, Mewion Divided
diterce
LMIT-11

Nas-Limear Egustioni: Bisection muihod, Regule-Fols method, Second meibod, Mewton-Ruphson’s method,
Permions ormiive mehod for finding pth et of & dbmber,  Simltusecus - Lineor Algebrale Equations: Gmiiss
Elimsmation method, CmuisJordan method, Incobs pethod, Gauss-Seidal method. Reluxation method.

UNTT-110
Semrrial Differemtanon: Derivatives from differchces mbles, Higher order dermvatives. . Mumerienl' Integration:
feewton Lotes imbopmfion formula, Treapeeoldal ruld, Shispaan’s one- third mile aod Simgson’s three-clghih rule
Bnode "3 mahe smd Wiedifle's rule,

UNIT-IV
Nemarical Sslation of Ordinery Differsntinl Equethoms: Toyloe seeies method, Edler method, modified Eoler
method end Runge-Routa mothods Multiple mep methods of Crdinary Differential Equations: Predictor-correcior
mcthod. Wilng "y method, Adams-Moulon method

o=

B Texh Mech. Engy ©000SKT Syfiebum w.e.t, 3618 2ory hatch - kh -
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Tett amd Heleeence Broks

F o

I, Applied Nisneriual Analyels: Curis F. Clorald and Patrick G, Wheastley, Person, Eduention Tad

2 Sumerical Method: E. Balagwrusamy, TusabdeCroa-Hill

b, Mumericil methods for Scientifie and Engg Compuintions: MK, lain, SEK. Iyengsr ond RE- lain, Wiley

Easimrm Lad.

i Ineoduciory meshods: of americnl Anobysie 5.5 Sesry, PHD
= Namepicel Methods m Enpg. & Scienee B.S. Grewal

Course Articulation Matrix (CO 10 PO/PSO Mapping)

| POt POz | PO3 | PO [POS [ Pos [ MOT [ POl | PO [ POR0 | POIE [ POI2 | PSO1 [ Ps02 | PS03 |

| = | - - - - - - - - ] - |

o 0 B B T o e e s I I e e i (T [P 4

L8 1 - 1 4 | = - ot = = o = 4 E - _

T O T N I e e ]

] I 1 - 2 1 1 | - - - ; : = 5 & i |
Slhaghil rw I Madernie ™ e dum ) 1 [ Suhsrantizl sgh)

B Tarh Mech Eepg CLUSAT Sy sty wo et 101 201y baark
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NUMERICAL METHODS (LAB)

General Course lnformstion

| Conwrse Code: BSC-202-P Course Assessment Methods [internal; 3 exiernab
| Canzrse Cutegory: Basic Science Course T Inberrial proctical evaluntion B ol be donechy the
Corse Credis: 100 course  conrdinor,  The  end  semester  practical
| Mlende Prmcrical examination will ‘be conducted fointly. by exiernal and
I Comtsct Hiswrs: 03 howrs per wieck inberal examipe

Course Qutcomes

fr Na Conrse Duicome HET
Level

v} Sesiderts will ke ahle to memarize and describe varicus dots fypes and (e handiing fusctbons |_ L

o Seadents will be able to translate given algorithm to @ working and comect program in C | L2

'I!ﬂEEE
L3 | Saudents will be able o write, cumpibe anel debug progrims n C L3
C04 | Seadents will be sble 1o compare and contrast algorithma Lo solve matheniatical problenss L4
n Es ".‘.Tmﬂm will be abic o cvabuaie the numerical solutions of mothematical prishdems uming L LS
| peogramming Ianguage

0w | Sndesty will be able to asemhble objec oriemed features of C progrimming langusge in Lt
| developing the programs to solve real world problems

Lab Contznts
Wirsr Sewn ond cuocuits the following programs using C

"

I To eeorpedess the datn wning Mewion's forwenl’ toclowssd incerpolatken formula
1 Tomiepols the dein using Gouss's forwad! bickwrd interpolation formuls

i Te =epeler the das piing Lagrange®s mierpolation fpomuls

L Tsoospets dervatived of 8 ibulited fmction ai & specificd value iming the Mevaon s interpolation npproach.
L Te fmd o roots of non-lincar cquation uang Boecion method.

& T fed B reets of noe-linear equation using Regule-Falsi method

T Tefed S rools of non-lingas equation talng Mewinn-Fophaon meibod,

£ Tossber e gystem of Tinear equations asing Ciatss ciimination method

Towsber B pvgiem of linens equation wing Cieimg -Seidal {eeratien method.

18 Temlve the nvacm of linear equotion using (3aues — Jordan mechod.

11 Te meprete seenerically uding Traperoidad rule,

1L Teo =trper sunenicadly using Simpson's rulea.

12 T fod semerad solution el ordinary i lTeremiial equations by Euler™s method! Modified Euler™s method.
14 To find messericsl sodmion of ardinary d#i{Toenital equaitons by Ronge -Kuis method.

1% Tofed meesviosl sodmion of ordinory | Tereniol equations by Milne's method

NOTE: P b b imdicathve The teaiher con alier/add more rember of experimenis az pér the reguiremen,

QA o

B Teh M, S=gg © 00 SAT SySalun woef, 3mE oy batch L=



lewt and Hefeeence Bl

I Applied Mumerleal Analysis; Corils F. Gerald pyd Pairick €3 Whenatley = Pearson Edueation 13d.

7

&1/' "g/f L .

A

2. umerical Meihods ; E Balagurusamy, Tein MeGrow-Hill

LCourse ._lﬂirufutiun Muotriz [CO o POTS0 Mapping)

(POl [ [ Pes [P [ Pod [Roe [ ROT [Fca [ Pob Teoan | Wi T Pilz [ PRod T Ps0od | 950
HEE Tl 2 T RS = ol = a2 1 2
Becenil e o B 1 I 5 - = Bl flx. = - -2}
) F F 2 | - - | = - - p 3

i i ] 1 a - - a - - - 2 2

= = - - 1 " 5
= . 3 3 i 3 - - = | = - - - 2 2

i ] ] T = o = [F = 7 5 = 3 .

” 1 3 3 I=lie=al el = = T =T I N

< i I | J i N Epderaie Medm |

B Yok Meom Esgpg COAUSAT Splabus veor L jail-ioep batoh
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MATERIAL SCIENCE (THEORY)

General Course Information

| Cimirse Coder POC-ME DR Couwrse Assesamend Methods (indernal; M5 external:
‘ Coure Category: Profesional Core Couese ) Twe minof tess eoch ol 200 marks, Class
Cmmse € rexhitn: 1.0 Performance. measured thropgh percentage of leclires
Cosntact Mowrs, 3 houratweek (1, 3T 00 atretided (4 marks) Assignmend end iz (A marks), =od
I Slode: [eclunes el semester examination of 70 marks
Ersmimmibon Durstbon: 3 hours For the end semesial exhminaticn, ning guestoni = 10

bt set by the' examine, Cuestiim momber: one wil] be
compilaory. ond. besed on the eniire syllabus. 1wl
contain seven shorl arawers oype guesbons. Reat of the
clght questions is 10 e given by selling Paa questiong
froomy gnch of the fowr ynits of the syilabus, A candidaie
in required o pitempl any other [our questions. selecting
s from emch ol te remalnleg four dmits. AH guestiins
carry gl marks

Comrse Datcomes

S Mo | Course Dufcome RET

o1 I'.‘l-!l.h]-l‘.'lt..!- will bc abic lo define crysinle its bosic concepts. mmperfection i crestals, | L1
cquilibrivim disgranis and thidr shjectives,

ot Squdernds will be ahle o underiiand phase & phase dizgram, heat treatment, failare of 3

msivrials & tholr prodechon, applications of malrink

[t | Sraderds will be able s esamine the mechamical behavior of maerials o diferem operating L3

camudithodny
-__'-L@i'] be ible o seloct the mmterinls sccordance to their sructare and propertics La

Course Conlenis
LINTT-1

Crystallegraphy: Review ol cryvsal striscture, space lsiice, doysial planen umld crysial dijrectione,  co-ordmation
sy, mmshes of pioms per wnit cell, piomic packing e, Mamericalp relaed 106 crygiallegraphy

Emperirction in metsl erysial: Crysml frperfections und their; clnasifications, point defects, line defeots, edpge &
wrrw dieogions, wrface defecty, velume defects & effects of imperfections oo neted properizea

LINIT-11

Sabid seluthens and phase disgram: [ntroduenon o smgle apd moltphsss solid selutions snd gepes of solid solmimng,
ponance and objectives of phose diogrnm;, eyateom, phese 'and structurnl consitients, ebolbng curves, imary. & Binary
prums desgrmmd, Gibibs'n phsse rsle, Lever rule, culeciii ind suleiiodd sysiema, peritiectic whid periiecioid sysizms, irm
et eguiiibenam daagram and TTT diggram.

Hesi Trestmeni: Principles, popose. classificalon of heat reatment processes, annealing, normnlizing, sress
echeving, hardening, fempering, carburizing. niriding cymniding. flome und insfoction hordening,  Allstropic
meminrmaiinn of iron and sieel, Properties of sustenite, Ferrite, pesrlite, manénsiie

UNIT-1

Defarmation of Metal; Elastic ard plistic deformation, mechanizm of plastic deformation, tipming, corvendbrnal dnd
Wi Sl Erain curves for pobvorysialliog matenaly, yield point phenomens, slem ageing, work handening,
Basnclunger effcct, season crocking: Revovery, re-crysallization ond grain growih,

0L @fﬁw .
\

E Tech. Mech. Engg €000 SAT Sylwbis wi n 1. 3835 heteh
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Failores of mietals: Foilure inobyai, fractore, process of faciure, types of frecture, fnfigue, dhamcierisios of fikipue,
[atigpue Timit, mechanivm of Biigoe, faciors sffecting fatipue

ONIT-1V

L reep & Lortuiion: Befinmton o cuncepl, SrERp curve, mccharnsm of Srecp, Impoct ol trme and Emperalire o
crocp, oreep fraciure, crovp Sesting dnd provestion againgl ceesp. Comosion: Mechaniinm and effect of comoakim
preveriion ol corrasion

Flaotie, Composite and Cernmicss Polymerd, formation of pelymers, polymes strocliuse and crystallinity, polvmess w
plestiss types. reinforeed partlicles-strengthencd and disperson srongthenied compoghics. Commde mutertabs: Types ol
cermmich, properiics of ceramie, coramie [orming technigues. mechanicsl behavior of ceramic

Text amd Helerenoe Books

Elemmemy of Materinl Scence and Engineering: VanViack, Wesley Pobe Comp
I Mervial Soicnce = Morle, Merols asd L, eow Agpe Priblishora
P Mmered Science & Enprieering =V, Raghvin, Proitice Hall of Indla Pt Lid, New Delbd
4 A Tex Boow of Matcrial Science & Memblurgy — (01", Khanna, Dhonpot B & Sons
f Nbmel Soence and Engineering-An Inbroduction - Calllster; W 1, Jole 'Wiley & Sony, Delly.
% Esgeesrng Mmerinds Kepneih G Bodinski, Frentiee Hall of lndia, Mew Delhi

Course Articulation Matrix (CO to PO/PSO Mapping)

PO | P2 | P00 | POd | POS | POG | POT | PON | POM | Boma | POII | POL2 [ PSO | PS02 | PSOD

) 1 |1 2 | < 13 1 | 1 2 = 2 : 3N ] 2
g3 1212170 I =12 11 [ 2 2 - ] 3 | 3 2

s 1" 14 I.—1 311 1.1 3 2 - 2 3.1 -2 2
- 3 | 2 1 | =13 | i [ 3 2. | = 1 2 | 2 F
S = Ihboderaie N coiminil, It Substunival Hagh
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MATERIAL SCIENCE (LAB)

enernl Course Information

| Course Code: PCC-ME204-P Coarse Assesament Methods (Infernak 3 exiernal: |
Coutse Category: Profesional Core Course 0} Intenal proctical evalusiion is w0 be done by the |
Courie Credine: .0 ooirse  cootdinstor, The end  semester  procilcnl |
Minde: Praoical cxmminnion will be comducied joinily by exiernal and |
Lornac Hows! 02 bours per week imiernal maminers,

— —

Cenrse Duteomes

Sr. Na Course Outcame RET |
] Level |

L0 | Sodents will be able o underitnd the bagic ooncepts of crveialline materials, phuse & phase Er |
dungyam, henf trestment process & typed {

| 02 | Smdetss will be oble to select the materinls sccondance 1w thedr structure snd properties L 1
o3 | Swdends will be able to anahyie the structure of materials of different levels
L | Smdents will be shic to examine erystals imperfections L4
Lab Contents

Teremdy orystal stroctioes of & given specimen
T mmady oryatal immperfeciionn in a given specimen
Te =iy microsrocioey of metaly alloys
To pempars solidification curve for a given specime.
T aisdy hest ireaimend procesied (hardening and tempering) of siecl spechingn,
s ey microsiruchore of hest-treated steel
@ ity Bermne-setting of plasiics,
o sy e creep behavios of 8 given specimen,
8 Tomedy ibe mechanizm of chamibeal corroslon and by protection,
18 Ta sady e propeortics of various trpes of plstice
I T vedy Bruvaks lattioes with the help of models
T smmdy orvanal siruetiores and crystals Imperfecibons using hall models,

i P LA b

-
i
T
i
T

NOTE: The ==t o indicartve. The tracher can alter/add mnre memmber af experimeniy a5 por (e FequIFREIE

Course Arficelation Matrix (CO to PO/PSO Mapping)

i PH (Mg oo [ Pd | PO [ POS | POT | Poe [ PO9 T PDID [ POID | POI2 [ PSOL | PEGE | POG
1 } | 2 2 1 - wa 1 i - 1 - 3 £ 3 ]

o=l 3 Ly |21 0 T<—T-T% [ [ =1 | 3 3 3 2
LIS 1 13 3 . 1 v | | 2 2 I 3 L 3 ¥
i 3§ 3 | 3 ] 3 = [ i 2 2 - 3 1] a 2
Egnlewi I iMekiweNlobam], 1 ;i SuhwpmntialHighi

B e e
e U‘&; ‘2V4
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FLUID MECHANICS EORY)
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Ceneral Course Information

Coerie Code: POC-MEZDS-T Course Assesvmend Methods {injernak 30 external; |
Course Category; Profedsionl Core Course T Two  'minor tesis eoch of 20 marks, Class
Cingse Credite 4.0 Performance. measured ‘through pereentage of lechres |
Uoraact Hours:, 4 bowrdwesk (L3 T2 1) afiended (4 marks) Assiznment und qoie (& morks), amsd
Mlode: Lectures ond Tolorinis end semezier exmminatien of T marks

Exsminmison Dhration: ¥ hoars For the end 3emesier exuminntion, ning guestiipns e

be sei by ihe exominer, Quesiion number one will b
compalscry and based on the entite syllnbuz: It will
comain seven shan anawers tvpe questions. Rest of the
cight yuestions is w be given by sewing wo questions
frozn coch of the four units of (he syllnbns. A candidate
is required fo atiemps gy ether four guestions seleciing
ane from eoch of the rr.mni.-n.ir:,g_ Towr ok, All gueitinng
iy -eujual marka.

Course ODutecomes

Sr_Neo. | Conrse Outcome RET
| Level
C01 | Swadents will be abie 1o define the fluid, its properties and various laws governing fluid flow. LI
(02 | Sdents will be able o Ideatify and explibn Doid Oow under static, kinematics did dynamiv L2
comdifims

CO3 | Stadents will be able W spply eagmeering knowledge 10 solve the fiaid fow problems under L3
given couniditions,
L students will be able to sxamine fow through pipes and boundsry laver phepsmenon on o L4

| st wrface.
L C0d | Spodents will be able 1o evalunte verious parameters related 1o I:‘E'niz'l.q.r nnd turbulent fows. |

Course Contents
UNIT-1

Fiwdd Properties and Flubd Statles: Introdiecibhsn, fuid contibuum, fuid properties, tvpes of foids, Precil’s law,
npcrpatatic low, Mlmnometers; simple and differential, Hydropnge forces on plane end curved sizfaces, Booyasncy and
Fleantion: Centre of buoyancy, Archimedes’ principle, Meinestre und Mitnisntric height, Stabillty of Nosting wid
sshmerged bodies, Momerical Probems.

Fluid Kinematics: Types of fhoad (ows, description of fald Oew: siream, siresk, path snd time Uoes, Exilerian dnd
Lagrangion methods, flow roic and confinuity’ equation §n' 30 and o, eyvhindrien] mnd polir eoordinates, rodition,
varscity and dirculation, strenm and potemial functions. flow net, Mumerical Probems

LNET-I

Fluid Bynamics: Energy and fores wcting on o lowing fluid, Equaiions of motion, Edler’s: equation, Bemoulli’s
equation, Venturimeter, orifice meter, Pitot whe, Impulse momemtum relationship and its applicatiors, Numerical
Probiems

Orifices, Mouthpleces, Motches and Welrs Classfication of orifices ond mouthpieces, Hydrmilic coefficients,
[rischarge through a lirge recusgulsr orifice, Time of emplying a tank through an arifice, Classifications of notches
ared weirs, Empirscal formulac for discharge over rectunguler weirs, Dischorge over rectangular & trinngulur notch o
weir, Mumerical Problems.

UNIT-II

Laminar Flow (Viscous Flow}): Introduciion, Beyeolds experiment, Lambnsr low in clreulsr pipes {Hepen-Polasullie
theory), Laminar flow bebween two paralle] plotes when both plaies ore o rest, Laminar flow between two parallel
plsics when one plate noves-and oiber ot rest (Cooette fow), Numerical Problems.

e
o
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Turbwlent Flaw: Luoss of head in pipes (Dusey-Weishoch :u_uuimm Churpcteristies of turbalent fOow (turbulence ),
Shear siressed in wrbulent flow: Bowssinesq's theary, Reymolds theory, Prandtl’s mining fength theory, Von-Karman
similarity concept, Universal vedocity distribution equation, hydrodynamically smooth and rough bounduries, velocins
dtitrihution for smooth and rough pipes, friction coefficients for smooth and rough pipes, Moody dingrum, Numerical
Probicms

UNIT-IV

Flaw Through Pipes: Muojor snd minor beod losies in pipes, hydesulic gradient and totl energy Hoes, Pipes iy deric
el parsliel, quivalent pipe, branched pipes, power transmission theough pipes, namerical Probiems,

Beendary Layer Flow: Description of boundary layer, dizplacement, momentam and eneegy thickness, Drag foree on
s B plae (Von Karman momettum inegral equation), Blasius solution for laminar boundary layer flows, Velocity
e fow lamimar boundory leyes, boundary loyer sepasaiion and control, Mumerical Problems.

Ten snd Helerence Bools

wd Mechanics und Hidraubics Machines, Maohesh Kimmr, Pearson Education, 3019,
2 P Mechamics — Strester W L oond Wylle E B, Mo Grow Hill
¥ Nlechmmics of Fluids — 1 H Sharmcs, Mo Geow Hill
4 A Boed of Fhsd Mechanies ind Hydraulic Mechines™, B E Rajput, & Chand & Company Lid,, Mew Delbi
£ P Mechenice and Hydenubles Machines, B.K. Banaat, L.u:ml pliblicagions (Fy Lid.. New Delhi
& Fiedredics snd Fluid Mechanies, Modi PN & Sath 5 M Standard Book House, New Delhi
medertion w0 Flubl Mechanles and Fluld Machines - 5.K, Som and (. Bigwas, TMH
I i Miechomics gnd Fluid Power Englnedelng — D5 Kumar, 5. K. Kotarin and Sons
§. Pl Mechenicy and Maclinery — 5K, Apgurwil, TMEL New Debid

¢ Fied Mectanics, Yo A Cengel & John M Clmbals, Tuts beGras' Hill Edition, Mew Delhi, 2006
Pl Mlachanics White, F.M, Tatn McGriw-Hill, Sth Edition, Mew Delhi, 2003,

12 Fhad Mechanics & Fluld Machines: Basic Concepts & Princlples, Shiv Kumar, Ang Books e Lid Mew Delhil

o T

Conrse Articalation Matrix (CO to PO/PSO anpil.:_':

Fou T 00 TPOD [ POk [ PGS | Pow [ POT | POR | Poe | POL0 | POIY | POIZ | PR0T1 | Pea2 | Ps00 |
i} 3 - | | Syt HE ] T = = 3 3 2 3
S 3 2 2 i ] 2| =11 [ 1 3 2 | 3
2 1 E] 2 2 132 2 12 2 i 3 2 2 2
 Coe | gl vl TEl === "% [ F]a]|=z2]3
e 3 1 2 2 2 312 2] = | ] 2 ] 3 2 2
Sesloni 2 (Modeainhiedium) 3 1 Submanted Figh) -

B Pech Mok Popy O UL SET Syllabey o n. b, 301857075 hatch
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FLUID ME ICS (LAB)
General Course Information
| Uonrse Code: POC-MEZDME-P Coarse Asemment Methods (nternal: 3y sxtermal:
| Cowrss Cuicgory: Professional Care Courss Tih: Internal prictical evalumiion id o be done by the
| Comrss Creafin: 1.0 corse  coprdimatar. The end semeaer  practicsi
| Nlloude Pructicnl euaminatn will be conducied joemily by ewernal and
| Comtact Howrs: 02 hours per woek internal exminineri
Coarse Uuloomes

Level
(01 | Smdents will he obbe to describe the fundamentals wolved in messaring verious B |
perinnmance pArameiers.

. Sea | Conrsa Dutcame RIET

02 | Soudenis will be oble b underitand ihe working of variow flow meirs. L2
000 | Studerts will be ahle to cperate ow discherpe messuring device used in pipes chanmels. L3
_Cis | Sogdents will be ohie io examing tvpes of flow end major and minor losses during Bwid Oow, | L4
(0% | Sodents will be able o Evaluate the error between theoretical and experimenital resulis. ,F LS
Lab Contents
T wersiy the Bermoullis Theorem,

T determing ihe cocfficiont of discharge 'of un orifice meter.

i Tedetermine e coefficient of dischurps &l vermurimeter,
4 Todsrmaee the cocflicient of discharge of Moich (Y ond Recungulor types),
i Todoermine the major loss dug 1o friction in pipe fiow,
& Todoermone the ootfficient of discharge, contraction & welocity of mm orifice
T Tofisd erivical Reynolds number for o pipe flow,

' dowermine the mets-contric helght of & Moaing body.

To deermune the minor joaes dug 1o pipe filings i pipes
T defermine the density mnd viscosiy of any three fhuds

NOTE: The iz b indicaiive. The feacher con olter/dd moee mumber oF experivenis ar per i reguiee mvn

Course Articulation Matrix (CO to POTS0 Mapping)

O | MO MOE PO | PO | PDE | POT | POE | POF | POIO | POLE | PORZ | PSGD | FSOT PS03 |
fcol) 3 ] 1 | - ] - ] | F = 3 3 1| 2
Al i 1 i a= i - I i | — 3 1 1 a4
N 2 2 3 2 1 2 2 3 3 = i 2 2 2

| COd | 3 1 3 3 3 F i 3 ] 1 3 2 3 ;| 3 1 _
|L L R e < k| 2 F 2 2 ] ] 3 a 3 2
(Rlaghtl i, 2{Madernied ediumg 1 1 SubsianiisiHigh)
C}J W
E Tech Mech. B, GLALSAT Syllabus w.e £, Tusb.amy baach / B
1
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STEAM AND POWER GENERATION (THEORY)

Corzersd T owrse laformation
L Condte PUL-ME00-T Coorse .‘I.n-r._u;;ul. Methadds jimiernal; M exiernal 1
Lo Calirgory: Professsomal Core Conrss 0 Two minor tedts esch of 20 marks,  (oes
Camgrne rwde 3O Performance measwred  through  perceniage of leclure
Cowmes Hoare § howrsiweel (123 7:0) antiended (4 marka) Asiigmment and guis (6 marks ), and |
M [ oomrns el semesier examkhaibon af 70 marks
Enmsessrunt, [arsteon; 1 houn For i end demdans examination, nine questions are 1o |
be set by the swminer: Cuestion mumber poe wiil be |
compillsory’ and hised o the entire syllabos 11 =il |
coiilmn seven shon answers ype qu.rl]:il:l-'u Riest of the |
elight quentions i ko be ghven by sefting tvo gqueitions |
froen emch of the fisgr upits of the syliobus. A candidaic |
i reijinred o anempt ooy olher four guestions selecting |
ane frem each of the remaining lour unlis, Al glaesthoms !
Ty ogual muoris. |
Lo (B icofey
e T Conrse Oufcome | RBRBET
| Level

[P Senceety will be shie 10 define combustion process af foeks and chunge in thermody mamic L1
gewperiics of e in boilers, wrbines, enpines and condensers. | -

Sambe=ay will be able to discuss the construction and '.mr‘n:n-g of barmkr calonmetcr, sieum 12

Eesemon, e luckines, sleam engines o Hesm condenserd.

i Seslemy will be abls 10 cxamine the process of aricegy conventhn |n el comibneition: bnd |3
Br== power penoTAiing devicen,

(T Sl will be able lo formulate the performance parmmeders for the equipments wel in fssl [.4 |
e wd power generulbie through desn |

i sarwe Comient

UNIT- 0
Foel sl Cossbasiiow: Charscicrinilon of fele, Lows of combmsifon and resétlons, Grvlmete and solumetric
amn, A= rytie, Exiunest s arabysh, Oriat opparatus, Coborific valoes of fuel, Bomb colorimeter, Numericaky

Sevwen For—msron of ST S CoRilam pressure, Varualion in sieam propertics dming ph,'.:q- :hnng; Sqeam tables pnd
S== e, feSsiey = eraropy (Mollier) dingram, Carpol ond Bankine vapiur cveles. Rankine ¢vcle with rehent mnd
——wrtew “szemericals

UNIT - 11

Sem Leseorstere  Clesification of scam bollers, Edsendinks of 0 goud boiler, Construction and opermtiona) deimils
o Laciras, Beboogk Wikonw, Locomotive, Benson, Lomond, and LoefTer Boilers, Boiler mountings and ocoessories

Beler Drasghs (Dvafij and Performance: Maturil (Chimpey) draight, Modmnem discharge: through 5 chimney,
o) dregls. Evapoguiive copacity ond efficiency of bajlem, Energy bulance in o badler, Mumericals
LINIT = 111
Sorum Nesvles: Sécam flow through 2 noxzle, Critical pressure tatio (mantmum dischorge condition} und its physical
spsifceee. Flow teough sciunl nozzies, Superssturated expanalbon ol stewm, Mimcricals,

Seenm Twrbimes: Working principle of imipulse and rebction steam tirbines, Vector diagmms of velocifies, Optimmeumm
opomey oomSbomy of torbines, Compounding of impidse furbines, Performance analyiis of ateum  furbines,
s E

S U
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Steam Engines: Construction and working of steam engines, Indicus diagesms, Performance of deam cngines
Uioverning of sieam engines, Mumericals

Steam Cundemsers: Elements of @ condensing plunt, Types of condensers, Comparison of jer and surface cordemier
Londenser and vicuam efficiency, Cooling iowers, Mumericils

Test and Heference Hoolka

P L Balliney, “Thermal Enginesting”, Klumg Publishers; 2005

hlahesh M. Rathore, *“Thermal Engineertng”, Tata McGrseHill Education, 2010
E k. Bajpur, “Thermal Engineering™, Laxmi Poblication, 2018

5 Kumar, "Seam and Power Generaiion”. 5K Ksiorin gnd Sons, 2012

e Nl e o

Course Articulation Matrix (CO to POYPSO Mapping)

[#O1 [ P03 [ o | Pos | Pos | PO | Pod | POR | POs [ PoT0 [ on] P03 | P01 | FS02 | P

I 3 [72 1 | =1 2] 2 [ 1 2 | i i : 2

2t 3 13 i =1 50 ¥ [ e = T ] 1 3 | 3

s 2 |3 Il a =Tzl ¥ a1l 2 1 |3 S L ¥ | 2 |
jooi} 3 |3 T3 1T [ -1z 131113 I | 3 T 31 ¥ |

SlghiTow), I ModermePdodiem), 1 [Suhsosiial/Tiigh)
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MECHANICS OF SOLIDS-11 {THEORY)

General Course Information

Course Code: PCC-ME207-T Course Asyessment Methads (internal: 30; esternal: |
Cotese Category; Profesaonal Core Course ) Two mipor sz epch ol 200 marks, Clesa I
Course Credits: 4.0 Performanee . messured trough perceniaps’ of lestures I
Comdact Howrs: 4 hoursweek (L: 3, T: ) gibsirided {4 mirks) Asslgnment pnd quiz (6 marksy, and
"flulir: Lectares and Tuwrinls end pemesier expeinotion of T moarks

Exsmination Dharating: 3 hours For the end sermester examination, pirve guesions e 1o

be det by The ‘exnminer. Quesiion mumber one will be
compalsary mnd based on the entire wylinbus 10 owall
contaln deven shor asdwers ivpe guestons. Best ol the
cight 'qusstions g w be given by setling twin queston
Trom each of the foar units of te svilabe. A candidme
is required w atiempl any ather foar questions seleciing
one from sach of the remaining Dar e Al questiom

carry egianl marks |
Course Dulcomes
| S Na Conrsie ODotcome RBT
! Level
| M Sl'ud-crn:l 'I-h"I||.|‘.‘I! shle o determing dreises in pressure vessels, beant cilumpis, rolating tims & Ll
dizcy und springs

C07 | Snsdens will be able w calculaie slope and defloction i various beams subjected to different L3

typet of trandverse loads uing. Esergy, Double Tricpration. Mucaudny's and Area Motmest

mcthioila

L Stcdery will be able 10 cirry oat sbress-sorain analysis in aolids subjecied 1o Bi-oxial, ri-axial L3

and combined wrsion, bending & axial londs
O | Sudeni will be able to design mechanical components such s presswe vesseh, springs. B

| {hrwheely, shafi sle. in accordance with reallstic constrainis of “safety. and economical

ERTIEN.

Cowurse Contents

ll"."'lt"l'-l

Tham Premwrey Vissels: Hoop and Longinsdinn stresses & stmins in oylindrical and spherical vesssli undar imermsl
o, wire wndld thin cylinders.

Thick Cylimders & Spheres: Derivation of Lome's, equotbons, redial & hoop siressed ind strabng fn dlick asd
oo oy limders and spherical shelli subjected 1o internnl fhidd pressure onky, wire wound cylinders; bub shunk on
wellagt shafl

UNTT-1

Rotating Rinm & Discur Stresses in uniform rotwting rings & discs, rotating dises of uniform stremgth, stresses in (1)
rolsiieg rima, negleciing the eifect of spokes, () rotating ey linders, lollow ovlinder & solids cylindens

Beam colomm: Beom colinms subjecied 1o singls concentrmed boad, number of concengrated loads, contimugs [sieral
Lowd end coupie, coupics a balh ends trinngulor Toads

UNIT-1N

Straim Energy & lmpact Loading: Diefinitions, expressions far strain energy stored in o body when load is applied (3)
admlly, (i) seddenly and (iii) with impacl, strain coergy of beams in bending, beami deflections, strain energy of
sy i Pesiing, energy methods in deiernining spring deflection, Castighlano’s & Maxwel]"s theorems.

Sprimgs: Sirevsey in open coiled helical spring subjected 1o muial foods end twisting couples; leal' springs, flat wpiral
spiiigL. COBOETT BiRE

B Tech Shes Engy € 46 SAT Syftstun w.a.f, 55183074 batch / Lq:‘"/ f'l\/ !
e W
: o 1
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=hugs & defiection: Helstionship betwemn bending momend, slope & defleciion, caleulstions for dope and defls

¢ iacprston, Miacyulay™s mnd sren moment methods of (1) contilevers und (i sksoly wupported beom w
% Jwgntii g el frued PRI L,'.]l_" 1§ etmncesitrated loaghs, L3 unids mly lisgrila il i T I
] sird koads & miformly disrifoed load (i ing lotad |v) applicatian, of momedis, propy

g ol prof, commoogs beams

ihewries of Elsaiie Fallure: Variows theones of elanilc fuilres with derfvutiom and graphical repr

ppecaions i0 problems of 2- dimendiondl atress syslem with (1) Combined direct loading and bending, and
e Mmool oned cired |oadkng

il and Heference Brenks
Miechmmica of Solid _-r Mluubern Abdul, Pedrsoa Publicatio 18, Inalin,
precking Meclamics of Sofids by Popoy EP, Praitice Hall of Indim Mechimics of Mates by Ferdinaiut P
cor andd E. Russel Jobneon, v, Second Edition, MoGidw Hill
i Mechanics by Easmi, Tawa Mc Craw Hill
Saromgth of Muoierinls by GH Ryder, Mocmillan, India
Sivength of Maierials by B.5, Bedl, 5. Chand & Co. Lid
& Advanced Mechanica of Salids and Stroctures by . Krivhan Hejuend DR .Giruraje, Marcda  Publishing Hiuse
gth ol Materinls by Andrew Pytel ond Fredinond L. Singer, Int, Studerit Ed Addison, Weiley Longman
4 Strength of Materials by Sadin Singh, K horma Publishers, India
f. sarength of Motennds by Timoshenko 5, East-Wes Press Pvi, Lid,, Wew Delhi

Course Articulation Matrix {CO to PO/PSO Mapping)

POl [P0 [ POY [POF [ POS | POR | PO | POR | PO | POID | POIT | POIZ | Pl | PS03 | PS03
= i [ Sl 3 ) CE T I 3 3 N
= i N S R R T U O [
1= 2 I 1N O ST S U T O O
| . i 2 2 - - I | 2 1 1 |

| - iSlighifLars] 3| Misdermie Nlodium - [Bahsmtal H ghi

i
L
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et R
B. Toch Mech. Empy. CLULAT Syilabury woe 4. 3248-189g Bateh 5 L II‘-T
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SKILLS AND INNOVATION (LAB)

General Course Information

Course Code: PROJ-ME20L-1 Course Asseisment Methods {infernal: 3 external: |
Course Category: Profect work. Serminar and niemship | 708 Internal progtical 'svalustion i tn'be dine by the
o ey course  eoordinotor, The end  pemesier prbctical
Coune Crediin: 1.4 cummimsiion will be comducied oy by exiermal and
hiode: Practical inierral ewuminers.

Coontny Hionrs® 02 hours per wodk

Course Oufcomes
Sr. N, | Course Outcome RET
Level
L} Snidents will be able o explore novel deas'modified fechniqees on lopics related in |
Mechanical Engrineering. |
| O Stdents will be nble o wink I groups and collechively minge uy peesent their iidess inbi 5 | B
| COOCpL
| O Srpdents will be shle 0 jdentify and imigrpred practicsl  problemafissies o exlnling L3
{ mechanical sysiems, =
i Snadents will be able v employ modem dexign and analysin ol B casrying owl their L4
| oot wurk

Course Contents

i e off .7 stodenis are reguired o corry oud o petedy reloted 1o eurren redearch & development s the skl of
Slechemcsl Engocening. Each groug of ahslems will iry 1o propoede o nevel e modified wechinigque/ new imerpretabon
sites Elemiifyhneg an cxisting ressarch worle They will work towards finding salistions o ihe ideified problem sich o
oont reduction, onshie new processes wnd'ar moterialy, creabe a higher livpact duan the ' existing procrices elc. deing theie
mrsrvaive idens and concepl penermbon abilites

T opec of the project will be decided by the students in consulmtion with-the course coordmaior. The projocl repurt
will be submitted by & group wi the end of s)emester, The sudents mny use the equipmenta'machines/instrments
geaibble i ihe labs'workshops with the dud permission of Cheirperson on recommienidation of the course cooadimstur

Course Articulation Matrix (CO to PO/PSO Mapping)
POI | Pod | PO3 [ P04 | P08 | POB | P07 | POE | POR [ PO

e | FROT | BSOS

3
3

M
§ O 3 1 ] 3 = = 3 == i = ] J 2 2 3
oy 3 2 1 2 - - ] —_ 3 . i d r 4 i 1
IOR ] a1 3 | 2052 )= o= |2 | o ] 1 3 7 | 2 3
o] 3 | - 2| 2 | 3 T |-=] = | = 3 2 2 7 ]

T gl 2| ModeueMedm), 3 (Bubstantigl High)

B Tech. Mech. Engy & 018 5T Spiinhus woe i 30181015 babeh //
{ |
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KINEMATICS OF MACHINES (THEDRY)

Gesersd Course Information
Lo Code PCC-MEI0E-T Cowrse Assessment Methods (imternal: 30; eviernal-
L Csegory Professions] Cose Course Ty Twoe minoe éests each of 200 maorks,  Cless
Cows Credi 3.0 Performuhice. mensnrel’ through perceninge of ecmres
Camss Fears: ¥ hours'week (L13; T D) aitendded (4 minrks) Assignmcni ond guis (5 markd), sod
L s &nid nomester examinutign of W ks
Exmmesarat Dewraesrc 3 heours Far the end semesier examination nlne qoettions: ore w
be set by the oxamingr, Question udmber one will be
compuliory. iind based on the enfire svflabus, 15 will
cunimin geven shon snpwers ype guestions, Rest of the
cight guistions b bo-be given by scning two' guesions
from exch of the fvur widts of the syllabus. A candidate
is required o attempt any:other four questions sebecting
l one from each of the remuining fous onba. AN questions
gty euiinl masks.
A s USCST
- Course Chufeame HBT
Level
SN | Sesdesm will b bl 8o deline the various berminologies af kinematlcs of mochmes like 11
S, iEmemmtic pair, Kincmafic chmin, mechanism, moching, motien of clements and
. Eiwmr=sgl bywey oof Lincinutles
COE | Sembeesy will be able (o describe ihe concept of mechanismg, mochines, their componenta and | 12

| ==mine motion botween them,
| S, will be aiic 1 sobve dibicrent kind of problems related b machines and mecharisems L3
i Eireg the princinles ol kinemoikc
Sesbeems will be able o gnoboe different. mechaniims: for displacemint,  welociry and L4
Seslermy will be able 10 slect und deslgn ipproprinte mechaniam pequired for i specifiy (vpe =]
s miiee moton woul for a purticulur spplicition.

L smlemiy
UNTT-1
it Mecfamee and Mackines, Kinematic Links, Kinematic Pabre, Klncratic Claim, Degres of Froedom,

e Swerwen, bsversions of Four Bar Kincmutic Chuan, Irversions of Single Slider Kinematic Chain, versions
e Shder Kt Chmin, Froblema

Wi with Lowsr Paire: Pantograph, Struight Ling Mechanizma, Exoct Stroight Line Motion Mechanisma.
S Seags Lee Motion Mechonisms, Steering Gear Mechoniams, Davia Steering Gear, Ackermon Steering
e s

LUNIT-H

Sy = Mechewioms: Felative Velocty Method: Motion of a Link, Welocity of o Point on i Link by Relative
e MeBed Vidlnonies v s Slider Cronk Mechanism, nacamsseous Cenre Mothod: Space and Pody Centrodes.

ey of 3 Fuis om o Link by Imstantoneous Centre Method, Aronhold Kennedy Theorem. Methods of Locating
e (sen =3 Mocksnam, Probiems

Aerderates @ Mechawiome: Acctlerution disgram for a link, Accelerwion of o poimt an o fink, Acceleration in (he
S Cogmie Miscleaess Corinlis Eﬂmﬂn:ulu!‘.&ﬁ:ﬂmim Prohlema

ntn_-mrnﬁ-.uummm \/
- N
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B Tech Medh Gngg CoUSAT Syltaken w.oe . aonl-yo0g balek ;

L TERLFI.- of Lams amdd Followe i Cem Momenclinee, Conatrisgtlon of [Meplocement, Vels T
Dimprams for Different Tyvpes of Follower Motiona, Determination of Basic T il |
Y maphical Approaches, Problems
boapemuti Syvathesin: Kinpemntie Svnthesis Einenslonal synhis Fumetlon peneraiiamn mocl | wrwitis
Syithe ol Four Bar linkage for snecified Instam coridipans, Meeblein
UNIT-1
ESTE f imenerdad Law of Deosting, Fomma of Gesr Teeth, Puth of Coni=e | ] |
son Sundard Gear Teeth, Helical, Sperat, Bevel nond Worm Ciears, Problen
Lornr Trwime: Symibesls of Simple, Compoand and Reverted Cear Trans, Analvsi of Epi Crear 1 I
lewd and Heferences Books
1. K), Waldrén and G Kines|, Kmemntics, Dvonmics aned Desipn o i .
Giwsh ol AR, Malike, Theory of Mechaniems and hackines, | miiad Pt
Ldition, 2017,
3. 1, Uscker (dr), GR, Pennock and JE, Shighey, Theory of Mochines urad Mechaniasms, Dxford Publisers, 20
4. 55, Raman, Theory of Mochines, Tata MoCrow Hill Publishers, Edition, 2007
Course Articulation Matrix {CO to POPSO Mapping)
_|I il I P2 ] |"'.I I.'-_.l- W | P14 (LT T .1_-..:: | P T_|-||- -'..l.' .-|.:- Tl i | =i PSR : iT
Ir'.'._l_'., ] | | l =a - s - - - | B 3 L} | = = |
cog |3 2 | i Fe - = 3 - ] ] s= | =
----- 4 — 4 | . — | - = e " ' i
wa 3 3 2 ] ] = = e E| = 3 '~ =
o : - : ——t : | - | 5 et s i e _ -
B 3.1l 2.1 3 1 3 T EREER 2 | 3 } 3 =3
ISl Law) LihloderaizMedium L Sulbsalintal ||;|__l|'_.



I"i.I'..I‘.I"..‘.t.'."J'I'.I..”II'...'...'.'I

W

KINEMATICS OF MACHINES (LAB)

Generul Course Information

| Course Code: PCC-MEIDTP T Course Asiemsment Mrthods (internal: 30; extermal: |
Course Cobegary; Profesionnl Core Colime T0): Internal practicel evalustion b 0 be dome by the

| Course Credits: 1.0 course. coordingtor, The end  semesler  procieal

Sode! Prcticnl examinatin will be conducied juinly by exiemial and

Comtset Hours? 02 haurs per week intermal examibers,

 ourse Dlateomes

| SrNa | Coarse Outcome > ~ | RET |
2 | Lewel
co Srndents will be able 1o name various torms. related 1o kinematics of machines like link. Ll

kinematic pair, kinemntiv chain, mechanbim ond machine
i3 | Smiems will be able 1o describe ok, kincmatc pair, kinematic chmin, mechanism and | 12

sachine thiough mindels. S
a3 Students will be wble o solve difforem kind of problems related W links, mechaniams ond L3
machines experimentally

T | Snderss will be sbic 1o unatyse differemt lmks, kincmatic pairs, kinematic chains, | L4

meechanisma though models ond experimentalty.

C0Of | Swmderns will be able 1o select nnd design appropelsge element, post, mechanism and maching L5
required fior m panticular application |

Lab Contents

Te Stndy Various Types of Kinematic Links, Pairs, Chains and Mechanisms.

To Spudy Inversions of Four Bar, Single $lider and Double Slider Crank Chains

To Find Coefficicnt of Friction Between Belt and Puliey, and Rope snd Puiley

To Srudy Various Types of Cam and Follvwer Armangemaents

To Plot Follower Displacement Vs Cam Rowtion for Variows Cam Follower Siratcmha.

To Generale Spur Geas lavolute Tooth Profile wing Simulsted Gear Shaping Process.

Te Stady Verious Types of Gears: Spur, Helical, Double Helical, Worm, Spiral and Bevel Gears

i To Study Various Types of Gear Traimna: Simphe, Compound, Reverted and Eployelie Gear Trsin

9 ToDeemine tie Speed Rotio of o Creas Truin,

10, Te Compuie the Efficiency of an Epkyelic Gear Train,

Il Create various types of linkage mechanism in CAD and simulite for mistion aunpis and study. the relevant
effecin

Crestbon of various joints like revoluis, plnes, spherical, cam follower and study the degree of fieedom and
mation patierns sviiiohle,

ol il =

TE BT W

L)

NOTE: The lis s indicarive The feacher can olter/add mare rweber of exprerimends ot per (e requirament

Course Articulation Matrix (CO 1o PO/PSO Mapping)

: Fo TPz [ POn | POs | POE | Pos | POY | PO | PO9 | o0 [ POIT | 0N | PSO1 | PSOF | PS03 |
[cn] 3 | | [ 5 B B i = - ) 3 - - |
coe| 3 [ 3 | [ — | =l =] =1]-= 2 - 1 3 - -
o3 | 3 3 -] 1 i -] = || = [ 2 - i 1 = -
cod] 31 3 | 2| 2 I =1 & |} 2 7 - i 3 1 1
o5t 3212 | 3 1 31 al=1=14711]212 2 - i 3 3 |
I} {SghtTowl, 2:(ModeruieSetm 3 1 SubwpinntalHigh)

LRI . o,
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HYDRAULIC MACHINES (THEORY)

Genernl Course Information

Comrse Cods: POCMEINZ-T Coorse Awerement Methods (imieraall My esterasl:

Cimerse Cutegiry; Prafessional Core Course T0) Tws minor fests - eoch of 30 marks, Closs

| Cowrse Credi: 4.0 Perlornmmee mepsured thmagh  peroeminpe of leciures

Cominct Houry: 4 hourswesk (1= 3: T 1) amended (4 morks) Assipnmend snd quiy (6 marks), and
Shode: Leciures and Tutorials i seiesior cxamingiion of 70 marks

Examiination Duration] 3 hisiors Fiw the eral sometizr exumination, nine gquesthons ore o

be sci by the examiner, Cuestion number one: will be

compilsory end baed on the entite syllabim Tt will

comisin #cven short inswers Drpe questinn st of the

aple guesuom i o be given by seiiing fwio questiond
from each of the fow umits of the syilebus. A emndiduae
i required b aitempt any other four gquestions selociing
oae from eech of Ue remaining foor wwite. A questions
| earry equnl marks,

Coarse Datcomes

S, Mo. | Citrse Dutenme | RBT
CO | Students will be able 1o define the fundasmenials of hydeaulic narbines. pumps, and systems L1
) Smdemis will be shie o undersiand the conmiructional deisils and working principle of L3

hvdrpulic muchines, . -

O3 Students will be able w solve the problems relaged e designa of lopdraolic muchines,

00 sStudenzs will be ahle 10 cvaluste the performance of tarbines. pumpa od ctherhydmudic
sylema.

Cpurse Contents

UNIT-1

Impaci af free jets & Bazicy of Fheid Muchines: [nimdoction, Impulse momenium principle, Force syeriod by 8 jol
of i siationary s moving vertical flat plate, Foree exerted by s ot on sisthoniry mnd moving inelived flag plote, Force
exeried by 8 [et-on stotonary nnd moving curved vime, Foree exerted by o jet on o serles of flal plotes, Force exerted by
s jet of & series of radinl corved vanes, Force exened by & jet on g hinged plate, Joi propulsion of ships, general
classifization of fluid machines, Hydraalie mochines und G5 main paris, Mamerical Preblems

Pelten Turbine (Impulse Turbine): Inirodoction, Classificaion of bydrullc wrbines, fmpulse tisting openition
prirciphe, General livowt of & hydro=electric power plam, Hesds and efficiencies of o lydraulic turhine, Waser wheel,
Pebuon urbing (Pelion wheel), Governing of Pelton turbines, Velocity triangles, work done, and cfficiency of the Pelion
twrhine, Design nspects of the Pelion urbing, Mumerical Problems.

LNIT-n

Fruncis Torbing (Radial Flow Reactlon Turbknes): Intrnsduction, Fudial fow resciion turbines: inwaed and outsnd
redinl flow reaction tarbines, Corstroction, working operution snd governing of Francis turbine, Velecity triangles,
work done, und efficiency of medial Dow reaction tarbines and Froncis turbine, Bepree of resction, Woerking proporions
of & Francis turbine and mdial flow resction turbines, Design ond shape of Francis iurbine ranner, Mumerical Problems

Fropeller & Kaplan Terbimes and Performances of Hydraulic Tarbines: Inroduction, Constroction and working
of Propeller and Kaplan tuskines, Governing of Koplan narbires, Working proportions of Kaplun snd pripeller naobines,
Dirafl tube; Theory & Ws Efficiency, Cavitation in furbines, Introduction i MNew iypes of urbines: Do, Tishulsr and
Bull turbines, Unil quantitbes: specd, discharge amd power, Specific dpeed, Model relationshap amd iesting of narhines,

Charscteristic curves, Selection of tarbames, Mumerical problems.
& Terh. Mech, Engg. CUWSET Syitabis w,eL 3018-304p awf,-« .\\_/
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LINIT-1m

Lentrifapal Pemps. lnnsluction, Classification ol pumps, Construction snd working of centrifugal pumps, P'rimiing
Sovme, Velocity wlangles and work donic by centrifugul pumg, Head of n contrifugal pump, Presse rise in the
mpetier. Losses, power and efficiencien of cemritiagal pamps, Effect of outler vane anghe on manomeiric ¢fficiency,
iy e, Misiman startiig speed, Dusbpn considerations, Multlstage pumps, Specific spesd of contrifugsl pumps,
Moss! teting of contrifugal pumps, Perlirmance charucteristics of cemrifugal pumps, Madmur suction [ifl, Nel
pomsis e sucton Bead (NPSH), Cavatarion in contri fugal pumsps, Numerical problems

Becipracating Pumps: lnvmduction, Maln pans and working of & reciprocating mimp,. Hicharge, vwork dome, gl
pome regueed v driving single and douhle scibng reciprocating pumps, Effec of variation of vebpeiny o te skiction
= acheery pipa, Indicator diagrams: Muvimem speed of a reciprocating pump and Effect of wocelérabon and friction
= stes e Sclivery pipes on indicaior diagpram, Alr vesseli: Wk drne by a eeciproenting pumg and fi bdecinnim
el wh = vemel Characteristic curves of a reciprocating pump, Rotary positive displacement pumgs mod
el probiees

UNIT-IV

Dimwesisnsl Amshosls and Medel Similitade Imtroduction, Dimensional homogeneity, Methods of dimensional
emiven Eevisigh el Buckingbam pl methods, similaude-vpes of sbmilaritien, Dimensionless numbers mnd their
spuiicasse Similarity laws or model lows: Reyonlds mode] aw, Froote modal low. Euler modad Loy, Weber madel
e Mt model lew, Types of models, Seale ffects in modely and mumetieal problems

Wydraalic motrme [nvroduction, Hydraulic presa, Mvdrmulic sceumulatoe, Hydrailic mtensifier, Hydrauliy ram,
i B Hypdaadic oune. Hydraulic coupling. Hydraullc torque converser and Numerical problems.

Tent pmed Helerenee Mook

1 ¥ Meshaics wnd Hydraudics Machines, Muhesh Kumar, Pearson Edocation, 2019,

I Fedrsiics & Flosd Mechanies - Modi & Seth, Pub, - Standard Pook House, N.Delhl. 20610

i Hrarsc Machines - lagdnd Lal, Megopolitn, 1998

i Fhed Mstamsor mnd Hydraubie Machines — 5 S Rattan, Khannn Publishess, | 008

A e 1 Fluid Mechanies and Fluid Machines — § K Som and G Biswas, Tita McGraw | il ZiMa
Pl Mechasics sud Fluid Power Engincering < D § Kumar, S K Kotzria zod Soas, 2010

Find Slechasices s Hvdruulle Machlne-R K. Rujput, 5 Chnd & Compars, 2004

il Mgy srd Hydraufic Muchinss-J4 K. Bansal, Lawml Publicubons, 2010

Pl Mochamics-Cengel sndt Cimbaln, Me Graw Hil Education, 2014

i -

Comrwe Articnistion Matrix (CO 1o Fﬂa’["ﬂﬂ_&h pping)

M L ME oS POl [ MOA | Pow | pOT PO | P09 | POdo | PO J'L?E_;Fﬁﬂi .-I:.I-! PR
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H'tHHAl L1C MACHINES (LAR)

Gemeral Course Information
Ciosrye Do POC-AES02P Courie Assesiment Methods {imtermal: A0 eaterash
Comre Calegory: Professional Core Coutys 70): Tnternal practical evalustion is o be done by the |
Lo Lredins: |0 cimme  oordinster,  The end  semesice  pragtncil
| Mogde Practical cuamination will be conducied joinily Ty evermnl and
| Comtec: Howrs: 0T howrs per wooek trtermal sxaminers
Course Dulcomes
Sr. Mo, Course Dateome RET
A 4 Level
ey Swadenin will be gbie 1o leam the basies elanents of hydmulbic machines and iheir lavoul. |
co2 Stadents will be able to clessify lvdrolic machines, 2
03 | Shudenis will be able o operaie bydraulic machines and evaluate their performance LY
OO Students will be able 10 compare the performance of hydrmdhic machines smd shie 1o cromie L4
charaeieristic curves i ghven condithoni

Lab Contents

1. T determibne the water power, mechanieal power snd efflelency al a Felinn wrbine

To drow the following performance charncterimics of Pehon tisrbine-constond head, constum-spesd ond conibum
efficiency curves.

T'a determine the hydroulie efficiency of o Francis turbine.

T drow the constant hesd, constent speed and constant efficiency performance chamcizristica of a Frme turbne

To sudy the comtruction deinils of & Kaplan durbine and draw b Duk) ey efreun

To draw the constznt head, speed aml effickency curves for a :I{hphm rurktine

To stdy 1he construciipns| deteils of 5 Centrifugal Memp’ and evilonle i perfisemiince il differenl sjacriting
cundithons.

4 Tostmdy the constructinne detaibs of 5 Reciproceiing Pump snd drow 1is charscieriics curves,

. Todtudy the construciion detalls of a Gear pil pump and its performance curves

Vi, Tostudy the consrucisnal -detmils of s Hydraulic Bam apd determing its efficiency

LT To sty the model of Hydrs powes plant and dom s L.

L]

e N - LT

METE! The lini ix lndicaiive. The teacher con alterliadd more mmber of experimemil gz per the requiremehy

Course Articulation Matrix (CO to PO/PSO Mapping)

POl [ POd | PO | Poa | OS5 | P06 | P07 | TRE | POW | TOa0 | Poll | moag | FROD | Peie | P

@] 3 |1 | =] = ] B T [ B i e el e ) e

A g i 1 ua ma =a . - - - . 3 — 3 2 — -

el ¥l F 3 a1 213 [ B3 ] 3 2 3 2

[cod | 3 2 2 3 i [ 2 3 3 ] 3 2 i 2
|- bighalowi 2 (Mudernie M odram), 3 i Sutsstaniiad High )

m.uj.m.n,?“;{/ L Y e
T v



oooveoosee

|
el

F

I FEEE RN ]

P90 ot vOo0OoOOTPPOICGROODPCRTODY®

A

INTERNAL COMBUSTION ENGINES AND GAS TURBINES (THEORY)

General Course Information

Cisrse Code: POC-MEID-T Coorse Assessmeni Methnds (imternal; M; external:
Course Cocegory) Mrofieiskmal Core Course ) Twwn mindr leats  esch of 20 morks,  Class
Course Credils: L4 Performunee measared through pereowiage of keonures
Cimnce Hoors! 3 hoerswgek (10 3; T sitended (4 morks) Assipriet and quiz (6 marks), and
Mvibe: Lectures el semesler euuminntion of T marks.

Examinatbon Dhewtion: 5 b For the end semesicr examimution, pine questions are 1o

ke sel by the cxuminer, Chutstion number one will be
compilsory mnd bassd oo the emtire syllobon. 11 will
contain seven thort prswers bpe. questions, Hist of the
eipht questions i3 0 be piven by sciting fwo. qoestaona
from ench ol the (yar uniis of te syllabus. A condidace
o reqquited 1o sompl amy othér four queshons sueciing
oz fom each of the remaining ooy units. All guestiom
ewrmy equal marks

Course Dhateomes

[ Sr.No. | Course Outcome KRBT
Lawel
M Shidents will be sble 1o describe the bosics of 5 & Cl, air standord cycles, rlary L
compregsons, ond gas furbines
02 Students ‘will be able 1o expluin the combusiion phensmenon, lubricmion and cooling of 1C e
Engines,

03 Snidenas 'will be able o demonstoeie knowledge of the operating charasieristics of commion L3
= Insermal eombusiion engines.

L0 Smadents will be sble to exumine the operating conditins of 1C engine, molary compredsn, L4
il gus parbines. i
CO5F | Swdents will be sble W evalune the performance parumeters of 10 engine, motary L3
cimipresaor, and gus hirhines,

Coorse Contents
UNIT-1

Acbr Siandurd Cyeles: Infurnal and extermil combistion engines; classification of LC Engines, Cvelsi of vperation in
fon itroke-and two stroke L, Engines, Wankel Engines, Assumptions mode in sir sundard cyole; Oie cyche; diesel
cyele, dunl combugbon cycle, comparison of O, dizsel ond dval combostron cveles; stetling and Ericeon eyveley uiz
standard effickeéncy, specific work oulput, specific weight; work ratio; menn effective pressore;’ devinthon of acival
cagine aycle from ldeal cycie, Probloma

Carburetion, fuel Injectlon and lgniton systems: Mixtore requirements for various operating condifions in 5.1
Engines; clemenkary- curburstor, Requirements of o diese] injection system; types-of inject svsiems; petrol injection,
Regquirements of ignition system; typés of fgniton sy stems ignition timing: spark plags. Problemis.

LINIT-11

Combustion In 1.C. Englaes: 5.1 engines; Ignition imits; stages of combustion in 5.1 Engines; [gnition lag velocity
of flame priopagation; detonation; effects of engine: variables on defonadion; iheories of detonation; ocione milng of
fusly, pre-ignition; 5.1 engine combastion chambers; Stages of combustion in C.1. Engines; deiny period; vriables
sffecting delay period; knock in Cl, engines, Cetane rating: C.1. engine combmistinn chambers

Lubrication and Cooling Systenis: Funciions of & lubricating system, Types of lubrication sysiem; mist, wet sump

sl idry dusmp syshema; properties of lubricoting oil; SAE rating of lubriconts, engine performunce and lubrication,
Hecesainy of cngine cooling: disatbvaniages-of overcooling: cooling syssema; nir-cooling, waler coofing; rdiaiors:

2=
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-"”E?/ J B’\,H/ . {,‘\ W



D000 0000 OPOPOINOTIOIOSOEOSOOIOSEOIOBSDOIOSOEOSONOSTOPOLONOINPOSPERSNEOSOEOSDOT

il it e
[}1/ %/jr qll I/ff:__

UNTT-10

Engime Teting and Performance: Perfurmance parameiers BHP. HI. mechanical efficiency, brke mean effeciive
e mnd indicative mein offcotive pressure, fgue, valumelric eificiency; specific fuel commmplion (BSFL,
SR thermal e#iTe METLEN heat balabie; Basic S A T L [ Pl s mir prrsLmpLLon, bruke EIVRCT inicodcd
sy mnd friction poswer, heal loat to coulind and exhaus! gises; peTiormunce Curves Problems

sir peliution fram LC. Engine and lis remedies: Polluwats from 5.1 and C1 Engines, Methivds of emissson camml;
shermarive fuels for |.C. Engines: the cirrem scemrio on the poliution front.

UNIT-1V

Ratary Compressors: Fool and vane hlower, Suatic and ol bend volues; Cenirifugal compressors Velodly
Sagrams, slip fector, ratio of compression, prewmure cocfficient, pre-whirl; Axial fluw compeessar- Degroe of reactsin,
sobviropie efficiney, surging, choking nnd glelling, perlormmmnes chasucterisiics, Probloms

Gai Terbines: Aroton eyele) Componems of & pof debane plant} open and clossd bpe of gos furbine plants;
Ohetismurn pressure ratio; Improvomonts af the basic e fwrbine cycle; mulh MIge compeoidion with |nter-cooiing;
maltl stage expamibon with rebebtlng betwen slagmi exhingd pos-hoil exchanger, Appliciiions of gos Turbnes

rratiem

Teit and References Books
Iriernal Combustion Engines =V, Ganesan, Tats MeGraw-Hiil
Enginceting fundamendal of the Intemal Combustion Engine = W, %W, Pulkrabek, Pearson Education, ST

3. Intertuk Combustion Engines & Air poilution- Obent E.F, Hoppor & Row Pub Mew Yok
i Iracrmal Combustlon Engines Fundamentals- 1. 8. Heywood, MeGraw Hill, New York
t  mernal Combistion Engioes- V.M. Domlundwar, Dianpat Rai &Co, 2008

f  Internal Combusiion Engines- B.K. Rajput, Luxmi Publications, M9
7 Intermal Combasiion Engines- Matur and Sharma, Dhanpat Rai &Co., 2007

Course Articulation Matrix (CO to PO/PSO Mapping)

1701 | FOi | POB | Pos | POS | Pos | POT | Poa | POV [ POI0 [ ¥OT) | FOI2 P01 | PS03 | 0

1 R O O T 2 I e M I | 3 ] i |

S T S D O 040 S = 3 | 3 =

IImEERE AR RETRREEEERE ] ] 3 3 3 T

il 3 | 21 313 1l =11 13 a1 F |3 3 3 ] i 1

3 I B T T O T e O O I ] 3 3 =
|1 [ SeehtTowh, 3:i hbodernmnMedinm ), ¥ i SsbgratialHigh) B
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INTERNAL COMBUSTION Iz'.hli.lu"‘rl-.ﬁ AND GAS TURBINES (LAB)

General Cowrse Informution

Comrse Ciode; MOC-ME303-P

Courss Calcgory; Professioni] Core Covrg
e Creddite; 1.0

= Proctical

Comsel Hoars: 02 hows per weok

Course  Assessment Methods (nteiranl:; 3 eviernal
Ty Feternal procibesl evaluition i@ o be dobe b the
pouge  cobrdinator. The eomd  semesier proctical
examimiin will be condected Jointhy by exlernal and
imerrul cuminers

L8

% i

a
i
s

L oarse Oulcomics

Sr. N Course Ot aimi RBT
B | Level
CoH Smudents will be abie io define the constructinn details of intermal combustion enging. Ll-—
(02 | Seudenis will be able io describe the working of commanly ssed peirol and dicsel enginen L2
L0 | Ssudenis will be nhbe to npply performance end exhausl gas analysia it on petrol and diesel L1
".'IEI:II:‘;
Ll Stmdenis will be able o les the perforince |1u.r.u11|:|l.'n of inletmal combustion EMEINES, L4
s Smadents will be sble o evaluste the efficiency snd fuel conmimption different imternal Ly
- | cominmiion enigines. |

Lab Contents

T sl the comutructionn! details & working principles of vwo-arake’ four strodie petrol engine
2 Tomudy ihe conmructional detnil & working of two-stroke! fimr stroke digssl engine
v of exhausl gdes hom 51|1|'_|¢ crlinder' mill rylinder diese :'[Il:ﬁ'lll chipgitie B Uil Apparnius
i o propure heal Balunee shee om r||IJ|I..-L1.||h|]i:I dicic] engine’peirnl angine
T B the mdicazed horse porer (THPY on muiliiscytinder petral engipeddiesel eaglne by Mlorse Teul
& T prepre vamiable speed performance teil of 8 milil-cylindeingle. eylinder petrol engineilicse] enginge snd
propars B corves (1) Bhp, thy, ihp, v speed (50 volumetric etlichency: & indicated speciiic’ [usl conpumpbion v

ozt
T Teind thpol o mult=cylinter desel engine'petrol engine by Willien's e method & by motorng methsd
I Taperiorm constam wrood purl'.l.lu;m,n..': LSt 4=t 6 ;ir.lﬂ-: oylinderfmubi-cylinder diesel -:nh'iru: & deawe curvies of (1)

S va Hael raie, air e gl AT and (it bhp v mep, mechanical efficiency &  sfe,
& Temsusere CO & Hydrocorbons in the éxhoon of 3- sroke | d-siroke pemol englne
& Ta find stensbty of smoke Fom 2 single cylimler ! nnbti=cylinder diesel cngine.

o drmw ihe scavenging charnetersile carver of single cylindsr petrol engine
Te sumly the cflects of mnllq.r} mir flow on b, afc, Mech, Efficiency & emianbon ol o 1wo-aroke pl:r.rl.ll crigine

SOTE: The lin v indficattve, The fegeher con alter/aded more ramiiber of experimenis o per (e reguirenmend

'I'.'ngm irﬂmhnnp Matrix (OO 1o POPS0 Mapping)

0l | POR- | POA | POS | POS | POG | T | POE | POS | POILD | PO PONE | PSOL | PRO3 | PS i
LEH 3 |3 3 P - | 2 | X 2 P i k] 3 i
ol 3 |3 3 2 - i 2 [ . 1 7| 3 3 3 |
) T 1S T ) O 0 T 0 e . 1
i 3 i 3 2 - 3 3 .. 1 1 p 3 3 i 3
I | ] ) i F i r 1 3 2 3 3 1 L]
1 {Shight/Lorw), r | |Mn:r|i:r.li=|h-l|:d.|umj F w Substunial High)
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DESIGN OF MACHINE ELEMENTS (THEORY)

Greneral Course Information
[ Crnirse Code: POC-MES-T Course Assesment Methods (internal; 30; external;
Ceugse Category; Protesaamnnl Core Course T Twa minoe  tests each ol 30 morks.  Class
| Course Credits: 4.0 Performance | measured Bwough percentnge of lechives
Conttact Hais: 4 hoursweck (Lo 2 T:2) nitended (4 morka) Adsignment and guiz (6 msrka), and
Mode: Lectures and Tuinein] cral sémesier exuminatbon of TH msrka
Exarmination Diaration: 3 hours For the end semester eiximinillon, nine questions arg to |
be st by the cxnminer. Question’ oumber one will be |
compulsory and bised sn the entbre syliobus 1t will
contain Feven short mnswers vpe quostions. Reat of the
cighl question is w be glven by setling oo guettions
from ench of the four it of ihe svllabus, A candubaie
W reguired fo sttempl ary other four questions selecling
one from each of the remaining fiour unite. Al questions
| ey Eafaind meurks
Course Duicomes

5¢. Ma | Cowre Ouivome HET
— } [ i Level
LUE | Swudents will be able o uhderstind the principles involved in evaluating the shape and L1
dirnermioms of @ componoil

o2 Swdents will be able to formulute the design snd nanufscturing probiem for simple and 2
oompley meckanioal compopents

| _©T03 Students will be shle 1 use cotalogues and stnndard machine components. L3
04 | Smdents will be uble 1o upply the general mechanical engineering sciencen in analyses | 14
specific o the design of mochanical components and syslems

L ourse L ontenis
UNIT-1

Design for Variable loading: Varishle Londing: Different types of fluctunting’ variable stresses, Fatigue strength
cersadening Siress concentration foctor, surface {actor, size focior, rellakility fictor ete, Futigue design for finite and
infinite lifc agninst combined varinhle stresics iming Goodman and Soderberg’s Crllerion. Fatigue design using
Sy '3 egution, Probieme

UNET-I

wllﬂl & Drtves: Types of springs, Design for hebieal springs against tension und (heir uses, cospessdion wid
Fucisating oads, Surging phenomenon in springs. design of cotter md knuckie joints, Design of belt drives, Fio & V-
bt e Design Problem

LINIT-1N

Bearings :Sclection of ball and roller bearing based on siatic and dynamic lond cerrying capacity using lood-life
rebmionship, Schection of Bearings from mumelicores™s catnbopue, Seiection of suituble lubricants, Derign Problems.

heys, Clotrhes & Brakes Fla, Kennedy Keyn, Splines, Couplings design — Rigid & Flexible coupling, wming
Momos Sagram, coefficient of fluctution of energy and speed, various types of cheiches in wie, Design of fFction
Chaiches = Somple dise, Muluidiag, Cone & Centrifigal, Torgue tansmisting copocity. Variows types of Prukes, Self
mmergermg condimon of brakes, Design of shoe brakes — termal & externol cxpanding, bind brokes, Thermal
Uy = beaes detigning

UNIT-TV

Leewry: Clanification, Sclection of gears, Terminology of gears, Force analvsiz, Selection of mmterlal for grars, Beam
& wewr srengsh of goir woth, Rockingham equntion, Design of sparr, hetical, bevel inchuding the Comiderstion lor
B pomsy rasimilting capocity, Gear Lubelcatbog, Disign Probiems,

ciuy TR B !
B fers wech Eaggp Betanuy 9 haich : | \\g/' %\I W
I ¥ U



Tett and Reference Boaks
I Mechaniced Engg. Destgn - Firsg Mene Edivons; Joreph Edward Shigley-MGH, New York
2 Desipgn of Mackine Elomema — V. B, Blanndan = Tobs Molrs HIL New Dielhi.

Siectmme Thesigrn an fl'.l-:l_u 1kl '|||r-1|.-u|.'|'| Rishert | Monon, Addisan ‘ﬂr'.,':'.'.-_':r
4. Maching Dengn: 500 Kulkarin - Totn MocGraw Hill

Uesign ol maching clements-L 5 Sharma, Kaomleal Purokie, PHI
6 PG Desdpgn Bain Pook

Cowrse Articulation Matris (CO to PO/PSO Mapping)

POL | P02 | PN | POd | POS | OB | PD7 | POB | POS | POI0 | POTT | POI3 | PROT | D502 | PSiD |
§ 2 i e e T S | - 3 2 | 2 -
= IE 2 [ 3 . ] - 2 3 5 2 1 3 2 3
1 3 CHE B e Ty S 3 | = 3 3 .
—_— . ST 4 — - — o B - = ! =
w] 3 | 2] 2]3 13 ]2 [|==]2]2 1 2 3 3 | x | @
I SHEni W 4 I Man)eigde Wipdinem ) _'1. |'\,|E-._|_I|;_|_|ul High)
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INDUSTRIAL TRAINING PRESENTATION-I

Ceemeral Course Information

Compse Code PROJMEI0N-P Course Assessment Methods (internal; 100} imemmal |
Corse Carzory: Project work, Seminor and Intermship | continuous pasessment of 100 marks on the baals of |
e bk, report writing, presentation and viva vooo in practical
L Coedditn: 1.0 clumies by the team of panel of faifty members

R Frmrtirad

Csemnes Hoary (1) hours per week

C o Dhaloomes

. e Coarse Dutcome | RET |
. | Lavel l

a i Conderty will be ahle v get the exposure of 'real' working environment and get scqusinied L1 |
wih the organization stroctare, husingss eperations and adminisoative funcions, |

o Senlendy will be able W demonstrale competengy in relevant engincering flelds dough L2
prebdem identification, forniulation ond selution

Coe Sagdents will be able to develop the ability o work 15 on individual and in groap with the L3
ety i be & lender s wiell as mh effective leam member,

(T | Smelesty will be sble tn penerne o reporl heed on the experiencet with the ability o apply [F)
imvwledgs of Engineering findamentals |

e Sumdents will he master in his profetsion wnd perfirm ethical responsihilities of an engineer B

Comrse Contenis
£3 u g of B B Toch Mechanical Enginecring Ciarriculum . ndiostrind Tromarg-1 15 @ Practical course, which ihe

st of Mechanical Engincering should underpo i reputed Private ¢ Publie Secior / Govemnment organization |
sewrscs i meherral training of four-six weeks in the summer vacoblon afier the 1Y semegter,

Cosrse Articulation Matrix (COto PO/PS0 Mlppinﬂ

Fou | o2 | PO | POW [ POS | POs | PO | POB | P9 | POID | POIT | POIZ | PRS00 | FR02 | PROY
Bl = | o] = [ =] =[] 2 | = | = - 1 3 3 3 3
=] 3 ¥1 3 3 ol = - - - 2 - ) . 2 2
s — | ~ w |l s =l =123 0 =1 =} =1=1= 2
- = T e R R ETE T = 3 - 3
Bf =1 - | =1l =! =l i1l=13%1=1 2 ] 3 2 3 5
= T Modmate Medim), T (SubstastialTlgh)
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TECHNIC A.J PRESENTATION

General Course Information

—

Conrse Assessment Methods{lnternal 108

Thia ls o men-credit course af qualifying nature
{ s Credits: 0.0 friermal practicel ovalustion is in b done by the |
Mode: Practical courss conrdinmboes,

Contnct Hours: 02 hours per woek J

Cronsrse Upde; ML'-I-EH]-!-F
Coarss Cutegory: Mimdatory Course

1
| S—_—

Course Chatcomes

| Sr. N | Cmpigrse Dhafeome RBT
| Lewel
TSriers wiil be able 1o read amd nderstand recent trends and technologies in the feld of | LI
| Mechanical Engineering.
TT2 | Stwdents will be abie 1o prepare concias, comprehend and conclude selecrive tople bt feld 12

|_ -
coi

| of echanical Englneering
o3 | Srmdents will be able 1o deveiop skills in presentaiion snd dizcussion ol research foplcs in o L3
| pblic fangs
T2 | Stodcnis will be abbe to formulite innovadive bdeas in the ficld of enginecring l.l_1

Coorse Contents

The smudests sre required b give power polnt presentution on the topsc relmted w current research arci in the field of

\hechssicsl Engincering The prescnmation shoubd be breld li the clnss roomd seminar hall in presence af the course

el T

Course Articalation Matrix (CO to PO/PSO Mapping)
 Tvor [0z [ Pos [ Poa [hos [vos T PO o8 | PO | Pot0 | POl | Poi2 [ P501 | PO P |
3 2 | - D e - i 2 3 - 2
L= 3 S 2 = - - == - 2 - 2 " | e = |
= G T RS TR AT R T = 3 =i B
cosf 3 1 2 7 | 2| =] =] =] =19+ 2 - 1 2 : r S
1 Hapilan) 1 (Bdnderutedflpdum], 1 {Suhatantisl High)
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Dyeamameters: Dynamometer, Types of I::I}mum-m:lr.r!. Prony limke Dynomaimcier, Rope Brike Dromamomeicr
Epicyche Truin Dynamometer, Bel Tratamission Dynamometer, Tordon Dynamometer, Problems

UNIT-1V

Balsncing of Rotufing Farts: Siatic Bukancing, Dymamic Balanwing, Balancing of Rowmnng Masses, ialuwing ol
Srvernd Masaes Rotating in Same Plang by Graphical Method, Balancing of Several Maues Hotuting o F--Il-n..ll
iemes b (Gruphical Method, Problems

Balsacing of Reciprocating Paris: Balancing of Reciprocating Musses, Parial Balancing of Locomotives I_.I!-:-.1 il
Purmal Batancing of Reciprocating Parts of Two Cylinder Locomatives, Balmncing of Multi Cylinder Inlie Engines
Easal Fungines and - Engines, Problkems

Tert and Heference Books

i1, Wskdron and Gl Kinzel, Kinentics. Dynumics and Design of Machinery, Wiley Publishers. Edition,
\ Chosk and AK, Mallik, Theory of Mechanisms and Machines, Fast West Press Private Limited Publishers
Edision, 1017

y lcker (Ir), GR, Pennock and JE_ Shigley, Theory ul Machines ind Mechanisma, Caford Pablishern, 2016

4 5% Batien, Theory of Machines, Tatm MeGrow Hill Publishiers, Edition, 2017,

-

Course Articulation Matrix (CO to PO/PSO Mapping)
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DYNAMICS OF MACHINES (THEORY)

(>eneral Course Information

Course Code FCCMEI05-T Course Assessmeni Methods (internal 3 rxternal
| Course Category: Professionn] Core Course 70 Twe minor wsis each of 20 marks Ol

Conrse Crediiz: 3.0 Performance measured through perceniage of lectures

Comtact Hours: 3 hoursfweek (L2 3; T 0) attended (4 marks) Assipnment and quiz (6 imarks}, wod

hiode: |.ectisres end semester pxaminmtion of 76 murks,

Examirat jon Durstion: 3 hours Far tlse end semeser cxamination, nine quesioons e u

be el by the expminer, Question number one will be
comnpulsory ond based on the entire syllabus. It will
cominin seven sherl mEwers type questions. Rest of the
cight questions is 1o be given by sciting bwo questions
fromn each of the foar tnits of the syllabus. A candidate
is required 10 auempe nny other four questions sclecting |
one from each of the remnining four units, All guestion

! Ty equal marks |

Ceparse Chatcomes

Ly Mo Course Crutcome RBT

Level

) Ciderts will be able io define the varlous mechanical gystems like Thywhesl, iranamission L1

drives. gavernar, gytoicope, brake, dyramometer and balancing, pnel stse Toroes wnd their

ffect acting on them, and fundamental taws of dynamici.

55| Stuers will be able o describe differeat mechanical systerms und their dynamic behaviouw L2

003 | Soadents will be able 1o solve different kind of problems relsted 1o force anabysis in different L3

mcghanical §ysicimd

T | Students will be able to snalyse different mechanical systems dynamically,

i | Stadents will be sble fo select and design apprapriate mechanical system required lor o =
| particular application.

——

Conree Contents

LNIT-1
Frywheel: Turning Momen: Disgrams. Fluctustion of Energy, Coefficient of Fluctustion of Energy ond Speod,
& osfieation in Engines and Punching Presses. Problems

Relts, Ropes and Chain Drives: Types of Belt Drives, Velocity Ratio, Slip, Belt Length, Crowning of Pullays. N
Beits. Condition for Transmission of Moximum Power, Centrifugal Tension, Chain Drive, Types.of Chalns, Blerits and
Demerits of Chain Drive over Belt Dirive, Probleme

UNIT-10
Gevernsru Governor, Types of Governors, Centrifugal Governar, Watt Goversor, Forter Uovernae, Prisel] Ciosastior,

Harmeh Governor, Hartung Governor, Wilsorn- Hartnell Governor, Pickering Governor, Sensitiveness off Gavemorns,
Saability of Gewvernars, Humting of Governors, Effort and Pawer of & Governor, Problems

Gyresope: Gyroscope, Gyromeople Couple, Gyroscopic Stablzation of Aeroplane and Ship, Stbility of Four Wheel
ad Twe Wheel Vehicles Moving on Curved Path, Problemi
UNIT-111

Brakes Brake, Tvpes of Arakes, Block or Shoe Brake, Band Hrake, Diferentinl Band Broke, Band and Block Brake,
Irermal Expanding Shoe Rrake, Braidng Efect in o Vehicke, Problems

L5 )
& Teih Mech Engg. Gil, 587 Syllabres woe b 208209 n--d-/}"’:i,..f \"/ ﬁ,/ ?_\ 'n/'
5 i
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DYNAMICS OF MACHINE (LARB)

Gepernl Course Information

Cmpse Code: PCC-ME303-F
Congrse Category! Profissional Core Course

Course Assessment Methods (imternal: 36; axternal:
Tok: Imiermal proctionl cvaluation | 10 be done by e

Cuoorse Credits: 1.0 coirse  coondmalor. The enld  semester  practical
%hode Practical conmirution will be conducved joinily, by extermil amd

|{u'n.1l'knl1:ﬂl|'mtl‘l-pﬂ"i'ﬁt miernal expminen

Coaree (hutcomes

L Course (ufceme HAT

cal Soodents will be e 1o define the various mechanical syitems ke Ayvwheel, rapsmission L1
drives, povernor, gyvoscope, brake, dynamometer, balancing.

2 | Seudents will be sble w describe different mechonical systema through models and L2

experimental sehups. . :
(a1 Baudenis will be sble o solve differont kind of problems relnted to foroe annkysts in difleront L3
mrchanical gyatems experimentally.

] Siodenin will be ahle 10 onalyse dynamizally umd determine the parnmeters mvabved in the La
varivm mechanical systems cxperimentalty.

0% | Soudents will be shle to selecy snd design sppropriate mechanical sysemn required for o | LS5
sarneular spplication

Lab Contents

1 g e

o

T peiorm cupotiment on Wl Governor, (o Prepurs Performonce Chamncieristic Cierves, amd 1o fnd. sisbality and
oLy

Ts Perfons Experiment on Porter Governor, to Prepore Performanee Characteristic Curves, and t Find Stability
el Sewsiarvay

T Perfors Experiment oo Procll Governoe, b Prepare Performance Charsoterigtic Curves, and -0 Find Stalnlity
= Semmmmivany

To Perfiorm Expgriment on Hartnell Guovernar, @0 Frepoee Perfarmance Charsoteristic Curves, md 1 Find Stability
mnd Sty

Te Saady (ryroscopic Effects Through Models,

Ta Diermine (rvrescopic Couple on Motorized Gyroseope.

Ta Perform the Experiment for Static Balascing on Stutic Boloncing Machine,

Ta Perform ibe Experiment for Dhmumic Balancing on Dynamic Balancing Machine,

Dieterpsne e Moment of Inertial of Connecting Rod by Compound Pendulum Method and Triflar. Suspenpon
b=

i ToFed BHF of an Engine by Using Rope Brake Drymmamsmeter

NOTE: e it by beficoitve. The ivacher covw aller/odd more mmnber of experiménis a1 per He reguiremant,

wurse Artlcalation Matrix (CO w POPS0O Mapping)

- ol | Poe | OB | Pos | POS | Pos | PO | OB | POB | POLG | POLL | POIZ | PSOI | PSO2 | PS03
EOE [ [ B N S O U - 3 3 - -
laml s | 2 (i T 1l =T =1T=1<=T1T=13 | = 3 : Ll B =
asl 3 [ 3 T3 [ 1 T BT T TR O 2 = ] 3 - -
cos] 3 1321211 1T -1~-~111731]123 - 3 3 | ]
on] 3 | 21 3 2] 21=-1=]1112]3 = ] E] 2 3
1 (Sl ow, 3 i hdndetmeMadiuml, 3 (Subsaniisl High'
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AUTOMOBILE ENGINEERING (THEORY)

Ceneral Course Information

Craurse Code: POC-MEIDG-T Course Assessment Methods (miernal: M external:
Comse Category: Professhonil Core Course 00 Two minor teits each ol 20 morks, Cles
Cowmrse Credits: 3.0 Performance measurcd through perceniage of lechres
Comtact Howra: 3 hours'wesl; (L:-3; T: 00 atiended 14 marks) Assigoment ond guiz {6 mnrka), aned
hiade: Lechures end semester examinnthon of 0 marks.

{ vamimation Duratlon: 3 houss For the end scmester examinniion, nine questions ane o

be #et by the examiner. Question number ane will be |
compulsory snd hased on the entire syllabus. It will
pontnit s=ven shorl answers [ype guestiom, Res of the
ekght questlions s 1o bie given by setling (wo gquesTions

from each of ihe four units of the syllsbes. A condidate
b reguired o, aitempl any obher four questiong sclecting
iane from each of the remnining foar units, All questiens

| ciory el marks.
{ ourse Chatcomes
Sr. Na Course Dutcome HET
Level
[ai]] Studerts will be able o defing the baxic components of an sutomobile. Ll
o Siudents will he oble to explain the functions uf all the basic compoments of mn mtomobile. | £
03 | Soudents will be able 1o demonstrate the working of an automobile. L3
L0 Students will be able 1o examine the conditions of an outomeile, L4
O | Sradenis will be able o evalunie the overall vehlele performunce of mn auiometile. is
Course Contents
UNIT-1

Intreduction t& Automabiles : Classification, Componenis, Reguirements of Auomeblie Body; Vehicle Frame,
Sepwm- Body & Frame, Unitized Bedy, Cor Body Styles, Bus Body & Commercial Vehicle Bady Types, Fronl
Exgine Rear Drive & Front Engine Front Drive Vehicles, Four Wheel Drive Vehicles, Safety considerstions; Sufety
fesmwres of lmest vehicle; Future trends in automohibes

Clutches : Reguirement of Cluiches ~ Principle of Friction Clutch— Wet Type & Dry Types; Cone Cluich, Single Flute
Cleach, Thaphragm Spring Cluich, Multi plate Clutch, Centrifogal Clutches. Flectromagnetic Clutch, Over Running
Ol Cluteh Linkages.

LNIT-11

Power Transmsssion: Reguirements of tronemission system; General Arrangement of Power Trunsmission system:
Ogect of the Gear Box; Different types of Genr Boxex; Siiding Mesh, Canstant Mesh, Synchro- mesh Gear Boxes,
Epi-cyclic Gear Box, Freewhesl Unit. Overdrive unit-Principle of Overdrive, Advantage of Overdrive, Tranmnde,
Traesfer cobes,

Dirive Lines, Universal Joint, Diferentinl and Drive Axlest Effect of driving throst snd iorque reactions; Holchkiss
Dietwe, Torque Tobe Drive and radbism Rods; Propeller Shafl, Unlversal Joints, Ship Joind; Constant Velocly Liniverdal
Joimtx; Fromt Wheel Divive; Principle, Function, Consrsction & Operation of Differentizl; Rear Axles, Types of Tom!
conming on Fesr Axles, Foll Floating, Three quarier Floating and Seimi Floating Rear Axles

L'MIT-111

Sspension Systema: Need of Suspension Sysiem, Types of Susperabon: factors inffuencing ride comfort, Susprnaion
Spring Comstroctional details and characieristics of leaf springs,

DR ) - P
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Steering System ¢ Froml Wheel geometry & Wheel alignmeit viz. Caster, Camber, King pin Inclination, Toe-in‘Toe-
out; Conditions for true rolling motions of Wheels during steering: [HiTerent types of Steering Gear Boxes, Steering
linkages and layout; Power sicering — Rack & Pinion Power Steering Ciear, Electronics steening.

UNIT-1V

Autamotive Brakes, Tyres & Wheels : Classification of Rrakes, Principle md constractionud details of Drum firakes,
hsc Brukes; Brukc actuating sysiems, Mechanicnl, Hyérulic, Pneumatic Brakes; Factors affeciing Brike
performance, Power & Power Assisted Brakes: Tyres of Wheels; Types of Tyre & thesrcomstructionud details, Whesl
Balancing, Tyre Rotatbon; Types of Tyre wear & their causes.

Eminsion Control System & Autametive Electrical : Sources of Aimosphenic Pollubion from te maomahllz,
Esmission Comrol Systems — Construction and Operation of Positive Crank Case Ventilmion { PVC) Syslem,
Evaporstive Emission Control, Heated Alr Intake System, Exhaust Gus Recirculation { ECR ) Systems, Aur Injection
Swstem and Cntabytic Converers; Purpose construction & operation of lead ocid Batiery, Capacity Ratlrg &
Mzmerance of Natieries; Purpose and Operstion of Charging Systema, Purpose and Operations of the Stanting Sysiom]
Wetacls Lighting Symeim

Text and Relerence Hoaks

1. Amomobile Engineering by Anil Chhikara, Sstya Prakashan, Mew Dethi.
Astamobile Engincering by Dy, Kirpnl Singh, stundord Publishers Distributars.
Amtomoiive Mechanics — Crouse | Anglin, TMH.

Automative Technuopy — HM, Sethi, TMH, New Dells,

Asterpmithve Mechanles — 5. Srinvivazan, ThH, Mew Delhi,

Aumesmnive Mochanics ~ Joseph Hedtner, EWP.

Mot Automotive Technology by Amthony E- Schwaller — Delmer Publishers. Inc.
The Mosst Vihicle ~ Newton steeds Carretl, Buner Wortha,

d W LRk e e

Course Articulation Matrix (CO to PO/PSO Mapping)
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A S el | Courne Asserameit Methods (ifernsl: 30; external; |
| T Intermal pru._':n:uf cwalition 15 o be dome by he |
course ool The emnd scocser practical
exnmination will be conducted jointly by extemal amd
[ |FINETTE ENAMTInETS |

*

g o Tyl _F-T‘fl'l
| el
e Semiea wil T dbe = b S S corspusenty reguacedd i i nomekile, |l EE |
- Shmieein. weE be 2SS prorsrT 8 ropor on the comstroctional detaills, u-.'lr'l.'m_u principles and i, |
aemm, of ST componeTRs Of !,]!_:n_.l_l-|'_n|_-_l'_|_i!_¢_ = = |
E Sesde=iy wiil e able to demonarate the fusicnion of hasic -.-:-upun'-.‘nls used in an mmamobile | L3 |
e Saadesis will be shis o differenitnie ihe porformonce of differenl componenis wsed in &n L4
I ESwiic
- Shatenis will be ahls W selec the most smitable component orm the evmilnble i improve the LS
scrinr=nry of & mAomEEle e | =

Lab Contents

1. To study s prepare report on ibe constructional detalls, working prncipies and operatbon of the Tollookiog
Auntomeive Engine Syatema & Sub Systems,
a.  Mulii-cylinder: Diesel ond Petrol Engines
b Enging coolimg & lubricating Svstema
. Engine starting Sysiemi.
d, Contact Point & Elerrone Igniton Systems.
I'o: stucy-and prepare report on the constructional detalls, working peinciples and operation of the fillewing
Fucls supply prstems
i Curburetory
b E¥lesel Fuel Injection Svstema
g. Cemsoline Foel Ingection Syriems,
3, To siely and prepare report on the copstructionn] details; working principles’ and- operstion of the' following
Ckemptive Clabches,
i Coil-Spring Clutch
b Eraphrogm — Spring Cluich.
¢, Dymible sk Clsch
4 To FAlnsy and prepare report on the constructbenal debails, wnrking principlﬁ and spemmtion of the following
Ausomotive Tranamilssion sy siema.
n.  Synchromesh — Foor apecd Range,
b Transaxle with Duaal Specd Range
g Fowr Wheel Drive and T ransfier Case
d. Seeering Column amd Floor = Shifl levers
lm "-1'.1:1:- mnd prepare. tepoit on e construciinnal details, u-urki"g primmlﬂ. el osperntlon of the ]i_'||||_|'.1,|1|5_.|-
Auiomntive Dirive Lines & Diffeneniiils,
g Hear Wheel Drive Line.
b Front Wheel Drive Line,
g, [Dafferentinls, Dirive Axles ond Fowr Wheel Dirive Line
B To smdy and prepare reporl on the constructional details, working principles and operuthi of the: Tollowing
Apimmedive Suspenislon Sysioms,
s Front Suspension Syatem
b.  Rear Suspension Sysicm.

SR (}fj/ G, - GM AT
‘,&*"{f ‘1 W
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AUTOMOBILE E N{El NEERING (LAB)

General Course Information

| Course Code: FOC-ME306-P Coarse Assessment Methods (internal: 30; eaferns)
Course Cotegory: Professional Coee Course T0): Internal proctical evaluntion s e be dons by the
Comirse Creafits: 1.0 course coprdmalor. The el semestier  praciics
M "ractical cxpmination will be conducied joimly by extomal am
Loniact Hours: 02 hours per week ingernnl examiners,

Course Dufcomes
Sr. Na. Conrse Duicoms RET

j=== . Liwel |

o Studenis will be ahie to lis the basic compopeni required for an iulomobile. [H]

o7 Studdents will be able o prépere o report on the constructional defuils, working principles and 13
operation of diffirent components of an sutomchile,

03 Students will be able to demonsirais the function of hasic components osed in an uismobile I3
M Students will be able to differentiale the pr_rfurnuux: of differenl components uscd in an 1.4
matamabile.

L5 Stadents will be akle b sebect the most sultable componem form the amailahie @ improve the 15
performonce of an putimobile.

Lab Confents

. Tuo spady and peepare réport on the constructional detmils, working principles ond aperatlon of e’ followisg
Autnmotive Engine Svstems & Sub Bysiems,
& Midi-cylinder; Disse] ond Peirol Engines:
b Engine cooling & lubricating Svstema.
2. Engine starting Sysiems
d. Contact Point & Electronic Ignition Syamen
Tor study and prepare reporl on the constnictional detnils; working princlples. and operitfon of the fallowlng
Fuels supply sysiems:
5 Carbuwietors
. Dhesel Fuel Injection Sysiems
c.  Cmsoline Fuel Injecthon Systema
3. Ta swdy and prepare report on the constructional detnils. woeking principles and operation of the fallowing
Aumtmaitlve Clutches
5. Coil-Spring Clutch
b Diaghtagm ~ Spring Cluich,
€ Diable Bisk Chitch,
4. Ta dtudy and prepore report - on the construcHioml details, working priociples. ond operation of the follawing
Avtomotive Tronsmission sysiems
o Synchromesh— Fouor spesd Range.
b, Teamsaxie with Dual Speed Range.
€. Four Wheel Drive and Transfer Cuse
d. Sweering Coluenn snd Floor — Shift levers
% To snsdy and prepare report on the constructional details, working principles and opersinm of the following
Auimotive Drive Lines & Differentinls.
n Hew Wheet Drive Line,
b.  Fromt Wheel Drive Line,
e Differentinls, Dirive Axles aml Four Whes! Drive Line
6 To stsdy and prepare repon on the constructional details, working principles and operation of the fullowing
Asmmmative Suspersion Systema,

i Froot Susperion Sysiem.
b Rewr Suspension System %
B Trch Merh By, €40 SET Spllabn w.af, 3018 3o bunich ‘/5 Lq?/ =
) v

b
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NOTE:

To siudy and prepure. repont on the constrsctioml detnils, warking principles and opesation of the fullowing
Automot|ve Steering Systems

A Manual Steering Systems, oz Ploman -arm sicering, Rock & Pinion wesTing,

b. Power sieering Sysiems, ¢ g Ruck sl Pinlon Pawer Stcering Syisem

e Seeering Wheeks ard Colamms e Til & Telescopic seering Wheels, Collopsible Stecring Colurnna
Te susdy ond prepare repor o the consiructhnad. detwils, working principles und operation ol the: following
Automeriive Tyres & wheels

& Vaorkous Types of Bins & Radia) Tvres:

b Weriows Types of wheels
To study and prepare repon on the constractional detsils, wirrking principles amd operition of the Amsamative
Braks syatems

i Hydroofic & Preussathe Bmke Eyubems,

b D Brake Sysiem

e THsk Brake Sysiem.

il Aniilock Bruke Sysiem

£ Svieemn Packing & Diher Birakes,
To study’ wid prepare report on the constroctional details, working principles and operation of Automotive
Emissian / Pollution control syatems
Modeling of any two aoiomolive gvsbems on 1D CAD using educaibonal softwares jep 30 modeling
puckuge/Pro EngineeringT-Deas’ Solid edge ere.)

+ Crash worthiness ol the designed frame using Hvpermesh and 1,5 Drvma solver ar other wolbware

The list s fndicative The teacher con alier'add moey sumber gf experimopty as por the Peqriremcn

Course Articulation Matrix (CO to PO/PSO Mapping)

E_2 [Pl | PO3 [ PoO3 | Pos | P08 | TOG | POT | PO | PO9 | POLO [ POLE [FPobr |esal [ psoR T Pson |

col| 3 ] E] i - Fl B ] ] 3 1 3 P |

{Co2 | 3 3 3 1 - | 2 2 [ | B ] 3 3 3 I 1

CO3 | 3 3 3 [ - 2 2 1 [ r o B 3 3 1 ||

EIE 5 = i BiEnE 3 ] 3 = - 3|

el ¥ 13 | 3110 [=(a3al3ala2lzla T Y 1 31 3
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HEAT TRANSFER (THEORY)

General Course Information
Courss Code: PCC-MEIR-T Course Assessimenl Methods (internal: 30; exiernal:
Course Categury; Professionsl Care Course T Twn minet fests esch of 20 marks,  Class
Course Credits: 4.0 Porfrmance messured through percentage of lectures
Lomdsd Hours: 4 houradweelt (L3 T 1) miended [# marks) Asidgoment e dquer (6 mmeks), and
Mlodes Lecries and Tutor(al end semester cxantination of M mocks,

| Exzmmation Durstion: 3 hawrs For the end sernesfer exanination, nine queslion are o

be met by the cxaminer, Question mmmber vae will be
compulsory mnd based on te emiire sylishue B wall
coninin. seven shom amwen lvpe guesitors. Rl of the
eight questions ks to be given by sctilng two guestbons
frors emch of the four units of e syllabas. A eandidate
i required 10 ailempt any other folr questions schecting
ang frivm each of the remmining four units. All questions
corry edunl marks.

Course Datcomes

Sr. Na, | Course Dutcome RET
| | Level
L | Spodents will be able to define and relale Jifferent modes of beal anster.

A
"——1—_.—.-.-.-.-1-... - B
C0Z | Swudents will be able to describe. explain and compare the mechanisms of hent trannfer. L3

o3 | Students will be able 1o apply the hasic principles of heat romsfer in doily routine theemal
systema und can demanstrate its working,

04 Smdents will be zhle lo examine and compare the operalions of various heat ranafer devices L4
COs Studerits will be shle to evabuse the perfirmonce of vaslows beat transfir devices L5
L6 | Students will be able to design and scbect o bemier heal. exchongingtrensfer device under L&
| Even condditions.
Couarse Contents
811 B

Bavicy snd Laws: Definition of Hemt Transfer, Reventshle and irccversible processes, Modes of heat fow, Combined
b= iy wysiem and law of energy conservation

Strady State Heat Conduction: Intmduction. 1-0 heal conduction through 2 pline wall, long beliow cylindes, hallow
soheme and Conduction equation i Cortesinn, pobor mnd spherical eo-ordinate systema, Numericals

LNIT-11
Strady State Conduction with Heat Generation: ntroduction, | = D hest conduction with hest sources, Extended
i=rfnces (finsl, Fin effectiveneds, Numernicals.

Tramsient Heat Conduction: Systemn with neglighle internal resistance, Trassient heat conduction in planc walls,
cxlindery, spheves with comvective boundary conditinne, Numericuls.

UnNIT-Im

Cosvection: Forced convection-Thermal and hydro-dymumic boundsry layers, Equntion of contiriity, Momeritum and
eneTEy cqualiong, Some resuls for Oow over s flat plate and Bow through fube, Fluid friction mnd hest tranafer

{Coftwrn snalogy ), Free convection from a vertical flat plate, Empirical relations for free convection from vertical and
botrrestal plares, Mumericabs

e QA W\fw |
v
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Thermnal Rudiatinn: The Siephen-Boliemann law, Black body radietbon, Shepe faciors and their relmionships, Hea
exchonge between non black bodics, Elecirical nepwork for radintive éxchange in an enclosure of tvo o thres groy
todics, Radistion ghiclds. Mismericals,

LINTT-IV

Hest Exchungers: Classification. Performance ' varisbles, Ansiyais of a purmliebeoumier fow hest cxchahier, Hen
cichanger cffeciivensss, umericals

Hext Tramsfer with Chonge of Phase: Laminos film comdensation on o vertical plate, Drop-wse condenzation,
Baoiling regimes, Free convective, Nucleates and film boiling, Mumericals,

Text and reference Hoola
I Hest and Mass Transfer: Fumlameritols snd Appbeation, Yimds & Cengeli Atahin ). Glndar, Bde Granie Hill

e

1 Hesi Trabafer — LI, Holman, John Wiley & Sons; Mew York

i Fundementals of Hesd & Mass Transler-Incroper, FP, & Dewitl, DUP —Jahn Willey New York
4 Corducton of Heat in Solids - Carslow, HLS. and 1.C. lneger - Oxford Univ, Press:

. Condoction Hem Tramifer — Arpasi, V.5 = Addison = Wesley.

& Coopect Hést Exchangers — WL Koys & AL Landon, Mc. Graw Hill

T Thermal Radintion Heat Trmsfer — Congel, B snd LR, Howdl, M. Grow Hill,

& Hest Fremmission - WAL, MeAdima | Me Graw HHL

Course Articulation Matrix (CO to PO/PSO Mapping)

[0l [0 [P0 | POA | POS | PO | POT | POS | PO | POID | PDII | PON2 | SO | PS03 | PSOG
(] 3 3 3 I - 2 = 1 P ] 2 E] k] i
el 3 k] ] 1 - 2 i I 1 | I r 3 L] I
s 1 E 3 1 £ - ! 1 1 I i ] 3 3 3 N |

| COa | 3 3 3 | - F | 1 | 1 i i E ] | ] |
sl -y | 3 3 r e i | 1 i | 3 | 3 3 3 .

jLom iy | 3 3 3 - 2 P 1 Fale b i 3 3 3 £ |
1 (bl ow, 2 {Moderare Tl edium), 3 i Susbarantiul High )
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HEAT TRANSFER (LAR)
General Coorse Information
| Course Uode;: POC-MEIGT-F Course Assessment Methods (intermal; 30; external:
| Cowrse Cstegory: Professionl Core Course T0}: Internal proctical, evnhiesiion is 10" be done by the
| Comrse Credin: 1.0 courge coordinaior,  The end semicsier  practical
ol Praciics) cxamination will be condueid jointly by extemnl and
| Uity Huowurs: 012 hawirs per week imtermnl ecnminers,
Course Oulcomes
S N | Conrse Ouicome RET
—— Level
L | Swdenis vall be able b defbne and reluie different modei of heat ransicr L1
€07 | Stodents will be able o describe, expliin and compere the mechaniems of heat tranafer. L3

Stodenta will be shie o apply the basic principies of heat ransfer 1n doily routine theemal 5
rxsiemms and con demosilrabe is worklng

i

Cd Srudents will be able 10 cxamine and coimpare the operations of varkeus heat ransfer-devices. L4

[ Sauddents will be able 10 cvaluale the performance of varinus heal transfer devices, L5

O | Sendents will be able 10 design ood seleet o better heot exchonging/ransfer device under L&
| prves conditbona.

Lab Contents

I. Todoommine ihe thermal condustivity of b meiliic rod.

I Todasmine the thermal conductivity of on irmulaiing power.
%

LE

To deterrune the thenpal conduetivity ol 8 solid by the pusrded hot plate method

To fisd the effcetivencas of o pin fin in o rectanguler duct natural corvestive: condition and. plet lemperanre
dsarifmanioon along its lengih

To fsd the effectiviness of o pin G inoa recmogislor: doct under forced | convective: and plon 1emperniurs
ssardmpion aling it leiygrh.

T determing the surfsce hest tunsfer coefficient: e 8 heated vericnl tube under natdral eomvecton and plot ihe
varaateen of iocal hent transfer coefficient along the length of the tube. Aldo compise the femilts 'with those of the
SEE i

o dessrmine sysrags hest tranafer coefTicient for extamally hewed harizomal pipe wnder forced convection & plot
Erymadds and Musselt numbers along the length of pipe. Alsp compare the residis setth those of the correlations

Te messare the emissivity of the groy-body (plobe) st difTerent tempersiure ot plot the viriation of emissivity with
miace rmperaie

Te find overall heal iransfer coefficient amd effectivencas of o hem exchange inder parnllel and oounter: flow
conditiorn. Also plot the temperabure distribistion in both the cuses along the lengih of beat of heut exclasiger

. Ta verify the Stefen-Boltzmann constant for thermal mdiation.

To Semnoratrate the super thermal consducting heat pipe nnd compare ita working with s of the best conducior (e
toppes prpe. Ala plol iemperahue variston along the length with time o thioe pipe.

. Ta sy the 1wo phases heat ransfer unit.

To determane the walcr slde averall heal trunsfier cosffielent noa crows-low hest exchanger

WOTE: Fhe ot i pnoficative, The teacher con alieradd more aumber of experimenti a3 per the redquiresmen

E Tech: Mach Engg © 1 0 SET Syliatne w.e 1. 1048 207 hangh
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Course Articulntion Matrix (CO to POYPSO Mapping)

[Pl fro2 M [ pod [POs | pos | pO7 [ rod | po2 [ Poio | POLY | M2 | PSSO | PSO2 P00
ctH | 3 3 ] i . i i i |2 i i i ==
I]| 3 ] 2 1 e | -2 | [ 1 | 2 1 ] 3 3 |
1] 3 ] 2 [ 2 | 1 1 ] 2 [ i ] ] |
| 3 3 1 1 - 20 ] i 2 1 3 i ) I
sl ¥ 1T a1 3t yh= o) et 3 [ i 3 | 3 k=

o] 7 | 32 [ 3.1 21l =l 21l b lfl | 3 EEREEEEEE
ight T oo 1 | ModermeMdedien |, # dSokarancislHigh'
/_)‘\/4 ‘ @
G |
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Linit IV

Product planning snd Development: Inooduction, Reguirement of @ good product design, product development
mpproaches, Product development process, Elements of concurrent engineering, Variows controliing sgencies invelved
theis rode and fermalitkes for getting cleamnce before starting, Indfividual venture,

Freparation of feasibility Project Report: Tools for evalustion of techno-economic feasibility project report,
Freparation of Prefiminary Project Reports ~ Projeat Apprateal — Sources of Information, SWOT anplysis

Test and reference Books

L. The practice of Entrepremeurship - GG, Merediich, BLE. Melson and PLA, Neck

L  Handbook of Emreprencurship - Ko and Pareek

L 35 Khanks “Entrepreneurial Development” 5 Chand & Co. Lod, Rom Magar Mew Dielli, 1999

L Roruitko & Hodpens, "Enterprénuership = Theory, priscess and praciices”, Thestson lesrning Gith edition

2 Hzrich B [ and Peters M P, "Entreprencurship™ Sth Edition Tata MeGraw-Hill, 2002

& Mathew | Manimals,” Enterprenmership theory st cros rosds: paradigms and pracds™ Dream tech 2 edinon
TONNS_BE
Rabindra N, Kanungo “Emrepreneurship and mmwovation™, Sage Publications, Mew Delhi, 1998,

Course Articulation Matrix (CO to FO/PSO Mapping)

L POl [ MOR P RO | o POt | Poe | POT [ PoR | pos | ORI I'l.!lll_ PO | PSOT | PROZ | S0

oo - == | - - 2 = - - 3 i 3 ] i 1

{coe ) 2 ] 1 = F 2 — - 2 2 i 3 - . 2

8| - I F| ! 1 1 1 e 2 2 ] 3 - I |

- T =Tt =1 =13]l 3| 5| ¥l =1Lt =
1 {Shigha'/l o} 2 | Moderme M ediom] 1 (Sohstemial/Highl

oA \&
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Uit IV

Product planning snd Development: Introduction, Requirement of a good product design, praduct development
approaches, Product development process, Elements of concarnent engineering. Various comrolling agenches invelved
thei rode and formmlitkes for getting clearsnee befiore stanting individual venture.

Preparation of feasibility Project Report: Tools for evahmtion of techno-economic feosibility project repor.
Frepatation of Preliminary Project Reports — Projedl Appraal - Sources of Information, SWOT analysts

Text and reference Books

"
i

-
i

The practice of Entrepreneurship - (.G, Meredikh, B.E Webson and P.A, Neck

Handhook of Entrepreneurahip - B and Pareel

55 Khanka “Entrepreneurial Development™ 5 Chand & Co. Lid, Rum Nagar New Delhi, 1999

Kuatice & Hodgens, “Enterprenuership - Theory, process snd prsciices”, Thomsan lesming fith edition

Fiierich B D and Pelers M P, “Entrepreneurship™ Sth Edition Tata MeGraow-Hill, 2002

Mathew | Manimals,” Enerprenmership theory st cross roods: puradigms and peaxis” Deeam tech Ind sdinon
fai L%

Fabendra M, Kanungo “Emrepreneurship and innovation”™, Suge Pobilications, Mew Delhi, 1993,

Course Articulation Matrix (CO to PO/PS0O Mapping)

PPon [P0 | POs | i | pos | oPos | POT [ Pos [ soR [ roln [ rond T Po2 TPE0) [Pso:2 | Pem
oot = | =17 - =T 31 <"T'S] - 3 i 3 1 2 |
o] 2 i i == . 2 - o 2 2 3 3 - 2 F
jem) - | 2121 2] 2121113713 3 ] - | |
O | = | = | = | = ! 1 - | =12 2 ] 3 - I -

L [Shyhal i LiModermiededinm], 3 (Substunitial High)

A %
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ENTREPRENEURSHIP (THEORY)

Generul Coorse Information

| Courss Code: MC-ME02-T Course Assessment Methods (internal: 30, external:
| Course Category: Mardatory Cowrse T Twe minar tests esch of 20 morks, Class
Cowrse Credias; 0.0 Performance messured theough percentage of lochares
Comnct Hows: 3 hoorstweek (L: 3: T @) ntiended (4 marks) Ansigiment amld quiz (b marks), md
Muode: Lectures et semesier evamination of ™ marks,
Examinition Duration: 3 hors For the ¢nd semester examination, nine quesions are fo

be sei by the exarmirer. Questlon momber one will ke
compiilsory and based on the emire Syllabus 11 wall
cunltgin seven’ shart answens Vpc guestions. Beat of the
cight questinns is in be given by sening two guestions
from eoch of the four units of the ayllabas; A comdidane
i required Lo atiempl wny other four questions selecting !
ane from each of the remalndrg four units, Al gquestions |
Ciry e mwk_;_.

Course Duatlcomes

5r. Ma. Coarse Outcome RBT
Level
o] Studenis will be able 1o describe the concept of entreprencurshap, the role of entreprensurihip LI
in eeomomic development of the country nnd the scope for an enirepreneur
Coa Students will be able to undersand small enterprises, problems faced by small emerprises. L2
enginesring cconomicy, product planning and development, the contents of & project report
and formislstion of & project repart.

CO3 | Students will be able to apply the besic sieps in setup 8 new hosiness. L3
CO4 Studenis will be able o examine the development ol i startyp, L4
Course Contents
Uniy =1

Entrepreneurship: Entrepeenewrship, Role of entreprencur in Indian econiony, Chamacteristics of pll enireprenour,
Tvpes of entrepreneurs, some myths and realities ubiut sntrepeeneirship

Small scale Industries: Introduction, Role and scope of small scale fndustries, concept of small seale and aneiliary
indissirial undertaking, How to stert o small scale industry, Steps in Inunching own venture, procedure for registration
of small seole indptries, various: development agencies- thelr fmctions and role in industrial and entreprencirship
development, Infrastructure facilities availabie for ertrepreneurship development in Tndia

Uit = 11
Engincering Economies: Definition and concepl, Impartance of Eoonomics for engincers, present value, Wenlth,
Cinndds, Wants, Value and prive, capital, money, utility of consumer and producer gl

Contingr Introduction, Elements of cost, Prime cosi, Overhead, Factory o, Total cosl, Selling Price, Moture of coel,
Fvpes of Cost

Limit 111
Depreciation: Definition and concept, Causes of Depreciation, Methods of caleulating depreciation,
Economic analysis of investment: Introduction, Matuwre of selectlon problem, Mature of replocement problem,

Replacement of ttems which deterloeste, Replacement of machines whase operating cost increase with time and the
vitlue of money ulss chimpes with time

B Teck Mech, Engg. GLUSAT Sylisbus w.tr_ml.;uq(h“}l(\/ ? w DA#‘T@ .
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2 Tech Mch, g G0 USET Syllstn woe . ool 2oy etk

‘Conrse Code_| Course Name ) L | T | F | Credis |

PEC-ME3ISI-T | Osteralion Research 3 - | 30

PEC-MEISE-T | Wark Stady 3 I 3.0

| FEC-MEIS3-T | Toral Qaality Control i - 3.0

PEC-MESSET | Production Menagement e ) =% 9 )

PEC-MERSS-T | Indusirial Engineering == ."__l_-_ | - I |
\&—

v O
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OFPERATION RESEARCH (THEQRY)

eneral Course Information

Cowse Cote: PEC-ME3IS [T Course Assermment Methods (internal; 30 extermal:
Coimraz Categoey! Profedsional Elecive Course T Two minor fests soch of 20 morks  Closs
Course Creclits: 3.0 Periiemince mensured theough percemnge ol et
Compet Hours: 3 hours'weoek (12 3 T:0) artended {4 marks) Assipnment und quiz (6 marksj, sl
Sode: Lectures end semeaber examinaibon of TU marks

I Examination Duration! 3 hisurs For the end semesisr sxaminatian, nineg questions ard o

be sei by the examiner, Cuestion number ohe will be
compulsory. and heaed on’ the entite syllobus. Ti will
contain seven short arswens fype questions. Best of the
cight gquestions is i he given by sefting two questions
frem each of the four unis of the syllobus, A condidalg
is reqaired o ablempi any other four quesissns deicciing
| one from each of the remaiming Tour omis. All guestions
carrs equal marks. |

Course Dutcomes

Sr. No, | Course Qulcome RET
R Level
i Students will be shle 1o undersiand the contept of operation rescarch Ll
02 Students will be sble to leam the principles of linews progromming problems. and i L2
| applicallons -
SEE Stidents will be able o spply the principles: of mansportation problems and esaghmen 13
| probieems. - agrno e
i Studemis will be able o formulae the OR models for vamous necds of the society wnd 1.4
oFgnrlation, |
cas Siadends will be able o sobee the problems of seciely and organtzation using OR jlechnlgues [%

Course Contents

Uit =1

Imtreduction: Definition, rmole of pperations research in decisionsmuking, apphicsbsnsg in industry, Conceps on LLE
enariie] Buildimg —Types & methods

Lingar Programming {(LF): Programming definition, formation, solution- graphicsl, stmples  Giauss-Jordin
reduchion process in simplexy metheds, BIG-5 methods compstational, problema,

Llmit - 11

Deterministic Madel: Tmnsportation model-balanced & unbalnneed, north west rule, Vogel's Method, least costoe
inifrix miminmal, Slepperg stone method, MODH methads, degehcrocy, aisignment. traveltng salcinsan, problems

Advamced Topic (H L Duality, PRIMAL-DUAL relstions-iis solotion, shodow price, sconomic imerpretation, dual-
slmpley, postepabmnality & semitivity analysis, problems,

Unbe - 111

Waiting Line Models: Introduction, gueus parsmeters, MM/ quese, performisnce of queuing systems, applicatbons in
mnelusiries, prohlemes

Praoject Line Medels: Network dlagram, event, activity, defecis in petwork, PERT & {_'P!‘.-;I, flarat i netwasrk, varjamoe
and probabilicy of completion time, project coit- direct, indirect, wotal, optimal project coul by crashing of network,

resounces leveling o project, problema

B T Mech Engg S.0U AT Syt woet. 1e08 1019 hatch
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types, relation betwesn controly and displays, Uél[‘l‘l of wirk ploces, influence of climais on human efficiency
Influence of moize, vibration and light.

Text and Reference Boaks

. Work stisdy and Ergonomics by Suregh Dalela and Savurnbh, Stencdoed Fublishers

Motion and Time Study by B M. Bernes, Jobn-Wikey & Sane, 200]

Ergonomics of work by D). Dborne, Johin Wiley & Sons

Hurman Faciors in Engineering and Deslign by Sanders Mark 5 snd MeCormick Ernert J, MeGrpa=HEI Ing., 1993
Imtematbonal Labour organization, *Work-study®, Oxford nisd [THH publishing company Py, L, W Belbi, 2001

gt o

Course Articulation Matrix (CO to PO/PSO Mapping)

| PO | POJ. | P03 | PO4 | POS | POe | POT | POE | P09 | POID | POLL | PORd | Paol | Paea2 | Paid
Cong I | | ] 2 7] i | I 3 ;| ] L] 3
cor | 3 311 2 1 2 1 ] 2 2 2 2 - it I 3 3

e g o = Sior SUFR - et =
co3| 3 3 . 1 3 | i | i v 2 200 e 3 i
Cod ) -3 3 i | 1 ] ] F] 2 |1 2 - 1 f 3 L]
cosl 3 1] 2 | 2 i i ] I ] - I O 1 3

| (ShightL o), T iMadersieMediiom], 3 - Subsianial High)
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Stmulution: Introduetion, desipn of simulstion, models & experiments, model validatlon, fproocs gemeratinn, Hme

Now mecharmam, Monte Cirlo methods- it5 spphesiions in idustres, problems

Deciinn Theary: Decision process, SIMON misdel types of deciiion making envronmends comminty, T
dechibon making with utilitics, problem

Text and Reference Books

1. Operadon Ressarch - Hira, D05

L. Dperation Research - TAHA FHI, New Delhi,

3. Principle of Operations Resvarch = Ackoff, Churchaman, arnaff, Oxford 1RH, Delhl

4. Operation Research- Gupia & Sharma, Natlonal Publishers, New Delhl

5 Unantitetive Technigoes- Yobhra, THMH, New Dethi

6 Principles of operation Reseireh [with Applicstions to Managerial Decisionn] by H.M. Waghes
of India, New Delhl

7, Operation Besearch - Sharna, Gopta, Wiley Eastern, Mew Dokl

B, Operation Research - Philips, Bevindran, Solgeberp. Wiley I5E.

Course Articnlation Matrix (CO to PO/PSO Mapping)

Iske, mmertaimi

Prentice Hall

MM P PO | Pod POS | PO | PO | POR: | Pos | POl | POL | Ponz | #s00 | PROD | PE0O
col | 3 ] ] | ~ | 2 1 [ 1 2 £ | = [I% a1 1
jcoel 3 | 3 |2 P 1 =1 2] 1 [ 1 1 | 2 I !
coll o3 3 i i | 1 I 1 2 ] 1 1 i I
L 3 3 rl i 1 I 1 2 | 1 1—1-—31 |
RN R R | ¥ ¥ |3 ;|
1 {Shghflow] 1 Moderme M ediam, T {SabstamialHigh)
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WORK STUDY (THEORY)
General Couorse Information
Cotrae Code: FEEJI‘E-:HI-T Cowrse Assepument Methods (internsf: 35 exiernal:
Cowrse Category: Professional Elective Course 700 Two minor tests ench of M0 marks, Cloas
Cisierse Crediia: 3.0 Performance measured throwpk percemtuge of lecnires
Condscd Howrs: 3 houratwesk (12 3; T 0) pitended (4 mirks) Assigament ind guiz (6 macks), wnd
Mode: Lettures end sesnesiet cxambnatbon of T marks. |
Examinntion Durntion: 3 hours For the end semester examinaiion, nine gquestions ore
be ket by the exnmsiner. Quoestion member one will be
compalzory and based onthe entire swllabus I8 owill
coftain seven shon mswers (ype quosiione. Fest of the
cight questiona Ia o be given by setting 1wo uestions
from ench of the foar unite of the spllabus. A candldais
i required 10 sitempt amy other four questions selocting
i from each of the remaining four units. Al questinns
carry el marks
Course Ouicomes
Sr. Nu, Course Duicome RET
MR Lievel
Col Student will be able to undersiand the coneepis of work sudy =ad i3 application area. Ll

coz Student will be able to opply different types of engineering work methods with the lselp of L2
charting and dimgprams o) elimbnile unproductive sctivithes onder the different contrels in
ixperations and job analysis,
o3 Student will be uble o iecord the activities of the peopls, materinls nnd eguspment o find L3
akternative methods which minimize waste and to implement the devised method
C4 | Srudent will be able to find the siandard time of any activity through work messurement L4
technigues with the wim o improve the processes
CO5 | Student will be ablo o design 1o the man-mochine syssem ergenomically o impeove Human L3
Efficiency and reduce the effort of the workers

Cowurze Contents
U -1

Work Stady: Definition and Objective of Work Snudy, Scope of Work Study, Advantages of Work Study. Techniues
of Work Suady, Work Study and Management. Work: Study and Productivity

Unkt =11

Method Study: Ohjectives and Prucedure of Method Stady, Selection of job, Various recording technigues like ouline
process charty, flow process charts, mon machine charts, two handed process charts, string dingram, flow dingram,
multiple setivity chart, SIMO chart und micro motion study, cyclogrophs and cheono-cyclographs, Process Chast
Symbots, Therblig

Limfis- 111

Work Messurement: Definition snd Objectives of Work Measurement, Work measuremen techmiguey, basic
precedure of work mensurement

Time Study: Definition of Thne Study, Difference between Time Study and Mothon Study, Basle Procedure for Time
Study, Time study cquipment, Job evilustion and incentive schemes Varbous Time Estimates and Production Sandard,
Level of Performances, Allowances. allowances snd standwrd time determination

Unif = IV

Ergenomics: Concept of Ergonomies, Objectives of Erponomics, Man Machine System Interface, Anthropometry,
Frgonnrics and Safery, Fatigee in Workers, Quantitative qualitative representation and alphanumeric displays, copirol

. Toxh Mech. D CLULEET Syliwbus w.e§. 3038-201y Baich W
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TOTAL QUALITY CONTROL (THEORY)

General Course Information

Course Code: PEC-MEI53-T Course Avsemsmend Methods (internal: 3); exterosl
Conarsg Csiegory: Profesalons! Flective Cousse Ty Two mioor tests each of 20 marks  Class
Cotrss Credins: 3.0 Performance messnred through' percentige of lochures
Cominet Hourg: ¥ honmdwesl L0 3 T 0) attended {4 marks) Assignment and gquiz (6 murkal, and
Mode: Lectures el semesler exummution of 70 mikrks

Examination Durotion: 3 hours For the eml semester examinabion, nloe giestions me

be set by the examiner, Cresfion number one will be
compulsory. and based on the entire syllabua, It will
cofstaln seven shorl answers [ype questiond, Hest of ihe
cight quentlons is 1o be given by sctiing Fwo gucstions
from ench of the four unils of the svilalus. A corbidate

i regyiired o ANCIRPL uery ddier OO qlessiamis aciccling
anc from ench of the remaining fivur units, Al guedtions
carty equal mmrks

Courze Dulcomes

Sr. Mo, Coarse Outcome | HET |
- — e 2 e gl F SO L

el Student will be able to understand the phtlosophy and core vidues of Total Chuality Conrol | L1

| L0R Stadent will be able to lears about the stalistieal guiality control in production and appdy 1he [.2
Enowiedie of control charts for monltoring the qunlizy wl procesypreduc - o

3 Stadent will be able 16 underdtnnd the somdard inmpling pluns, learn the sejechion process for L3

& product in an inifusiry
04 Student will be sble 1o mderstand the Siflerent quifity stambards in industry L4

Covrse Contents

UMNET=1
Dhwality Cantrol: Introductivon, objectiven, quuality i desigm, quakity of production, quulity of conformance 10 depgn,

guality. of inspection, process monioring, qualing wnd productivity, quality cost. Advantuges of Siatistheal Ouskity
Controd i Indusiry,

Fundamentals of Statisties and Prabability in Quality Control: Events snd probahility, lows of peobahifity
Stutisticnl Distributions: Normal, Binomial and Poisson disribation, their Imporiance in SOC, Poissan Probability s
spprcosmation b Normal Probabifity, use of Normal and Polsson distribution ables

LENTT-11

Control Charts for Variables: Fundamentals of process comrol, toels of process: conirn|, guality charscleristic,
Design and we of Control Chiarts for Variables: Trial control limits, control Fimit for fure e revision of conined
timits, Cause and clfect dlagram, nferences on the state of the provess from comirol charts, Fype | and Type 11 crrars
anid methods b reduce them. Use of X 0% bar) chinrts and B chara, X (% bor} ind o= chare Efficiency. of i cofiral
chart. O gurve of @ control char Computing sverngs run lenpih for X- chart

Frend Contral Charts: Control Chars with Kefect Limits snd Modified Control Chusts. Helwtionskip boweoen
Specification Limits md Control Chart Limits. Process capobility soalvsia and ls mporiance In quabity of
conformunce

LNIT-111

Comtrel Charts for Attributes: Defects and Dedectives, costrol charts for frnciinn defectives. and percent fraction
defectives and mumber of defectives. Conirol charis for number of defects. Companson of control clarta for varishles
wilh the chmrts for abiriboder. Compuning Averge nmn length for a p-chas

If/:;)\aﬂf *;Lf I
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Product Conirol and s Teok: Fundimentols of fibv-lot peceptance sampling by mitribuies., Wotdiend, OC cunie
and Iis imporiance in occeptance gampling, AGL and LTPD for @ sampling plan, Producer and consumier Hske, Singhe
and Double sampling plans and corstructing OC curves. interpretation of the operating characteristics curve, Effect of
chanpe af sumple sl5e and scceplance number on OO curve. AT ASH. ADC) and ADHL, concepis, econamics of
imspoction. Hem- by. item sequentinl sampling plans, OC curve and ASN ciarve for sequentind sampling plin

UNIT-IV

1':“‘-'“’ 5';:11_:'““1 P;:m: Types of Stndard Sampling Plam, Difference between Acceptance Rectification and
sptance- Foiection Flony, singls and double snmging plans based on ADQL md LTPD. Sampliog ol i
_ 4 1 ADICH. Tk xlpns based on
M- Saakarhy I E Shitn
Msehvamaon for quudity asmimunce, yoro defect ainliy ci 5

. program, guality circles, ol qualies mamagement Indian Stmndards o
Procows end Proghoct Control. [S0-0000 Standards : :

Text and Reference Books

Qunliky commal Application — By Flansen Wl Ghmre PH; Prenlos Hall of Tritia
Simtisticid Cuakiny Conirol - By E L CGram & B.5. Levenworh, T MH

Crindity Control — Parantheman, 03 Tats MoCirmw FHill, India

Crunfity Flenning snd Amalyais — Juran 0 and FAM Goma, TMH, India

5 Totol Quality Conirod - By Feigenboum, AN MoUraw HIlT Internaional,

f;  Statisticed Chanlity Control - By Moatgomery, D0C S Jabn Wiley & Sons { Asia)

Wl pa ™

Course Articulation Matrix (CO to POVPSO Mapping)

FOL | POz | POD | PO4_| P08 | PG | POT | POR | PO | POI0 | POIT | Poiz | Fe0l | PS03 | Pein
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SiRRENESENSRSESEOEEEERE 3 2 i 3 ]
Ci13 1 3 . 1 2 2 2 | | | 3 T el 3 - I
fene "3 3T 3121 3 -2 LoaET i ] 3 F. =) 3
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-
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FRODUCTION MANAGEMENT (THEORY)

Cremernl Courze Information

[ Cowse Code: PEC-ME3S4-T Coarse Assessmont Metheds (internal: M) external:
Cousse Category: Professional Elective Course T Two minor fests each of 20 marks.  Class
Course Crodits: 3.0 Performance mensired through: percemtage 0f loctures
Comne Hours: 3 hourstweek (12 3; T: 09 attermbed (4 mearks) Assignment and quiz (6 marks), and
I'\-!'Erd-:_ Lﬂ:nl-l'ﬁ £ semnester examination of 70 marks
Examination Dursiion: 3 hours For the crif semester expmimadion, ning questions are 1o

be g2t by the expminer, Dhstion number mme will be
comnpulsory und based on the entire gy labus. Jiowill
oflzln seven shorl answers type gueibions. Rent of the
cight guestions & 10 be glven by setling two questions
from cech of the four uniis of the eyllabus. A temdiitaie
in fegiitred o siempl any other four Goestions selecting
ane from each of the remalning foar wis. Al queitions

carry equal marks.
Course Ouicomes
5r. Mo, Cwiirse Chrfrome RET |
Level
(& ] Student will be sble to tnke the right decisions o optimize resources utilivation by improving L.
productivity of the Lands, Buildings, People, Materinls, Machines, Money, Methods and
Manngement effectively.
CO2 | Student will be able to understars the forecasting und material handling concepts. L2
oo Student will be sble to understand materinl management end learn difforent purchnsing ]
micthods,
CrH Student will be nbie 0 undersiwnd the role of Production planning & comtral and | |4
imgdementation of Just in time technigue in Production management.
s il'iludcm will b tble f underptand the Quality comirol &id. apply . the ' conirol. chards in ]
| Produciion monagement.,
Course Contents

LNIT-1

Iniraduction to Production Management- Inwoduction, Hiswery of Production Management, Definitions of
Production Management, Objectives of Production Monagement, Scope of Prodisction Managemen

Forecasting- I‘tu'pnat of sale forecasting, Importance of forecesting. Forecaning and Produet Bife cvcle, Forecasting
methads, Qualitative and Quantitative techniques of forecasting

LUNIT-11
Material bandliog- Ohjectives and Principles of material handling, Helation between plant loyvoul and miserlsl
handling. Materinl handling equipments and their effective utilisation

Material Management- Material planning and control, Purchasing methods, Purchasing procedure, inventory control,
sures management and coding, inventory contral, Material reguirement planning (MR

UNIT-1m

Production planning and contral- (Mectives and need for Production planning und control, Ciperntions scheduling,
Aggregais planning, Master production scheduile (P51

o LI Wﬁv/
e ‘Q/ \{9_\ W
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L[ POl TPG2 TROA [ PO | POS | Pos | PO7 | Pos | PO | POID | Poll ] POiZ [ 700 T 750 ] PS03
(oo 1 | 1 1 " T R i ] ] 1 ] 1 ]
IECAE i 1 | 2°) 21 3 - | i 2 1 i 3
AN 1 1 | 2 2 | i I I i 2 i E, 3
cE | ) 1 1 1 - 30 ] | | ] ] | i ]
el 3 13 [ 13 Pl 2] 2 | 1 | ] 2 ] ] 3
T (ShghTow], 2 {ModoaseMediun), T {Substastiab Tagh]

Quadiey control (nality and impection, Seven tools for Quality control, Comtral charts, Acceptance sampling, Quality
cocies

NIV
Man prwer usd facilitles plannimg- Mlan power reguirensent wod planming, Plant Heuristhes, Facilitics requirement
md plesming, Role of sdvaneed process prlaiming

dwm in Time (JIT) introduction and chasacieristics of JIT. Beneflts of 11T implementation of )T, Processes 1o
sheste wasie, ITT inventory.

Tetf and Reference Booka

L SAnil Remar & N Suresh, “Production and operations Managemens”, New Age International,
< Buffa& Sarin, “Modemn Production Munagement”, John Wiley Publlcation
M Mshnion | “Statistical Quality Control™, Dimisput Rai Publication.

Course Articulation Matrix (CO to PO/PSO Mapping)
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INDUSTRIAL ENGINEERING (THEORY)

Lreneral Course Information

Course Code: PEC-MEISET.

l Course Asspssmeni Methods (imternal; 38 external:
Coursg Category: Prodessional Elective Course T Two manor jesis each of 20 marks, Clos
Course Credi: 3.0 Perfnrmateces messured through percentage. of bectures
Lomact Hieiirs: 3 hogratweek (L1 3: T 0y aended (4 marks) Asignment md quiz (& maks), and
Wiode: Lociercy end semesies examination of 70 marks.

Examibrestiog Dhirstion- 3 hours Foe the end semncstier examination, nine goestions are o

be sef by the examiner. Ohsesfion member one will be
compaldory und besed o the entire ayllabua. bt will
contain seven ihon anawers [ype quesions. Hest of the
cight gueations is o be jiven by selling two questions
fromn ench o7 the four winiis of e syllabus. A cundidase
ik required o agempl any other four questions selecling
vne from each of te remaming fur units, All grestinns

carry el marks,
Couarse Dutcomes
%r. Na | Cwiirse Duicome RET
N - - Level
L Srudent will be able to ke the right declslons to opiimize resources uiillzation by improving Ll
productivity of the Lands, Builfings. Poople, Muteriak, Machines, Money, Methods and
Mlaragement effevtively.

LR Student will be able to apply work study methods with the help of chanting md dmgrams. o L1
shiminse unprodoctive activitizs in differen) operalions nnd pivks amalysia

i Sudent will be sble to record the activities of the people, muterials and eqaipment fo find L1
siirmative methods which minimize wosie and ass 0 find the Standard Time of any octivity
through work measurement technigues

i Student will be able o understand the need of ergonamics in Man-%achine Interfoce; Human ]
Efficienscy and the cifort of the worken

oS Saudetit will be able o undersund the corcepts of value engineering und Inteljectinl property |
righis |

Course Conlents

LINIT-1

PFland Laysut: Cjoctives of Good Plant Layous, Insportance of Plant Layaut, Types of Plont Lavoot, Advontiges and
Le=stationd of Different Tvpes of PMant Layvouts

Material Hasdling: Functeon of Material Handling, Principbes of Moterin] Handling, Material Handiing Devices,
Fazdasion hetwr=n Mant Layout snd Material Hardling

UNIT-11
Wark Stwdy: DeGirition and Concept of Work Susdy, Meed of Work Study, Advaninges of Work Stdy, Technigues of
Work Seady, Work Study and Manugement, Work Siusdy and Froductiviny

Murthod Stwily: Objectives and Procature of Method Snady, Process Chan Symbols, Flow Dingrum, Siring [MNagram,
Ty, Mubtinciivity Charts

UNIT-11

Woark Mesarement: Objectives of Work Measurement, Basic Procedure for Time Snwty, Difference betweoen Time
Stedy and Mntion Sindy, Variow Time Estimates nnd Production Standied. Level of Performanees, Allpwances,
Varion Tiese Recording Techmiques in Time Stasdy

E Tk Mook Dmpy, S00 SAT Syllibun woed, 0B 2019 hateh / %Lf v %{\L 'rL'(.f
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Valoe Ensgineering: Types of Values, Comcept of Vahue Engineering, Phases of Value Engineering Stsdies,
& pplication of Yalbe Engineering

UNTT-TV

Ergonomics: Concept off Ergonomics, Obpectives of Ergonomics, Mun Machine System lmerface, Amthropometry,
Ergonomict ind Safoty, Ergononics and Futigue

Inteliectual Froperty Rights: imeliectunl Froperry Hights, Patents, Trade Marks, CopyRights, Lew of Contract

Text and Heference Books

I Imdusirial Engineering end Monagemem by Hicks, Tuta MeGraw Hill, New Delhi
£ Work study and Ergonomics by Suredh Dnleta and Saurabh, Standsrd Pabbishers
i, 'Moticn gnd fime stody by B Bemnes, JohneWiley & Sons

4 Ergonomics ut work by DU Oboenie, John Wiley & Sons

E Techniyues of Volue Anabysisund Engineering b Siles, MoGraw Hill

Course Articulation Matrix (CO o PO/PS(O Mapping)
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REFRIGERATION AND ATR-CONDITIONING (THEORY)

General Course Informution

_{_'nlunr .-";Mﬂsmﬁq ‘t‘l-ethnd.: I'IHIEFII“E.-.{G: rt;rru:l: 1

Course Category: Professionad Core Course Ty Two minof fesi ench of 20 ks, Class |
Course Credit 4.0 Ferformance messaired theough perceniage of lochures

Coniscl Hoors: 4 hourswes (2 2T 1) attcrided (4 marks) Assignment and g (G morks), and |
hode. Lectwrss aid Tulorial el someesicr exnmination of T marks, |
Exominanion Durstiond 3 hours For the end semesier exnmmation, nine questions ure in i

he aet by the examiner, Quisitlon manber one will be
coimpulsory wnd based o the entire syllabes, Tt will
coaitiin peven shorl sndwees yje questions. Rest of the
elght questioni 4 o be given by geiting two questions
froun eaeh of the four undes of the 3yllabay. - A eandidaie
is reguired 1o sitempl sny other four questions sebeoting
one from coch of the romaining fowr undis Al
glestions curry egeal morks,

Course Outcomes
Sr. Mo, Course Datcome RBT
| — . LT
L studenl will be able o describe about the refrigermion, nr-condiiomng, refrigeram and [ |
applications ol refrigeration systems. .
oL, Smderl will be ghle 1w ldemify the main components, accessorics amd contrels o L2
refdgeration and air-conditinning sysienis o B 1
003 | Smdent will be shle W solve the al-condiioning problem using the principles of L3
psychrometry,
L Smdest will be shle 1 nnabcte the performonce . o VPO gumpression  amd  other L4
elhgcrition sysicm S - —en L |
L3 Stodent will be obie 1w sclect o refrigeration/alr-conditioning. sccording 1o the comfar | E
copdition. — |
LR Student will be ahle 1 desagn srnemission of abr @ atr copditioning systcm through varioin Ls |
| tvpes of ducis ond desipn methods |

Course Contenis

Unmit =1

Intredecition: Delinitiom of refriperntion & sir conditioning; Mecessity, Methods of reirigoration; Unit of refrigerstion;
Lagthclent of periormance (COP), Fundamentals of alr-comiboning svalem: Relrigorants- Defimitlon, Clasificntion,
Momencliture, Desirnble properties, secondary: reffigerans, Introduction o coo-fiendly. Hefipgernnis Intmoduction o
Lriyogemica

Air Hefriperation System: Carnod refriperation evele, Broyion refrigerstion of the Bell Coleman air refrigession
crchs Al ot refrigerntion systems, Simple cooling and Simple svaporathve tvpes, Boot strap and Bood strap
cwvapoTalive DYpes, Regencrative Dype and Reduced Amibienl Ivpe svslem, Comparkon of differem sysbems, r.-'.-i'l.._:-.u.

Unit =1l

Vapaur Compression (YO} Refrigeration SystemaiA) Simple Vapour Compression (W) Refrigenation Systcma,
Lomitadions of Reversed Camal eyele; Analysis of WO orele considering deprees of sub cooling ond superhedting, Wi
oytle on p¥, 18 ond p-h disgrams; Effects of opernting conditons on COP; Comparlsen of YO cyele with Al

Refrigaration cycle
Uvﬁ >
| |.-.'. -
L : \r“-a s
W)
X |
4

]

f
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tB) Multistage Refrigeration Systems- Necessity ol compound compression, Compound VI cyele, Inter-cooling with
fliguid sub —cooling and { or water inter cooler; Multistage compeesiion with flash imer-cocling and / or water inter-
cooling; gystems with individual or muliiple expansion valves; Individual compression system with individunl o
multiple expansion valves; Individual compression systems with individusl or mulbiiple exponslon valbves bk with amd
witholn Intereonlers

Other Refrigernthon Systemy:{A) Vapour Absorption Refrigeration Sysiems - Baslc Systema, Actusl COP of the
Systerm, Performance, Relative merits and demerits; Properties of nqua smmonls; Electrolux Refrigerstion; Problems.
B} Sicam Jer Refrigerating System- Inroductbon, Aunalysils, Relntive merits and demeriis, Perfirmance Applicatiora,
Frobléms,

Psychrometry of Air & Air Conditioning Processes: Properties of moist Abr-Gibbs Dubon |law, Specific humidic,
Dew point lemperatore, Degree of asturstlon, Relative humidity, Enthalpy, Humid specific heat. Wet bulb temip.,
Thermodynamics wet bulb temp., Psychrometrie chart; Psychrometry of alr-condisioning processes, Mixing Process,
Husic procsiaes i conditioning of air; Psychrometric proceases b nir washer, Problems,

Air- Conditiening Lond Calculstions: Uutside and bnside desipn conditions; Sources of heating Joad; Scurces of
cooling load; Hest transfer through structare, Salae radintion, Ebectrical applications, Infiltration and ventitation, Heat
generutinn imibde conditioned space; Appanities selecibon; Comfort chart, Problems

Uit — IV
Air Conditioning Systems with Contruly & Accessories: Classifications, Layout of plants; Equipment selection: Air
distributson system; Duct systems Design; Filters; Refrigerant plping: Design of summer ir-condioning und Winter

alt conditioning systems; Tempersture sensors, Pressurc sensors, Humidity sensors, Actustors, Safety controls;
Accessorics; Probleme,

Refrigerathon and Alr Conditioning Equipments: Type of compressors and thelr performunce curves; Types of
Condensers, Heat transfer In condensers; Type of expunsion devices; types of evaporators, Cooling  and
Dighiamid | yimg coily, Problems,

Tent and Reference Bonks

I, Refrigeration & Abr conditioning -BL.C. Fordan nnd (0.0, Prigsier, Prentlee Hall of Indis,

<. Refrigeration & Avr condiiomng <CF, Arorn, TMH, Mew. Delhi.

3, A course in Refrigerstion & Alr Conditioning — Arora & Domkundwar, Dhangret Rat & Som.
4. Refrigeration & Afr eonditioning ~W F. Stocker und | W, Jones, TMH, New Delhi

5. Refrigeration & Air conditioning- Manohar Prasad Wiey Estern fimited, New Delld,

Course Articulation Matrix (CO to PO/PSO Mapping)

B POl [ POE PO3 [ PO | POS [POS ] POT | Poa [ Poo [P T PoLL [ PO0Z [P500 | Faoa | B0
ol 3 |} i b | - T3 11 - | = 1773 ] 3 3 1 i
[co2 ] 3 ] I I - ) | - I 2 | 3 3 ] |
EOEE -8 T i 2 3 a2 a 2 3 ] ] 3 2
TN A O G 3 1 3 3 3
[Cos] A 1 ] 1 . 3 3 2 ] 3 3 ] 3 3 3
{cos | 3 2] 3 ] 3 3 3 2 [ 3 2 1 1 3 ] 2

| (Skighaflow), Ziihbodersteddcdigin]. 1 Sabsinntial Hagh)
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REFRIGERATION AND AIR-CONDITIONING (LAB)

Creneral Course Information

Course Code: PCC-ME40]-P Course Assessment Methods (internal: MY external
Course Calegory: Professional Core Coune Tz bdermal practical evplustion B o be done by ihs
Course Credits: 1,0 citrae  coordinabor, The end semester  practical
Mode: Practicsl cxpmmitien will be condecied joimtidy by eviemal =id
Corinet Howrs: 2 hours per-week imlernal cxamiterL
Course Ouicomes
| Sr, No, | Course Dutcomse | HRET
l I et | L|"|.-|'1_|
| RE} Student will be oble 1o deseribe the components of the Refrigeration and alr-conditioning Ll |
| SY LS, .
Co2 Student will be able to compare the performance of refrigerition system at different load L2 |
conditiong — =
O3 Student will be obe 1w apply the knowledge of rETJ'Jg:r.H'un. and air conditianing L3
principles bo conduct experiments
| Lo Gtudent will be able to analyze and evahiate the pun’ur nance of refrigeration and air L4
e copditinning systems ' —— |

Lab Contents

T stisddy ihe ¥apour compression Refiigeruthon Sysiem and determine jis CO0F. und drow Pk and T-5 disprams,

|

L Toshdy the Mechanical hest pump and find s COP

3. Torstedy the Abrand Water heat mimp and find ks C.0OP

4 Tosndy the cut- sectional models of Reciprocating ond Rotary Refrigerant compressor

3. To sudy the variow controls used in Refrigerating & Adr Conditioning systers,

b Tomely ihe lee- plant, its working cyele and determibne ks C0.P and copacliy,

T To shudy the humbdificatson, heating, cooling mnd dchumidificstion piocesses and plot thein on Paychiomebric
chrts

L To delerming the By-pass ficior of Heoting & Tooling colls and plot them on Pevchrometric chans on differen

inlet conditions.
9. To determine sensible heat facior of Air on re-circalated alr-conditioning s up
10, To siuy the chilling plont and it working cycle

NOTE: The list ix indicative. The leacher con alteriodd more number of experiments as per the Feguirement

Course Articulation Matrix (CO to POTOS Mapping)

L [POI T TPod [ POL | POS | POs | POT | POR | Pow | POID | POLL | POIZ | Pe0I | PR0S | PS03

o3 | | [0 o UF T ] = =) 3 = . i I B |

fcoaf 3 | = i ] 2 1 I 2 ] ] - g =g i |

fCeoa| 3] 1 3 3 2 i 1 2 i 2 2 e = ] 2

[coe]-3 | 2 ] 3 3 2 2 a | 2 2 ] 3 1 3 3 3
| - (ShghtLow), 2-{Modersehediam), 3 (SuhstestimlHigh) o

=
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Course Articulution Matrix (CO to PO/TS0 Mapping)
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e TaE &P | Cowrse Assessment Methods (Internal: 30; external. T |
Lourer (LiSgesy Meeey eori, Sescome s [ fwersay’ praccal cvidusion G i de oloss By B oo
S i SN aovoineior, Fite emd Femester prachieal evarinarion wilf e
(o vl 34 conducted jointiy by extemal and intermal examines
L - - — |
Lo Roars & owrs per wiek -
i g o]
e Course Dutcome | RBT |
e Level
(D Sealoms will be sble 1 rnce out the problem wing lileraturs surney! induatry survey e draw 11
= sl for the development o mprovement in the eosing sveiem  of - mechanical |
—, copeccring Sl
s Sesieasy will b able W smmarsie varioes mterdiseiplinory jdeas and scimologies which 1.2

ool be med 1o schicve the desired solutlon B
- Sesdesty will be able o demonstraie an innovaiive working mechanical systom o prodocs L3
wiuch could be the reguiremient of new generation.
04 | Sesdesmy will be shle 1o compare various fechnigoes which oould be used 1y sobve the L4

LS Sesiessy will be able o select the most optlmen sobutbon for tee kbentiled probiem. | R I
C ourse Contents

Praes evsbving devign/ fabricetion/ wsting computer simulation case studies et which & commenced in
it Seesrer, will be complered in VIIth Semester. The stadent will be required to submit his idess /objectived
& e lorm of 3 synopdls to project coprdinator ohd to project gulde. Group of 5-6 students choost a project
puls ped works o the development of any new ideas In the leld of Mechankcal Engloeering

Sowr

= The desipn work showld afve be practced theowgh flest proly swch oy ANSYS, solid modefing CA4D
packapen fe.p. AminCAD, Solidworks, Pro<E, CATIA eir )

Course Articulation Matrix (CO to PO/PSO Mapping)

| POH | PO2 | PO0 | PO | POE [ PO | PO | POR] POD | POMQ | BROLL | POTE | PsOd | PS03 | PS03
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INDUSTRIAL TRAINING PRESENTATION-II

Gemeral Course Information

| Consse Code- PROJ-MEAOZ-P
| Conrse Csteprry: Project work, Seminar and Intermahip

= nchemtry

Cowrse Credies: 1.0

Cownrse Assesament Methods (internal: 100) Iniernol
contimeons gssciament of 1K) marks on the basis of

Feport Writing, presentution and vive yoce in proctical

Mfode Practical
| Comtars Howre 02 hours per week

claases by the toam of pancl of faculy menvhers

C oure Oulcomes

Sr. Na Course Dilcome | RET
Level
| ool sudenis will be shle 10 get the eposure of 'real’ working environment und get aequainted L1
| with the organiztion structure, business operations nd administrative functions,
| O | Swadents will be able to demonstrate compelency in relevant enginecring fields throogh || L2
probiem identification, formutation und wiution,
o0g Students will be uble 10 develop the whility to work a2 an individual and i group with the L
capacty to be & leader as well a3 an effective teum member.
O Sandents will be able to generale o report based on the experiences with the plality 1o apply L4
knerw ledpe of Engineering fundamentaly
C0F | Students will be master in his profession and perform ethical responsibilities of a0 engineer L
Course Contents

Ax o gt of the B. Tech. Mechanical Engineering Curriculum [ndustrial Training-11 is 8 Practical course, which the
smadents of Mechanical Engincering should undergo i repisted Private ! Public Sector / Government or panizmtion |
commpaees &3 mdustrial truindng of four-sin weeks in the summer vocation after the V1™ semester,

Course Articulation Matrix (CO o PO/PS0 Mapping)

. POI P03 | P00 [ o | PO | POG | POT | POR | POR | POI0 [ PO11 | POIE | 7501 | a0l [ S0
B T T U T S T T 3 3 ]
ookl 3 131 3lafa3 T~ =1=132 - 2 2 2 2
OB = | = | = | o= | = | =] = 1 i - - - - - 2
| 3 | =] ]| =] =]a=]«]a] 3 - ] - - 2
8] - | -~ -] =T =111 =131=1 2 1 2 2 2 3
I © (ShighUT.ow), 2{ModerateMedmm), 1 [ BubstmtialHigh)
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GENERAL PROFICIENCY

eneral Course Information

[ Consre Code: MC-MEAOL-F
Cosrne Cutegoey: Mamdsiory Couwrse
Comarse Credias: 0.0
Sllodc: Practical
Cornsey Howrs: 02 howrs per wosk

{Course Assessmeni Methods{internal; 100):

Thia is & mam-credit cowrse of qualifying anture.
Internul practical evaluation i to be done by the course
coardinator.

Course Dateomes

Sr. Na. Camrse Oaicume

1§

o Shslents will be shie 1o ambe the importance of extra-curicular octivithes along with L1

SEREETIFE.

Lm L Sumhends will be able W dissums the role of social activities in careeniprofessional L2

developmenl of ag individunl,

C0F | Swdents will be able to choose most feasible solution 1o tackle the problem in o teom. L3

CO4 | Saudents will be able o criticize the on-going topic in a group discussion. L4

C0f | Students will be able o srgue for the most prefirred solution for a project work. L5
Course Contents

L fe end oof semester shudents will be evaluated mn the basis of their performance n vafioos flelds, . The evalumtion
willl b =mde by the course coonfinmor. A specimen performn indicating the weightsge 1o each component’ sctivity is

== below -

i
Hasll e
lig =]
Yeur of Admasdion

— e —

I Asslesmis Performance (15 hinrks) :

2} Poivrmeses n Unbversity Exsmineiion :-

Sem Resull (“hage of marks obtined) Mumber of Allempt in which the Semesier
exum has been cleared

1

¢

m

v

v

¥l

¥

[ Extra Crericoler Activities (10 Marls)
- Lievel of Participation

Eendicor Cegmmes

(Poaition Ofstnimed) Hemirks

[ Specilly the
(zarmes

Ornadoos Cmmes

(Specify
Coarmeg )

i {5
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Esaay
Compedstaon

Bcaemific
Techmical
Exhibilions

Dichuste

umic

Flee Ay

Pammzirg

Hobby Club

NEE

Howe] Marmgement
Activitien

Any aither
actridy [Flemse
Specafvl

[ Educationa] fowrs™isitsMembership of Professional Societies (5 Marks)

= :al b ==

V. Comribution in M55 Social Welfare Floor Reliefdrught mliefAdult Lilerncy  mission/Literncy Mission/Hlood
Donation/Amny other Social Service (5 Marks)
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Hrielly evaluate your ucademic & other perlformmnce & schievemnents in the Instrtation (5 Marks)

VI Performance in Yivo voos before the commintes {10 Marks)

“Sloris obigereed 0TI HIH OWIVE W PVl =

*= ] otsl Miarks

Course Articulation M:lirh (CO to POYPSO Mapping)

[ POl [P0 [ P00 | PO4 | POS [ PO | P07 | PoB | PO9 | POID | POIL | PO | P50 | Pa02 | Faod

| = s | e = = 3 2 3 3 3 i | I I )

El— e | =5 a o ] 3 3 il i 1 2 | 3
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Profeszional Elective =11

| Comrse Code | Conrse Name . L T | P Credits
FEC-MELS1-T | Aulomation in Minufactiring 3 - - 30 |
FEC-MEASY-T | Advanced Welding i 30
FEC-MEA33-T | Tool Engineering 3 34
FEC-MEAS-T MModermn ."q.[@ur'n:m[ini_ P:[l'u;:::!ﬁ! 3 | I | - 340

Nt
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AUTOMATION IN MANUFACTURING (THEORY)

= {
e .~

General Course Information

Cowrse Coder FEC-ME45-T Course Assessment Methods (mternak 38 externak
Course Catepory: Profssshonisl Elective Course T Two minor tesis ench of 20 marks, Closs
Course Credps: 1.0 Performance measired through percendape of lectures
Comact Hoars:. 3 heumsrweek (L 3: T:0) afiended (4 marka) Azsigrment and quiy (6 marks), and
Slode: Lectures end scmedler exmmimotion of TO mmrks.

Fxaminaiion Dharatlon: 3 hours For the end semesier examinotion, ning questions are 1o

be gei by the exmminer, Question pumber one will be
compulsiry aml based an dbe entbre syllnbus. Je il
cominin seven son mnswers type quesions. Fest of the
eipht questions i W be glven by settlng two questions
from cach of the finir anits of the syllabes. A easdidaie
ks peguired Lo midenpl sny oiber four questions selocting
oieg from ench of the remaining four wnits, All guestions
carry coua| masks,

Course Outeomes

Sr. [Nn, Cowrse Chiteaime RET
: e Level
k] Shidents will be able o memorize the conoepis of nuomation theory and s applications in Li

warious fields of mamaficturing.

02 Shidents will be able 10 describe principles, methods, and hardwareisolbware ools uged In | 1.2
Hydrmulics T'neumatics Electro-pneumatic controls and devices:
oo Students will be ible to illimtmie fhe pringiples, of Ropid Proobping, classifications of L3
different P techmgues adong with their applications.
CrH Studfemts will ‘be able o develop i cohcepts of Awomatie rnhaler machines with astembly L4
automation,

Course Confents
LTT-1

Intruducthon to Factory Autoamtion snd Integration: Busic Concepts, Types of sutomation. Modern developrents
in amommting |0 manulsctering and jis effect on global competitivencss, Meed and Inplications of mummition i
Mumufaoiuring.

LNIT-11

Introduction 10 HydrsulicsPrevmatics  Flectro-pneumatic  comtrols  and  devices, Basic  clements
hydraulics/pneumatics, Electro-pneumatic systems, Fluld power control elements and standard graphical symhols for
them, Conatruction and performance of fluld power generatoes, Hydraulic & preumatic cylinders - construction, design
ind mourting, Hydroulic & pocumatic vaives for presaure, Flow & direction control, Servir vilves and simple servo
systemnd with mechanicol feedback, Solennid, Different smsirs for electro-pneamatic system, hydraulic, preumatic &
cleciro-preiamntic ciroule

LINIT-111

Intreduction {o rapid protetyping (RP), Basic Principles of RP, Sieps Classifications of Differem RF Technigues.
Muerials for RP: Plastics, Cernmics, Resing, Metals, Selection criterions processes, the advantuges ind lmbstiona of
different types of nunlerials,

LINTT-I¥

Awtematic tramsfer machines; Classifications, Analysis of sulomated transfer fines, without and with buffer storsge,
Crroup technology and Texible manufacturing sysienm,

e Ji/f’“ ¢ v
h
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Azsembly sutomation: Types of assembly svsicms, Assembly ling baloncing, Performance and sconomics of
assemily sysiem.

Text nnd Heference Books
I.

p 2
3

4.
-

Cuoover, M. P, “Automation, Production sysiens and Computer Inegrated Manufaoturing”,

Hall, 2B05,
Boothroyd, G., “Assembly Automation and Prodoct Design™, Ind Ed., Mareet Deldoer, 1592

Ind Ed., Prentice

Boothroyd, G., Dewbnarst, P. and Knight, W., “Product Design for Manufacture and Assembhy™, 2™ Ed., Taylor &

Francis, 20032,
Boothroyd, G., Poli, C. and Murch, L. E,, “Automatic Assembly”, Marce] Delcker, 1982

Tergan, V., Andreey, 1, and Licherman, B., “Fuondansentals of Inchastrinl Aviomation™, Mir Publisher,

Course Arficulation Matrix (OO ILH}J'PSE Mapping)

I POl P3| POl | Po4 | P08 | Piw | Po7 | boa | po9 | poid | Foul | pone | PeO0 | Peod [ beod |

col | 3 L 1 & - 1 2 i F| i 3 3 k] 1

cef 3 3 [ 2 - 1 2 | 1 2 I 3 3. ] 3 1

codf 3 ] i 1 - 2 | 1 2 1 3 3 1 3 |

cod| 3 ] ] 2 1 = [ 2 1 1 2 1 3 3 [ 3 |
(HlighLow], M ndernia M edmm), Y {SobaentialHigh)
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ADVANCED WELDING (THEORY)

General Course Information
Course Code: PEC-ME4S2-T Caurse Assessment Methods (imternal: My exiernal:
Course Crtegory; Professional Ebective Course ) Two minor fests ewch of 20 marks, Clas
Course Credit: 3.0 Performance mepsred through perceniape of lectares
Contact Howea: 3 hourshwesk (12 3; T: ) aftcaded (4 marks) Amignment and quiz (6 marks), and
Mode: Lechures end semesier exsminalion of 70 marks,
Examimation Duration: 3 hours For the end semester exomination, nine gquestions are 10

be set by the expmine. Question number one will be
compialiory and baked on the enfire gyliabim. 1§ will
contain seven short angwers type questions. Rest of the
gight questksns is o be given by setling (wo questions
from each of the four unlts of tie svllabg. A cindidaie
ip redquired to attempt any other four questions selecting
ane from each of the remalning four uniie. All guestiona

cmrry eqgual marks.
Course Oulcomes
Sr. No. Course Outcame 1 RET
Level
COl | Swdents will be able o define welding, its mechanism, weiding procesacs und welding | LI
defocis
o2 Students will be nble 10 deseribe principles, methodds, welching Jdefeas and their mintenone e L2
L03 | Students will be able to examine ond compare diffesent welding process L3
0 Stuents will be able 1o select the welding process for different materials Lad
Course Contents
UNTT-1

Introduction- Classification »f welding processcs, physics of welding are, arc stability, arc blow, polurity, welding
symbols, safely and hazards in welding. Metal Tramsfer Mechanism and t¥pes of metal transfer In vadows are welding
procedses. Welding consumables: Classification onid selection of welding electrodes und fller rods, welding Maxes,
charactesistics and manufacturing of the welding fluxes, charncieristics of difTerent shielding gries

UNIT-1

Welding procesaes: Manual Metal Arc Welding (MMAW), TIG, MIG, Plisma A, Submerped  Are Webding,
Electrogas and Electroslag, Flux Cored Arc Welding, Resistance welding, Friction welding. Brazing, Soldering snd
frzze welding processesn, Laser beam welding, Electron beam welding, Ultrssonic welding, Explosive welding,
Frictien Stir Welding, Underwater welding & Microwave welfing. Weldahility: Definition, different tests of
weilataisy, wellabity of steel, stalnbess steel, casi iron, aluminem end Wi,

UNIT-IN

SvmrEg o extamics amd plastics procevses: Allied welding processes; bruxing, seldering, metal spruyving. and ges &
&% catey ol mechs, wainless steel and cast iron, thermal spraying, plesmn cutting. heal flow welding: caleulation of
pe lemperature, width of beat affected yone; cooling rute and solidification mies; weld thermal eyeles: residual
sweasss and theit measurement; weld distortion and its prevention

UNIT-1V

Wehling delects: Different types of welding defects, causes and remedics, 1esting for identifying defects. Welding
-:h_s.tumun and residual stresses: Types, factors afecting the distortion snd residunl stresses, methods of reducing the
distorticn. Repair & Maintenance Welding: Hard facing, Olndding, Surfacing, Metalfizing processes and Reclamation
welding.

. A\ ., .
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Text and Reference Books

Werlding and Welding Technology, by- Richusd L. Litile, McGraw Hill Education.
1  Wiekling Prncipals and Practices, by- Edwars B, Bolenart, MetGmw Hill Education

e
=5 -

——

Welding Engineering and Technobogy, by= B 5. Parmar, Khannn Publishsers

i, Yean Cormu, Advenced welding systema, IF5.

Course Articalation Matrix (CO 10 PO/PSO Mapping)

L Tern Weeew Eagw O LU SET Syflaban w.ed, ::rm-:m% f

/

Pl Ipo [ Pod [ PO4 | POS [PO6 [ POT | POR | POs | POI0 | POTI | POJZ | Fs0l | Fsog | Fs0d |
o EE T i o= = - = A E==E D = E] ] 2 2
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TOOL ENGINEERING (THEORY)

General Course Information
Course Code: PEC-MEA53-T Course Avesiment Methods (Internal: M externsl;
Ciomrse Catepory: Professionn] Elective Courge ) Twn miber tests oeoch of 20 marks Cluss
Cotzse Credits: 3.0 Perfommance measured through percemoge of lectiares
Cemitaet Hoors: 3 bows/week (L 3 T: () atiended {4 minks | Assignment and guid (6 merkal, ond
| hiloge - Livtires end semesiier exnmination of 10 marks
Exgminsiion Durntion: ¥ bowrs For the end semester examintion, iine questions o8 Wb
be-nei by the eoaminer, Questlon member ong will be
compilliory and based 'on, the enilre syllabus. [t will
coftain seven shor uniwers type questions Hest al the
eight guestions is o be given by setfing two questions
from: ewch of the four units of the syllabus. A candldue
b Fedqisted e aliemps any ofher far questions sclecting
o froen cach of the remaining four unita, All questions
curry ciusl miurkn.
Course Duicomes
i Sr. N Coworse Dolcome RET
i _ Level
| Lol | Snedents will be able fo define the different manufacturing devices viz vardous cuting and L1
g2png tools and their materials, work holding devices, jigs ond focures, and dies
[ OO | Seudents will be able w0 describe different mamufacturing devices akong with their principles, 13
i 13 Shadents will be able 10 solve different kind of peoblesms reluted 1o selection of imanihctting Bk
devicet,
(] Students will be shie to compare different marulacturing deviees effcctively, L4
AL Stadents will be able 0 select and design appropriste manufacturing device requited w L3
manufaciure 3 particular compirnent. k
Course Confents
LNTT-1
Cutting Tosl Materials: Desirable Properties of Cutting Tool Materials, Differen Types of Cutting Tool Matyrinls,
Cutting-Toud Reconditioning

Design of Coutting Toob: Basic Mechanics and Geometry of Chip Formation, General Considerations for Metal
Cutting. Design of Single Point Cutting Tools, Desipn of Milling Cutters, Degign of Drills

UNIT-01
Gages: Definition of gage, Types of Guges, Gage Tolerances, Material for Ciages
Wark Holding Devices: Location: Principles, Meshods and Devices, Clamping: Principles, Méthods and Dievices

UNTT-111
Drill Jigs: Dfinition and Types of Drill Jigs, General Considerations in the Design of Dill Sigs, Drill Bushings
Fiztuwres: Fixtures ond Economics, Types of Fixtures

UNIT-1V

Bending, Forming and Druwing Dies: Bending Dies, Forming Dics, Mawing Operations, Vartahles that Alfect Metal
Flow éuring Drawing

Tuol Design for Numerically Controlled Mackine Teols: Fixture Diesign for Mumerically Controlied Machine Tools,
Cutting Tools for Numerical Control, Tool-Holding Methods for Numerical Control,

S —— \g}/ﬁ}w v \f\ W
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Text and Reference Books
I Mehia, N. K., “Metal Cutting and Design of Coting Tools, Jigs & Fistures™ , MeGraw Hill Education (India)
Private Limited
L Cyril Donaldson, George H LeCain, Goold VAT, JoyjesiChose , “Tool Design”™, Tata-McGraw Hill
3. leff Loantrip, John 0. Nee, David Alkire Smith. “Fundamemals of Tool Detign™, Bociety of MManufacturing
4 Jones EJH., Town HL.C., “Praduction Engincering: Jig and Taol Design™, Bumerworth and Co (Pubdlishers) Lid

Course Articulation Matrix (CO to PO/PSO Mapping)

P01 PO | PO3 | POS | POS | PO6 | POT | POS | POS | POID | POI | POI2 | PSOT | PSGT | PSOD
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MODERN MACHINING PROCESSES (THEORY)

General Course Information

Course Code: PEC-ME454-T Course Assessment Methods [internak 30; externul:
Course Cabegory! Prafessionnl Elective Cowrse Ty Two minor st each of 20 morks, Class
Course Crediia: 3.0 Performance ‘messured through perosntige of lociunes
Contact Howurs: 3 howrsfweek (L3 T: 0 atterded (4 marks) Assignement and quiz (6 muorks), und
Muode: Leciures end semester examination of 70 marks,

Esnmination Duraiion: 3 hours For the end semester examination, nine guestions are 1o

be s21 by the cxaminer, CQuesthon number one will be
compulstry mnd based on the entire ayilubus, v will
cantuin scven short mswers type questhend. Reat of the
cight questions is o be given by seliing bwo quesiion
{raen each of the Tour units of the syilabus: A candidate |
is required to wiempl ony other four dquestion selecting
ane from each of the remaining four wnits. Al quesbions

CWTy equal morks.

Course Chatenmes

sr. Mo, Course Dulcome RET

COl | Stdents will be able io define the basic principics, construction and working of modem | L1
minchining methods,
002 | Swdents will be able to explain the opplicatiors, sdvamages, and limitstions of new 2

minchining miethads,
C03 | Students will be sble to diffesentioie various non-traditinnal machining processes. L3
o4 Studdents will be phie io delved the corfect pin-conventionnl matenal removal process L4
Course Conlents

LUNIT-1
Unconventionl Machining Process: Charncteristies of Modem Mochining Processes, Basic Principles of New
Machiming Methods, Advantages ond Limbtstions of Non-tradetionn! Machining Processes

Electrie Tschargs Machining (EDM}: Opernting Principles of Spurk Ereabon, Consiruction details and componeris
of Spark Evosion Machines (Schematic Diagrams), Applications, Advaninges, and Limitntions of EDM process

UNIT-11
Electro-Chensical Machining (ECMY; Principle of ECM- process, ECW process Details: with Chemical Resotions
{ Schemntic Diagrum), Advontages, Disadvantapes and Application of ECM process.

Eleciron Beam Muchining (EBM): Description of EBM process (Schematic Dingrama), Applications and Limitations
of Electron Bepm Machining, Elecinin Beam Welding {EEI"I{]. an] Laser beam Welding (LEW

LSNIT-I0
Ultrnsoaic Mackining (USM}): Basle Princlple of the LISM, Essentinl components of USM, Performunce Purameters
af USAL Applications, Advamaspges nnd Limiiathons of LISK.

Abraaive Jei Machining {AJM): Festures of AJM {Schematic Diagramy), Proctseal Applications of AIM, Advantages
wd Dssdvantapes of AJM, Water Jei Machining (W 15d{).

UNIT-TV
Chembcal Machining (CHM): Basic Technlques of CHM, Mechanism of CHM, Process Variahles in CHM.
Advamages and Applications of CHML

Comparison of Unconventional Machining Processes: Comparison on Power Consumptien basia, Selection of Non-
irnditionnd Machming process, Effect of Bon-cooventional Moterial remorvil processes on Surfisce Inicgrity.

I.Tudullldl&“.ﬁ_hu.slfifhhnw.ﬂ.inljm%_w f‘} \ﬂ\ W
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Teat anid Heference Boaks

i, Unconventsonal Machining Process — hM_Adrhan, Atlantic

hodern Machining Processes — P.C.Pandey, H.5.5han, Totn MeGrow Hill

hachining Sclence- Gihinsh snd Malik, Affilinted Easi-West Press

4 Mon Traditional Manufacturing Processes- Benedict G.F, Maree] Diebkeer
Advanced Methods of Mochiming- Mo Ceongh 1A, Chapeman arwd Flall

B
L

Course Articulation Matrix (CO to PO/PSO Mapping)
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INTRODUCTION TO TRIBOLOGY (THEORY)

General Course [nformation

Cemrse Code PEC-ME4S3-1 Course Assessment Methods [mternal: 30; external: |
Congrie Category: Profesional Elective Colarse Ty Two minor iests esch of 20 maris, Class |
Comrne Creadins: 3.0 Performance meamwed through percentage of |echmes 1
Lomta Femrs: F hours'week (L35 T ) piteneled (4 marks) Assignment ond quiz (f marks), and
Miafic Lectares enid semesser examimmation of T marks,

Examration Durition: 3 bours Yor the end semester examimation, ning questins are

[ be pel by the examiner, Question mimber: one will be
compalsory ond based on the emtire wellobus, 18 -will
contain seven short answers 1y'pe questions. Rest of the
cight questinns is 1o be given by setting twn gquestions
from ench of ihe foor writs of the seltabus. A casdidaie
i required fo ollempl any other four questions selecting
ane from eoch of the remainreg four unite. AN questhins
ey egaal marks

Cowrse Duteomes

&r. Na, Coorse Dulvome RET
Level _
i Stslents will s phle 0 understand the terdiscipliniry  subject “Tribology' and g LI
technolngical sipgnificance
Cio2 Stisdents whl be able in examine the genesis of friction b wenr L2
Lo Mudents will ‘be able o leamn mbout the principles of lubricaton, lubrhcaton regimes, L3

hytdrodynamic lubrication and ydrostwtic lubrication.
£ Studems will be able 1o annlyves real life problem in ttbalogy L4

Course Conlents

INIT-1
Introduction: Hisioey of Tobology, Inireduction @ Frcton, Wesr and Lubriceton, Charoctenisiic festures of
iribalogical svsiems, Surface inpography, ervironmental and Ecomomie aspecia of iribology

UNIT-1
Friction: Causes of friction. Adhesion theory, Abrasive theary, Junction growth theory, Laws of mlling friction
Modefing of friction. Wenr: Wear nechnonizms, Adbsciive ‘wear, Abrashve wenr, Comosive wir, Fretting wesr, Madellng
ol wenr:

LNIT-10
Physical Properties of Lubricants: Introduciion, O viscosity, Vischsity temperature relationilidp, Vicosiy index,
Viscosity pressure relationship, Viscosity-shear mie. relathonship, Viscosity mesnrements, Viscoairy of mixtares, 05
viscosity - classificimion, Lobricani dendity and specific. grovity, Thermnl properties. of fubricamis, Tempersiure
charscterioies of lubricants; Other Jubricants charscteristics, Optical proparties of lubsipams, Additive compatibiliny
andd sotubiliny, Lubricant impiritbes und copdaminants, Solubility of gases inoils

Lobricants and Their Compesition: Infroduction, Mineral oils, Synthetic olls, Emulsions and squeous Tabricants,
Lrewses, | wbricent adrdifives

UNIT-1V
Fluid Film Lubricetion: Regimes of fluld film lubtication, Hydrodynamic Lubrication; Introduction, Generalized
Reyooids equation, Converging-diverging wedges. Journal bearings, Thermal effects in bearings, Limits of
brydrodynamic hubrication, Hydrodynamic hebrication with non-Newtoninn fluids, Revnokls equation for squeeze filma,
Poros bearings Hydrosiatic Lubfication; Basie concepts, Acrostatic bearings. Hybrid bearings, Stabikity of journal
bearngs, ;

& |
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Tenn snd Reference Boolsy

|, Conmer, 1), and Boyd, 3., “Smndord Hondbook of Librication Engingering”, McGraw Hill {1968)

? Khemsari, M. M. snd Booset, E R, “Applied Tribolegy: Bearing Design and Lubrication”, Ind Ed, Wiley (2008)
Nusdish, L L and Coviteh, M. 1., “Modeling and Analytical Methods inTribology™, Chapman and Hal/CRC (2010)

i Bimsshan, B, “Principles and Applications of Tribalogy™, Ind E4, Wiley (2013}

i Spschowink, (W, und Batchelor, A W, "Engineering Tribology”, 4* Ed,Butterworth-Heinemann {2011)

& Wyang B "Teibology: Engineering Apphications”, WY Rescoreh Presa (2015)
Horwsl 1 “Fundumentals of Engineering Tribolgy with Applications™, Cambridge University Prods 2016)

Course Articulation Matrix (CO to PO/PS0 Mapping)
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General Course Information

[ Course Code: PEC-ME4S6-T Coorse Assessment Methods (intermal: 30; external:
| Coursc Calepory: Professionnl Elective Course 70) Two minor fesis cach of 20 marks. Class
Course Creditg: 3.0 Performance mensired through percentage of leciurcs
Conao Howrs: 3 hourptweeek (L 3; T1 0) sitended (4 morks) Asignment and gquiz (6 marks), end
Mode: Lechoes el sermester expminution of 70 marks,
Exsmination Druration: 3 lourd Eor the end semegicr examination, nine guestions wre 10

be set by the examiner. Cuestion number one will be
compulsory ond based op the entire gyllobus. B will
| cuniain seven ahor answers type questions. Rest of the

cight questions is 1o be given by setting two questions
from ench of the four units of the syllabus. A candidats
is resquired (o atismpl @y other four questions schecting
| one from each of the remaining four units. All questions

curry egizl marks.

Cogrse Dutcomes
Sr. Na Course Dutcome RET
Lavel
o Srodents will be able W deseribe constnaction, working and iooling systems in Compuolcr L1

Mumeric Conmol {CNC) machines. =
00 | Smdents will be abie 0 demonstrste the working of CNC machines through the Manual part | L2
programming and Automatically Programmed Tool (APT) language fire
T03 | Students will be abic o distinguish between the different festares of CNC Tuming Center [ 13
and CNC Machining Center. -
Cid Seudenan will be able to nelect the different CNC process as per the mnchining process. L4

s I?'-r.ua.'nmu"rl!buahl:indmhp{:h'{:pnmwmupum:ﬁumﬂm-hmmmuhm LS
and iouling GTangEmEnts.
Coarse Contents

USIT-1
Compster Numeriesl Control (CNC) Technology: Numerical Cootrol (NC), Historical Develupment of CNC
Machemes M Coonfinute Systema, MC Modes, Advaniages and Limitations of CHC Machine Toals
% Hardware Structure of CNC Machine tools, Drives used in CNC machines, Actustion Systems of CNC Mochines
Taols, Feofack Devicss uwsed In CHC Machine

UNIT-11
ONC Programming Fusdamentals: Part Programming Steps, Axes Tdentification in CNC Turning and Machining
Ce=mres, Mbsrbure Fero and Home Position, 150 Standards fior Coding.
Mamasl Pt Programeming: Preparatory Functions, Miscellansous Functions, Ahsalule ard Incremental Programming,

Tonl Lesgrh Compensution.

UNIT-IN
Turwiag Centre Programming: Mation Commands, Tool Nase Radhus Compensation, Cut Planning, Thread Cotting.
F=t Propes Wemencals

Machining Crnire Pregramming: Canned Cycles, Cutter Radius Compersation, Pant Program Mumericals,

UNFT-TV
Camputer Aided Part Programming : AT Language, Geometry Statemenis, Motion Statzments, Post Processor
Sosemcnin Awwiliory Statements, Part Program Mumericals.

CNC Tosling: Cuning Tool Material and Characteristics, Turning Tool Geometry, Tooling System For Turning, and
hliling Tool Proscning, Automatic Tool Changers, Work Holding

i i o o I ~
P )- y\a\ '
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Tent and Reference Books

fon 5, Swenerson, Kelly Curran, “Compuber Mumericsl Conirol; Opemtion and  Programming”, Premtice Hall

Sl efiitdony 2007,

hlanison Mike, "CNC Programming: Principles & Applications”™, Cenpgage learming, 17 edition 2013
Flirparrick, "Machining und CMC Technalagy™, MeCirps-Hill Higher Edvcsiton, 7 edition 2013
4 Michsel 1, Peterson, "CHC Programming;: Basics & Tiutorial Texibook”, Crestz Space Indepenidert. Publishing

Fistlorm, | edition 200%,

5 Peter Smad, "CNC Tips and Techniquea: A Reader for Programmess™, Indusirind Press fne. 1% edithen 3013

Course Articalation Matrix (CO 10 PO/PSO Mapping)
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REVERSE ENGINEERING (THEORY)

Genernl Course Information

Comree Code: PFEC-MEAST-T Course Assessmenl Methods {imiernal: 30; exiernal:
Course Category: Professional Elective Course Ty Twe minor dests eoch of 20 marks, Clasa
Coomrse Credins: 3.0 Performance measuwed through pereermage of lechurss
Cositect Hoar: J howre'week (12 32 T: 00 witended (4 marks) Assignmer snd gquls 056 muarks), bd
Slode= |eciures end semester eanmimation uf 70 nuirks

Examination Durmbon; 3 hours For the end semerler exnminotion, mine quesstions ane 1o

be et by ihe exmmines, Quiestion pumber ome will be
compulsory ond bazed on the entire syllsbus, §r wall
comtmin seven shon snmwens iype questiona. Reat of the
ajli gquestions s e be given by sctting twe qeestiong
from esch of the four unite of the wyliobus. A candidase
ik requared b ativmph sy ether e guestions selecing
ing frism each ol the remsaining four units, Al guestions

carry cgual masks,
Course Chafcomes
Sr. No, Course Cutcame RBT
Lievel
L0 | Sukdenin. will be abie 1w desenbe phases of reverse engineering for geomeric model L1
develnpment.
CO2 | Shdents will be able tn understand methidologios and | techniguees wsed for reverse L3
| endinesTing
; ool | Students will be sble 10 select & reverse enginesring svsiem Ia
| T | Shudents will beonble 1o discuss cxse wmudies for undertanding redationship bevween reverse L4
| | engineering and rapid prototyping

Courze Conlents

UNIT=1
Inirsduction: Fevenie enginecring lundameninb=-The pepéric process-Three phases of reverse engineering-Phase 1
Sz Phase 11 Point processing, Phose L Geomeirlc mode] development

UNIT-I
Methodolagies and techniques of Reverse Engineering: Computer aided reverse engineering, Compuder vlalim and
reverss engnineenng, Struchisred light range imaging, Scanmer pipeline

LNTT=111
Rrverss engineering hardware ond software: Introduction, Reverse engincering hardware, Reverse engineering
software, Sekection of o reveme engineoring sydtem, Cose shidies with implementntion

UNIT-IV

Intreduction to rapid prototyping: Meed & Devclopment of RP systems, RP process chain, Impact of Raphd
profstypang el Fooling on Product Development, Bepefits, Digitnl prowiyping. Virunl prolobping Applcatlons,
Relsionihip betwesn revense engineering and rupid prototyping, Case sudies with implementation,

| PR SN V\g >
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Text and Reference Books

K. Do ond’ K. Wood, Prodoct Design: Technigues in Béverse Engineering and New Prochict Developmend, 1
edition, Premtice Hall, 2001, ISBN-13: 9780130212719,
¥, Raja and K. Fermandes, Reverss Enginesring: An Industria] Perspective, Springer- Verbng, 2008 [5HN: 978-1-
R4628-K55-5
K. A Ingle, Reverst Engineering. Mclirmi=-Hill, 1994, TSEM-13: STR-NT03 16515

-
-

]

¥
|

A

4, L Wills and P, Mewcomb, Reverse Engincening, 18 edition, Springer-Verisg 155 I5HN-13; WTH-14T3THRI80

800K, Uhon K, F. Lmn; mmd L. 5 Lim, Rapid Petetypeng. #frnciples asd Applications, Sth edilso Woarkd

Scientific, 2000, 15BM: 97898127 7-B¥ 7.0
Course Articulation Matrix (CO to PO/PSO Mapping)
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FRODUCT DESIGN AND DEVELOFMENT (THEORY)

General Course Information
Ciurse Code: PEC-RIEA EH-? | Cuourse Assessmeni Methuds {imternal: M eviermeh T} |
Course Category! Profeszionad Elective Cuarse Twao minoe tests each of 20 marks  Claas Perlurmance
Counie Credbis: 3.0 mezsured throwgh perceringe of |octures armembed (4 morks)
Contact Hourst 3 howrsfwoek (12 3 T10) Astigmmenl and  goiz (6 marks), and end  semesier
Mode: Lectures exnrnirntion of 70 morks For the end semester examination,
Examintion Thiraticn: 3 loues nine questions are 0 be st by the eximiner. Question

mamber one ‘il be conpuilsory and baded on the entire
wyllabun. Tt will coninin seven short answers fype questions.
Pesi of the eipght questions is 1o be jfven by sefting mwi
guestiond from cach of the four units of the svlipbus, A
carefidate s required o stiempl s other four guestions
aeleciing one from cuch of the remaimwing four wneis. Al
questions camy equal marks

Course Oulcomes

Sr. Mo Course Duiceme HET
Level
LA Sudents will be able b deseribe design process, deilgn models, design phases; desipn Ll
siridegies, desdgn planning and deden speeificatlons,
L Stuglents will be able o understand the concept of design for "X, particularly design for Ll
maniifheturing processes, design for agsthebics, design for ergonomics, design for asscmbly,
design for economica and design for environmenl.

L3 Students will be able 1o demonsirsie industrial design concepis, &
(84| Snadents will be sble 1o mske use of different tsols fiur product desipn L4

Course Conlents

UMNIT-1

Product Design Philogaphy: Design process, design madels, design phnses, product deshipn stratégles, product deslgn
planning and specification, oced analysis, concepd generation, concept selection, concept feting, Modern produact
development process, lonovative thinking, Mocphelogy of deslgn,

UNIT-I1
Design considerations: Ceneral comsiderntions in design for casting, forging. mochining, powder metallurgy wnd
welding, Deskgn considerutions for assembly,

Sareriah wlecbon processng wnd Detew, Shamrel Sdeoton Proces, Eoomomies, U N s Yalovmanes, MHosined
propesty Index, Value Anokysis

UNIT-101

Diesign for aesihedies and ergonomivs: Himan Factoss in Deslpn, Acsthetes considerations in design-Baosle rypes of
privduct forms; designing for nppeurenee, shape, festures, matcrinls and finishes, Ergonomic considerntions in degign
display and comrols, workspoce deslgn, hand tool desipn, leman engbneering considerstions-Relntion betvwesn man,
machine and environmental faciors,

Societal comsideration —~ Contracts, Product linbility, Protecting intellecnunl property, Legal and elhical dommsing,
Cosdes of cihics. Ethical conflicis, Environment responsible desipn-fisure trends in inferaction of énginesring with

SOCIEDY,
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LNIT-TV

Indusirial Design concepts: human factors design, user friendly design, dealgn for serviceability, design fof
environment, prosotvping and testing , cost cvalustion, cotegories of oo, overhend costs, activity e cersbimg
methods of developing cost estimates, manufbciuring cost. value analysis in coating.

Tools for product deskgn: Conourent Engineoring, Rapid prototvping, DrftingModeling soltware LAM Tmer s
Reverse Enginecring,

Text and Heferemee Books

Product design and development, by K.T. Ulrich and 3.D. Eppinger, Tata McCeraw Hill
Product Development, by Chitale & Guopta, Tats MeGraw Hill

The Mechanical Procesa Design, by Dovid Uilman, MoGrowhill Toc

Engineering Design Process, by Yousef Haik, T M MShahin, Cengage Lieirnsng
Product design & process Engincering by Nicbel & deeper, Moliraw hill

Yolie Mensgemen by Heller, Addison Wasley

Valse Enginecring A how 1o Manual 8.5 Iyer, Mew age Infernations] Publishern

Value Engincering : A Systematic Approach by Arihur £, Mudge - Mc GrawHill

Mew Product Development Timjones. Bunerworth Heinmann, Owxford

10, Value Engineering A how to Manual 8. 5. Tyer, Mew age Internationa| Publishers

11, Value Engineering 1 A Systematic Approach by Arthur E. Mudge - Mo GrowHill

12. Assernbly sutomation and product design — by Geoffrey Boothrayd, CRC Taylor & Francis

e I

Course Articulation Matrix (CO to _I.’_'!‘.}H’S-D Mapping)
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MECHANICAL YIBRATIONS (THEORY)

General Course Information

Crourse Code: PEC-ME4O2-T Course  Assessment Methods  (internal; 3
Course Caiegory: Prefessional Core Course pxternal: T0) Two mioor tests cach of 24 marks,
Couiree Credio: 3.0 Clazs Performunce messured through pereemtuge of
Comisst Hours: 3 hoasdweek (L 3; T:00 lectired aitenided (4 marks) Asstgnment and guiz (6
Mode: Lectures ks, and end semester cxamimtion of 70 morks

Examination Duration: 3 kours For the end semester examination, mine guestions are

1o be set by the sxaminer, Chigsbion msmber one will
be compulsory ond hosed on the entire syilabis. I
will donimin seven short wnswers (ype giestuons. Resl
of ihe eight quesiions is to be given by seffing iwo
questions from ench of the four unit of the syliabos
A candidnee Is required fo aticmpl sy other o
questions szlecting ooz from eoch of the remaining

o umits. All quesihons cerry coqual murks |

Course Dutensmes

Sr. Mo, Course Dateome RET
Level
ol Stsdern will be able o undersiand the fundamenials, principie =nd couse of mechanical L1
vibrationd.
Cin Student will be obie 1o undersiend the varknn mothols of solviog viteation problems anil L2
- them to vibration problems.
0 Student will be able to analyse and sobve single, two und multl deetee of fresdom practical L3
yibratinn probleme
COK Student will be able to arolyse and solve free ond forced mechanicn] vibrution probiems. L&
Cos Stodend will be able i gndersinnd and apply Mumedeal blethods b solve mulil DOE L=
vibradicn problems

Course Conlents

UNTT-1

Free and Damped Vibrations : Importance of Sudy of Vikrationa, Classifications of Vibratiom, Free and Foseed,
Undamped and Damped, Linear and Non-linear, Deterministic and Rondom, Harmenic Motion, Vector and Conples
Mumber Representations, Definitions and  Terminolegy, Perodic Functions, Harmmonic Analysis, Fourier Series
Expansion. Single Degree of Freedom symtem, D°Alentherts Principle, Energy Mcthods, Roylcighs Methad,
Application of thess Methods, Dnmped Free Vibrations, Logsrithmic Decrement, Under Dumping, Critical and Chver
Dmping. Coulomb Dumping

LINIT-11

Harmoaieally Excited Yilirations : Forced Dumped Huomonie Yibmtlon of Single Degres of Froedom: Sysiems,
Rutating Unbalance, Rotor Unkalance, Criticul Speeds and Whirling .of Bolsting Shafls Supporibdoton, Yibration
[alstvon, Energy Disaipated by Damping, Equivilent, Visoms Cemping, Strectural Bamping Sharpness of Besonance,
Vibration Messuring Instiramenis.

UNIT-11

Twn Degrees af Freedom Systems: Introduction o Malii-Degree of Fresdom Systems, Normal Mode Vibrations,
Coordinate Coupling. Principal Coordinates, Free Vibrations tn Terma of Initial Conditions, Forced Harmonic
Vibrations, Vibration Absorber, Cenbrifugnl Vibratlon Absorber, Vibeation Damper. Monmul Mode Yibrution of

N, W ﬁ/ i
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Contumiog Syilem: Vibruting String, Longibudinal %ibrotiom of Rod, Torsdonsl Yibrations of Rod, ond Liscral
\ibraihsns of Beain.

UNIT-1V

Muki degrees of Freedom Syatemos and Nomerieal Metheds: Introduction, Influence Coeflicients, Siffness Malnx
Flexibitity: Mairix, Moural Frequencies. and Mormal Modes, Orthogonality’ of Mormal Modes, Dunkerley's Equntion
Wethod of Makris Tiemikon, Thi Holzer Type Problem, Gesred and Branched Syaiems; Béeams

Text and Reference Booaks

I, Mectunical vibrtions: 18, Mehin & A S, Kalley, 5 Clsend,

2, Mechanical vibradons: V5 Singh, Dhbonpai Bod & Co,

3. Theory of Vibrations with Applications W.T, Thiomeon, Prentice Hall of India.

4,  Mechmnical Yibratbon: GK. Grover and 5.P. Nigum. Mem Chand and Sons

5, ‘Theory and Pracoce of Mechanical Vibrations |5, Rao and K Gopta, Wiley Eastern Lid.
4. Mechanici Vibratons 55 Rao, Addizon - Weiely Publishing Company

Codrse Articulation Matrix (CO o PO/FPSO Mapping)
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COMPUTER AIDED DESIGN AND MANUFACTURING (THEORY)

General Coorse Information

Cowrse Code PEC-ME203-T Course  Amsemsment  Methods  [infermal; 3
Course Category: Professional Core Cowrse extermal; 70) Two minoe feits gach of 30 marks,
| Couwrse Credjts; 5.0 Clpns Perfermpnce measured through pereomnpe of
Coniact Hoors: 3 hoursiweek (L 3; T: 0} tectures witepded (4 marks) Assigrment apd quiz- (S
Mode: Lesiures marks), gnd end semesier cxiaminathn of 70 marks
Examination Durathon: 3 hours Fior the end semester examinstion, nine giesiions are

W be set by the examiner. Cuestion number ane will
be compulsory and bosed on the emire syllabus 13
will ponindn seven shior answers Type questions, Res
af the eight guestions 15 o be given by seifing teo
questions from sach of the four wwis of the syilebus,
A candidete |5 required fo atfempl any other four
quiestions sclecting one from esch of the remabnng

Fvur unifs. All questions ey equal morks
Course Dulcomes
Sr. Ma, Cowrss Outcome RET
Livel
(AT Siudend will be able o define the scope and applications of CADYCAM and geometric Li

modeling technigues.
co2 Studen will be able o understand the basic overview of geometric transformations, B

~ curves, surface and solids
i3 Student will be able o use computer pssiated part programming for CHC machines

C04 | Student will be able to generate CHE part programmes

Course Conlents
LNTT-1

lwireduction o CADNCAM: Historical developnsersis, produey life oyvele, CATNCAN systema, soope of CADICAM,
CADVCAM spplications, 30 modeling approsches. typea of geoimeiric modeling, coordingie sysiems, skeiching and
skeich plunes, basic features of 0 CADICAM svatem (eitrusion, revolution, hole; cut, seeep, loft, flist chomfer, rib,
shell, draft, potterns spiral sl belix}, femme bossd modeling, parametric modefing. daium fewinres, peometnc
conairnints, modeling oporations, heterogeneous modeling, modeling strofegies, master model, sysiom modes, model
viewing .

UNIT=11

Tranaformations: Infroduction, imnsformation of peirs and line, 2-D) translation, rotadéon, reflection, scaling,
homogeneous | repreienintion, concaienaied tmmsformation, mapping of peometric models, 3=00 sealing, shearimg
rodntion, reflection and tmnslkation, combined ironsformintions, orthographic, Inometric and perspective projections

Curvess Algebraic and geometric forms, tangents and normal, biending funciions re-parmmelerizaiion, straight lnes,
conicy, cubic Splings, Begier curves and B-Spline nurves
U

Surfeces: Alpebmic and peomeiric forms, wogems and aormal, blending funcoons, re-parametenieaton, sixieen poing
form, four curve form, plane surfsce. ruled surface. surfsce of revolution, tabulsted cylindes, bi-cublc surince, Bezier
sirface, B-5Spling surface, surface munipulation,

Solids: Geometry and iopology, Solid models and repredentation schemes, boundary representation, copstrictive solid
peometry, sweep represeniation, eell decompodition, spetial occupancy erumerntion, solid manipulsion.

NI, & %Ea M\a ¥
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UNIT-IV

CNE Technology: Introduction, nypes of WO systems, NC machine tools, principle of operation of ONC, ndvantages
and leminations of CNC systems, Direct numerical control (DNC) and its application, MCU and other componetts.

Part Programming: Integrating CTAD, MC end CAM, preparing CAD data for NC system, NC part programming,
coordinie svstems, NC progrumming linguages, G & M codes. Part progrum for simple parts, CNC part
programming, axes of CNC machines, computer wided part programming wsing APT, Aumtomatic MC program
gencration from CAD models

Text and Reference Hoaks

Feid, 1, SCADICAMT, MeGraw Hill, 2008,

Urppver pnd Zimmer, “CADR CAM™, Pruntice Hall

Rogers, D. F. and Adams, J. A, “Mathematical Elements for Computer Gruphics™, McGraw Hill

Radhakrishnan, P, and Eothendaraman, C. P, “Compurer Gimphics & Desipn”™, Dhanpal RBui Publication™, Ind

sifition, 2004,

§, Krishnamoorathy, C. 5. amt Raojeev, ). 5., “Computer Aided Design (Software and Analysis Toola)™, Narosa
Publicatlon Howse, 2nd edidion, 2005

6, Kundre T. K. Roo PO, and Tivard M. K, "Mumerbeal Control and Computer” Alded Mamifacturing”, Moliraw
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COMPUTER AIDED DESIGN AND MANUFACTURING (LAB)

General Course Information

Cowag Code: PCC-ME403-F Course Asseisment Methods (internak 3 external: 70): |
{Coumrse Ctegory! Professional Core Colirse Inierral practical cvahiation is- 10 be done by the course
Courss Crodite: 1.0 coordinator. The end semester practical exambnation will be
hiode: PPractical gondicted joimty by external and inlermml exnmisicrs

! Coaitact Miours: 02 olirs per week

Course Datcomes

&, Mo, = Course Dholeome | RET
Level
Tl | Stodenis will be able 10 drow pont drawings and tree-dimensional models using CAL L1
| lechnlgues. -
oo Students will be uhle v penerale part programs. for industrial components uing CAM L2
techmigues
i3 Sendents will be able to demonirme working of CHC machines L3
C0H Saubents will be ahleg i exwming the induiirial driwings and manufsctured parts 4
[ C0F | Swdanis will be able o create & product from conceplunlization to renlity. L5 |
Lab Contents
I, Toprepere part drawing on CAL sofiwares { Auotcad, Draflsight et )
3 To perform parametric modeliing on CAD wltwares {CrenSolid Warka Catin/Tnweirtar el ),
i Tounderstand CHC codes und their syntax in respect of TNC Tuning Center, CNC Machining Conter, snd CNC

Wire Cut EDH.

To perfmn companent identlficalion and work sefting of CNC Turning Cenber

I'o petform component identlfication and work setiing af CNC Machming Center,

' perform component identiflcution and work settig of CNC Wire Cut EDM.

To prepare part program for CNC Tuming center using CAM saltwess (Cnm Concept, Fusion 3, Master Cam
¢16.)

T prepare part program for CNC Machining center asing CAM saftware (L-am Concept, Fusion 360, Master Cam
L

To prepare part program for CNC Wire Cut EDM using CAM softwase (Elcam e1c.)

T maching an industrial part using CNC Turming Center

To machine an lndustrinl port ustng CHC Machining Center.

T mnchine an industrind pas wabng CNC Wire ot EDM

NOTE: The litf [s Indicative The teacher con alter/add more aumber of experiments o per the reguirement

Course Articulation Matrix (CO to PO/PSO Mapping)
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MAJOR PROJECT

Genernl Course Information
Course Code: FH[II-F\-‘EI*U:'I'E'_ Courre Assesament Methods (interasl: 3 extormal
Course Cntegory: Projoct work, Serninar und Imermship | 70k Inernal practicel evaluation is o be done by S
i Endissry cowtse  coprdinator, The end  somester pracicsl
Course Crodita: 3.4 examinntlon will be cenducted jointly by oxlermd =l
hlode: Procuical imsernnl exmminers.

Contast Histies: 10 hours per-week

Course Dhalcomes
Sr. N, Course {heivame REBT

Level
i Rhudents will be wbie 1o relnte 1he theorencal studies that they learned in the precedimg L1

semeslers with practical concepis
Cnl Srisdends will be able to recognise their skill for the solution of [dentified problem ad io 2
develop o protodvpe mechanicad system
€01 | Smdents will be able 10 apply the analytical and design procedures to symbesize 8 working L3
protntype of & functional mechanical sy stem.
Ok Students will be sble to examine the conditiom faced by un engineer starting from the L4
developiment ! modification of on exigting functional mechianical sysiem.
Cos Siudents will be ahle 1o appraise the pecessity of project management, fesmwork, lime L3
manapement, system ntegrution skills and other reloted human factors imvolved i the design
and development eyele of oh enginearing sysiem _

Course Content

Project involving design/ fabrication;/ testing computer simulation/ rase studles ete. which 15 commenced &0
Viith Semester, will be completed in VIlith Semester. The student will be required to demanstrate his
ideas design/development in front of the committes constbute of @ projec pnotinuter, project gulde -and
senior teachers of the department.

The student will be required to submit three copies of his/her profect report to the office of the concermed
department for recard (one copy each for the depet. Office, Project guide and University /College lbrary).

Coorse Articulation Matrix (CO 1o PO/PS0 Mapping)
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SEMINAR

Gzeneral Course Information

[ Coune Code: PROFMEAGH-P
Corarse Calegory: Project worke, Seminor and Iniemship
i bratluseiy
Conree [ rediia: 1.0
Misde: Practical
| Contact Hours: 02 ours per wiek

l

Course Aszessment Methods [(internal; 3; evternal:
TO%: Intermal prectical evaluntion s o be dome by the
course coondinater, The end semester praciicad
cxpmrimaton Wil be conducted jomntly by cxiornal amd
Iternal exsmbners.

Coorse Duleomes

Sr. Mo Coorse Duicame HET
Level |
CoH Swdents, will be oble to Jenm recent trends pod technologies in the field of Mechanicul B

Engineeri

C02 | Studests will be able to recognizing problems after doang research lilerslure survey using | 12

'r.:I:I'IEII.I.I' [CHOUrces

......

mprchend amd conclude seleciine tmpic in the ficdd L3

— 1:-[ Mﬁ:hnml..n_'l Engineering
LiH Soudemiz will be able o develop skills in presentation end discussion of reagarfeh tophcs in o ¥
public jomm
Course Conient

The students gre required to give power paint presentation on the topic related to current research area in the
field o Mechanical Enginesring. The students are also required to submit 4 detailed report on the topic of
seminar, The presentation should be held in the class room ! seminar hall in presence of the course conrdinator,

Course Articulation Matrix (CO 1o ] Fﬂ-"l‘"iﬂ Mapping)
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Professional Elective -1V

Cowrse Code | Course Neme | T F Credits

| FEC-MEASS-T Raobotics 3 - - LR
PEC-ME4&0-T hechatrissics 3 . 1k
PEC-ME4S1-T | Aisioenatic Conbral i - 3.0¥
PEC-BE4RI-T Flexible Merufaciurmg Sysicens 3 .4}
FI_L'—_‘-'EEJT Faoped Protatyping k! = '-_'

(>
/}—OL ‘ I -
B Tech fhech, Emgg, €U0 SAT Syfiaban woe & 18 2oy baich _,/f .? 7\ w
R




ROBOTICS (THEORY)
General Course Information
Course Code; PEC-MEASS-T Course Asseasmeni Methods (internal: 30 everinl: 70 |
Course Calcgory!: Profesakonal Elective Coume Two minor tests ench of 20 marks, Clos Performuonce |
Cowrse Credita: 3.0 measmed through percemage of lectres puended (4 markal
Comnet Hours: ¥ hours'week (L= 3; T: 0] Assignment and quiz (6 marks), snd end  sesnestes
Made: Lectures examinutbon of 70 marke For the end scmeser exnminsion,
Examination Craratian: 3 hours nine questions are to be set by the cxaminer. Question

pumber one will be compulsory @nd based on the entire
syilabas. It will coninin seven shon answers type questions
Reat of the elght questions |s o be given by sening two
questines from each of the four uniis of the syllabui, A
candisdnte is reguired o anempt any ether four questions
scleciing one from eoch of the rempining four undis. All
fuestizns enmy eqial morks

Course Outeomes

Sr. Mo, Courss Dulcome RET
Level
ol Sudents will be able 1o learn sisndard ierminologies, appllaations, design specification. and L1
mechanical design mspects. both kinematics, Trajeciory planning, work cell conmrol and
iynamics of industrial robotic monipulsiors,
co2 Snudenls will be able 1o undersinmd ihe pobof kinemaotics and tmjectory planntig La
Ci Studems will be able o upply the concepts of robatic workspace snalysis for design of L3
robotic manipulsor for required work cell applicatinns
C04 | Students whll be able 1o develop the algorithms for design of robotic work cell comroller pnd L4

i3 programmibng for given scrial mbotic monipulsor

Course Content

UMNIT-1
Robatic Manipulation: Automation snd Robots; Robol Classificution — Drive Technologles, Work-Envelope
GGeometries, Motion Comtrod Methods, Applications; Robot Specifications — No. of Axes, Capacity and Speed, Reach

urwd Stroke. Tool Orientation, Repentability, Precision, Accurscy, Operating Environment, An Exomple; Rhina X-3

Direct Kinematics:: The Arm Equation Homogenous Co-orifinates — Frames, Transitions and Hotaions, Composite
Homogenom Trumsformations; Screw Tronsformations; Link Co-ordinmses;  The Arm Eguation; A Five-Axia
Articulated Roboi; A Four=Axis SCARA Robod; A Six-Axk Anbculsied Robot; Problems.

LNIT-11

Inverse Kinematies: Solving the Arm Equation: The Inverse Kinematics Problem; General Properties of Solutions,
Tool Copfigursiion; Inverse Kinemptics of & Five-Axis Ardcolnted Fobot, Four-Axim SCARA Hobol, Six-Axis
Articulmed Robot end Three-Axls Planer Anticulnged Robot; A Robatic Wark Cell; Problema

Waork Space Aunalysis and Trajectory Planning: Work Space Analysis; Work Envelope of o Five-Axis Articalated
Robot; Work Envelope of o Four Axis SCARA Robot; Work Spoce Fixnures; The Fick snd Ploge Operabion;
Continuois Path Motion; Interpolated Motion; Stroight Line Motion: Problems,

UNIT-IM

Differential Motion and Statics: The Tool Configuration Jacobinn Matrix; Joint — Space Singubaritics; Generalised
lerverses; Resolved — Motion Rate Control; i > f; Rate Control of Redundant Reboota tn > 6, Rate Control using (1)
~ Inverses; The Munipulutor Jecobinn; Indeced Joint Torques and Forces; Problema.

it Jois 99’65';*‘\_ v
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Manipulator Dynamics; Lagronge’s Equaotion; Kinglic & Polenial Energy; Gemeralised Foree) Lagranpe — Euler
Dhnamic Model; Eymamic Models of 2 Two-Axis Plancr Apculsted Bobot and A Theee-Axis SCARA Robot; Dhrect
& Inverse Dynambes; Recursive Newton - Euler Formulation; Dynamle Model ol s One-Axis Robot, Problems,

LINTT-TV

Robet Camtrol: The Control Problems; State Equations; Constant Solutions; Lnear Feedbock Sysems, Single-Axin
PID Contrel; PD-Gravity Control; Computed =Torque Control; Yarshle-siroctore Controly Impedanes - Control
Prabilema.

Methods of Rebot Programming: Robot programming methods, introduction v basie robot progrimming langunges
ol various on=line and off-ling robot projgramming methods.

Teat andd Reforence Booka

1

Z

Fundumental of Robotic { Annlysls &Control) by Robert 1, Schilling. Pubiished by PHE, Pyl Lid., New Delhi
Iniredlaction i Robotics (Mechamics & Condrol) By Jobn §. Crslg, Published by Addition Wesley (Intl, Studeni
LEditmn

Anatysical Robotics & Mechafronics by Wolfrem Siadier, Pubbished by Me-Gieaw Hill, Ine., New Delhi

Indluaserinl Robobics - Technology, Programming & Applicodons byMikell P, Grover, Weiss, Mogel pnd Oirdef
Pubdished by Me-Grow Hill Intermational Edition,

A Risbol Engg. Test Book = Mohsen Shahinpoor, Harper & Low, Publishing Bew York.

Robatlc Engineering — An Integrited Approach: Richard DU Klafler, Thomod A Chmielewskd anid Michael Negin
FHI 1989,

Foundaiions of Robotics Amalysis and Control = Toaneo ¥ aahikaws 81T Press 190, Indian Bepring 15998
Roboiy pnd Control - RE Minal and 11 Magrath - Tata MoGraa HEL 2003

Course Articulation Matrix (CO to PO/PSO Mapping)
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MECHATRONICS (THEORY)
General Course Information

Cuurse Code: PEC-MEAGU-T Courve Assesement Methods (imtermal; M evternal; 0} |
Cowrse Catepory; Profeislonal Elective Cowrss Twe minor fests cach of 20 marks, Class Ferformmnce
Coerse Credita 340 messured through pereeminge of leehirss uttended (4 msirkee )
Coetaol Hours: 3 howrsweck (123, TE0) Apalgricnend aind qing (6 marks), bnd cond | sEimesier
Musde: Lectres examnination of T musks.

Examination Duration: 3 hours For the end semiester examinotion, nine questions ane 1o be

set by the exmminer, Cuesthon number ome will be
compulsony und bised on the entire sy liobu. 11 will contain
geven shor answers fype questions. Rest of the eight
guestions 18 to be given by setting two quesiions from cach
of the four units of the syllsbus. A candidnie i regaired 1o
stiempt any other four questions selecting one from each o
the rematning four it All questions carmy equid marks. |

Course Duleomes

Sr. Moo Coairse Duleammie RET

[&5]] Eudents will be shle o consiruct the block disgrmm of any phisical Mechsironics device El

used in duy-bo=day life =
Co Trisdents will be mhle 1o coleulate the outpul to input relation of sny piysical modet in the i3

fare of o trancfer funcilon

03 Stoderts will be able 1o cvalunte the performance of any physical sysem in terms of il | L3
performuance parmmolers

o4 Smudentz will be able o develop the mathemutical model of any physical model from any |4
enginsering domnin

CD3 Students will be able to recognize the key fentures of different fype ol contrellers pnd develop LS
i n sabinble controller o ubixin the desired performance from the sysiem,

Course Content

UNIT-4
Introduction and Basiea: Mechatronics, Mensrement Systmn with its constituent sloments: Open and Closed Loop
Systems; Sequential Controllers: Micre-processar Rused Controllers; The Mechatronics Approach

Hardware of Menssnrement Systema: A review of Displacement, Pogition Velocity. Maotion, Force, Flukd Presre,
Liguaid Fiow, Liguid Level, Temperature, Light Sensors | nlongwith Performance Terminalogy: Selection of Sersor,
Ingut Dhats by Switches; Signad Conditioning, Rric! feview of Operatinnal Amplifier; Protection; Fltering, Wheat
Siome Bridge: Dighnl Signals; Multiplexers; Duta Acqusition; Digital Sigaal Processing; Pulse Modulation; [hiits
Proseitation Systems — Displays; Deta Prescmation Elements; Magnetic Recording, Dt Acquisition Syslerni;
Testing & Calibration; Problenis.

LINIT-11
Pnesmatic, Hydraule, Mechanical ond Electrical Actuathon Systems:  Prcumatic and Hydmulle Systema;
Directionsl Contrel Valves; Valve Symbols; Pressure Control Walves; Cylinder Sequencings Process Conmrol Valves
Rotwry Actusscers; Mechanical Systems — Types of Motion, Kinematic Chains, Cams, Gear Traing, Ratchel & Fuwl,
Bels & Chain Drives, Bearings, Mechanica! Aspect of Mator Selection; Electrical Systems; Mechanical & Solid State
Swiicher: Soleroidy, DUC, & A.C. Motors; Stepper Metors; Problemas.

System Modeling snd Performance: Engg Systemy; Rottional - Tramstationsl Systems; Flectro-mechunicnl
Sysems. Hydraulle — Mechanical Systems; A review of modeling of First and Sccond Order Systems and

B Tech Mbech E=gg. L LLULSAT Syfabu woel "H“““W {f L [:..ih— "
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Performunce Messures: Tranafer Functions fior first order Svidem, Second Ovder Sysiem, Systems in series & Sysiems
with Feedback Luops; Frequency Response of First Order nd Second Order Systems; Bode Plots:  Performance
Specilications: Stability; Problems

UNIT-T1
Chosed Loop Controllers: Continuous and Discrete Processes ~ Lag, Steady State Error; Control Modes, Two- step
Mode: Proportional Mode — Electronic Proportionnl Comtrollers: Derivative Control — Proportional plus Derivilive
Control; Imiegral Contrel = Proportional plus Lsegral Conarpl; Pl Contrulier — Operngional Ampliller PILY Circuis;
Digital Controliers — Implementing Comtrol Modes; Control System Performance; Controller Tuning - Provess
Reaetion Methid & Uiimate Cvcle Method; Viedocity Control; Adaptative Control; Problems.

Digital Logic and Programmable Logic Controllers: A Review nf Number Sysiems & Logic Gates, szl ean
Algebrn: Kandugh Mopy; Sequential Logie: Basic Smuctre of  Programmable Logic Contridiers; Inpist’ Outpist
Processing Progrmming:  Timers, Intermal Relmys and Countees; Master & Jump Controbs;, Data Handling: Anulogue
Inpruat/ Chutpns: Seloction ol s PLE; Problems.

UNIT-TV
Microprocessars and Input/Outpui Systema:  Control; Microcomputer Structure; Micono- controdbers; Appdlentions;
Programming |.anguages; Instraction Sets; Assembly Lenguage Programs; Subroutines; Why C Langunge 7 A TER e
af Program Structure, Branches, Loops, Arrayy, Painter; Examples of Programs; Inderfacing; Input’ Outpuy; Imertoce
eguirements; Peripheral Interfsce Adaptors; Serial Communication Intetfice; Examples of nteribelihg; Prohlems,

Design and Mechutronics: Design Process; Traditional snd Mechatromics Design; Poksible Mechatronics design
solutions for Timed Switch, Wind Screen Wiper Mution, Bath Room Scale, A Pick & Ploce Robot, Automatic Camers,
Engine Munngement System & Bar Code Revorder

Teat and Reference Moaks

Mechatronics by W, Bohon, Published by Addition Wiesley

hechatromics Syatemn Diesign— Devdas Sheity gnd Richard A, Kolx Brooks! Cole.

introduction to Mechatronics and Measuring System! david O, Alciation and Michae! B. Hist and Tas MeGraw
Fill

4. Mechtronics — Sensing b Implementation - C. R Yenkimramun, Sspmm .

T

Course Articulation Matrix (CO to PO/PSO Mapping)
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AUTOMATIC CONTROL (THEORY)

General Course Information

Course Code: PEC-MEAGT-T | Course Asseszment Methods (imternal: 30; external: TU)
Course Category: Profeasionul Elecive Courss Twn mimer tesis each of 20 mearks, Class Performance
Course Credit: 3.0 messured through percemage of leotres niended (4 murks)
Contact Houre: 3 hoursowesk (L 3; T: D) Assignenent und quiz (6 markd), somd end  semester
Mode: Lectures exnminmation of 70 marks.

Examination Durstion: 3 houss For the end semester exnmination, nine guestions ore o he

set by the omminer. Chiestfon pimber one will be |
compalaney zisd based on the entire sylinbes. TCwill comtam
icvien ahior urswers Type. guestions. Rest of the eight
guestions i to be given by seiting Two questions from sach
ol ihe four units of the avllsbus. A candidnte |8 resquired o
nrietmpl- iy other four guestions sclectimg one from each of
the remaining four units, All guestions carry equal marks

Course Crafemmes

Sr. Ma, Course Outcomse HBET
Level

(w3 | Siuderis will be ahie 1o describe the coptrol s¥siem, oontroller and spplleations of condral L.l

| SyNRCITS

002 | Swodems will be shie 1o understand resporse analysis and stability eriterin of control gystem. il
03 Smdenis will be shle w inlegraie mechanical, elecronics, insrumentotion, commier =md 11
O

controls fields, .
Students will be able i evalunie the perfirmance of contml system L4

Course Content

UNIT-1
Introduction: Types of control systems; Typical Block Diagram: Performuance Analysis, Repressnmtion of Procssses
& Control Elemenis — Maithemaileal Modeling. = Block Diagram Representution, Representation of Systems o
Processes, Comparison Elements; Representation of Feedbock Condrol sysiems— Block Dingrmm & Transfer Function
Hepresenistion, Representstion ol 1 Tempersure Contral System, Signal Flivw Graphs, Problems
Types of Conmtrollers: Introduction; Types of Control Action; Hydraulic Controllers; Electronic Controllers,
Preumntie Controllers; Proflems.

LNTT-T1
Tramident And Steady State Respopse: Time Domain Ropresentntion; Luplace Trunsform Representation; Syiiem
with Proportional Contrel; Proportionsl-cum—Dérvative control; Propertioml-com-Inegrl Control; Eror Condlada;
Prabilema,

Frequency. Response Amabis: Inirdduction; Clossd and Open Loop Tranafer Function; Polor Flots; Rectangulas
Plots; Nichols Plots: Equivalent Unlty Feed Back Sysiema: Problems

LINTT-11
Stmbility of Control Systems: Introduction; Characteristic Equation; Rouwth’s Criterion; Nyquists Criterion, Gain &
Phaste Margins: Problema.

Hoal Lacus Method: Introduction; Root Tocl of & Second Crder System; General Case; Hules for D‘rﬂin,g Forms of
Foat loci; Relativn between Root Locus Locations and Trunsient Response; Parnmetric Variation; Probiems

NOVSUE R i 2 OAQ»'«
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LINIT-1V

Stwte Space Analysis of Coniral Syslema: Inroduction; Generalized Sue Equanon; Techmagues for Dieriving Systam
Sate — Space Equations Transfer Function from Sinte Egumitons; Solotien of Smie Vector Differentinl Equations;
Lhscrele Sysiems; Prohiemas.

Applications of sstomatic control ~ Mochine Tool Control, Boiler Comtrol, Engiime Governing, Aerospace Comsol,

Active Vibrsthon Conirel and other control sysiems

Text amnd Relerence Bools

L

e 0 4

Course Articulation Matrix (CO [EEM"&EEEE}

Publishers, 2014, MNew Diethi

Diethi:

L

Modermn Control Erge. by Ulgnin, Prentice Hall of Tndin, 2002, Mew Dielhi
Autprmntic Control Sysiema by Kin® Published by Prentce Hall of ndsa, 2007, Mew Deli,
Comtrol System Engimeering, |, J. Mograth and M. Gopal, Mew Age Infernotional Py Lid, Poblishers, 20T fow

Theory & Applications af Automstic Conrols by B.C. Maloa, Published by Mew Age Tnernational Pa Lid
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FLEXIBLE MAUFACTURING SYSTEM (THEORY)

General Course Information

Course Code; FEC-MEAG2-T Course Asiessment Methads (internal; 30; externak:
Course Category: Prrofessionsl Elective Coumnc T Two minor bests coch of M0 marks, Cless
Course Credins: 3.0 Peribemrance mepsursd through percemtiege of lectures
Contaet Hours; 3 hodss/week (L3 To0) ptiended {4 marks) Assignmont snd quiz (6 marks), s
Mode: Lecturss end semester examination of 70 marks,

Fxaminotion Daration: 3 hours For the cmd semesier expminastlin nlise questions ate 10

be set by the examiner. Question number one will be
eompuilsory ind based vn the citlre syllsbas, v owill
conialn seven shor snewers [ype questions, Rest ol the
cight questions is 1o be glven by setting two questiong
from ench of the fing units of the sylinhes, A candidate
is required to afemp sy cther fow questions sclecting
pne from gach of the remalning Tour umits. All Goestiong

Eaery euual urks.
Course Duteomes
Sr. Mo Course Daloone RAT
Level
COl | Smdents will be able to recall basic automation, types of automation and transfer | LI
mechanism

coa Students will be able to classify different automated nssembly systems, quantitative and 2
operational analysis of assembly machine,
C03 | Students will be able ta apply the technology, sptimum machine arrangement & benefits | 13
of group technology.
o Srudents will be able to examine rebotics, materizl handling, computer-controlled L4
gystem with their application & benefiis,
COS | Srudents will be able to formulate a fiexible manufacturing systems. L3

Cowrse Content
I'STT-1

Automation: Types of automation, ressons for awomating, auomation strstegies, Deroit-type auiomulion: Aulomarsd
flevw Tines, methods of work part ransport, Transfer mechanisme, buffer siorage. nitomation for machining opertions

Automated axsembly systema: Design for uolomated sssembly, types of soomated sssembly sysiems, part feeding
devices, quantitative snalysls of the defivery system opetation, analysis of a single-station misernlly machine,
mmeETicilL

UNIT=11

Group Technologyr Part familics, parts clossification ard coding, types of claiaifleation sl coding sysiema. Machine
cell desigm The composiie parl coneepl, types of cell designi, determining the best machine arrarpement, benelits of
prerup technnbopy.

Flexible Manufacturiog Systems: Components of an FMS, types of sysiema. where 1o apply FMS technology, FMS
wirk stairons, Muserinl hendling und stommge sysiem Functldas of the handling system, FM% loyour configurntions.
Muterinl hanidling equipment. Computer control system: Computer function, FMS dato file, system reports. Flanning
thee FAAS, anabynis methods for FMS, sppiications emd beoefio.

UNIT-IN

Rabetic technology: Joints and finky, common robol configurations, work volume, typei of robot control, socuracy
wd eepemtability, other specifications, end efTeciom, sensar. in rebaotles.

lmmmﬂuﬂlnﬁnutml-mrhﬂ% % b
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UNIT-TY
Robel programming: Types of programming, lesd throogh programming, moton Programming, interlocks,
sdhvamtapes ond disadvaniagzs. Robot langumpes: Motlon progrmmming, simulstion and off-line peogramming, work
ecll eoatrod.
Haobai spplicafinvns; Choracteristics of robol appheations, robed cell design, types of robol applications: Mterisl
hundling. processing operations, sssembly omd inspection

Texi and Refercnce Books:

Auisemntion, Prodection Sysiema and Compauter nfegrated bonufaciuring. Groover M.P, Premice Hall of Endia.
CATNVT AN = Groover ML, Simmens E.W, Premtice Hall of [rebin

Appronch 1o Computer Integroted Dedign ond Manifsciunng Mamis Singh, Jobn Wiley ond Sons, 1998
Production Mamngemeni. Sysiems; A UM Perspeciive Browne J, Harbien. ], Shivan |, Addison Wesley, Zmi Ed
[RE]

e e Ed —
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RAPID PROTOTYPING (THEORY)

General Course Information

Coarsg Code: PTEC-ME463-T Course Assessment Methods (internal: 30; external:
Conrpe Caicgory! Professionnl Ebectivee Course ™) Two minor tests ecach of 20 marks, Class
Course Credim: 1.0 Perfisrmance measured through percentnge of lectures |
Contnct Hours: ¥ hoursfweek (L 3 T sitended (4 mprks) Assignment and quiz {6 marks}, and
Mo Lectures end semester examination of 70 marks.

Examinution Duration: 3 oo For the end semester examinatien, nine questions are to

be st by the examiner. Quiestion number one will be
compulsiry and based on the entire syllabua. Tt will
contain seven shor answers ype questions. Rest of the
eight questions is io be given by setling two questions |
frm each of the four umits of the syllabus. A candidste
is reguired o amempl any other four guestions schecting
ome from each of the remaining four units. All questions

| carry equul imnrks,
Course (Outcomes
Sr. Mo, Conrss Dutcame RET
Level
o Sradents will he able w0 lern rieed & development, benelits and applications of Rapid L1
Priotyplng systema.

CO2 | Students will be able o understand differem types of Rapid Prototyping peocesses like 1D L3
printing, Stercolithogrophy, Selective Luser Sintering, Lamirated Object Modeling and
Piggion Deposition Modeling, Electron Beam Mehing,

€03 | Students will be able  polnt out the appheations of Rapid Proiotyping perticularly n | L3
product design & development, medical, tooling, fashion & jewellery, architecture angd

mutoamsative fields.
0 Snudenis will be able to defing vimeml protwtyping and identify sitmuluticn components, L4
Course Content

LNIT-1
Introduction te RP: Need & Development of RP systems, RF procesa chain, Impact of Ropid prototypdig ond Tl
ot Product Development, Bencfi, Digiial prototyping, Virtual protobyping.

RP Applicationss Design, Concept Models. Form & fit checking, Ergonomic Studies, Functional testing, Hequesting
Price quotes, CAD dotn verification, Rapid Tooling. Rapid manufocturing, Science & Medicine, Archenlogy,
Palepnialogy & lorensic Science, miniaturizstivn,

UNIT-IN

Liguid sndl Solid Based Rapid Prototyping Systems: Stereo lithogruply Apparatus, Fused deposition Modeling,
Luminated ohject manudacturing, 3D printing; Working Principles, details of processes, products, materinis,
sdvardages, limitationg and applications - Case studies;

Powder Based Rapid Prototyping Systems: Sclective Laser Sintering, Direct Metal Laser Shtering, 30 Printing,
Luser Enginecced Mot Shaping, Sclective Laser Melting, Electron Heam Melling: Processes, materials, products,
advaminges, upplications mnd limbtetions.

UMNIT=10

Data Processing for Hapid Prototyping: Proccss planning for rpid prototyping, CAD model preparation, Data
Reguirernents & geometric modeling techniques: Wire frame, surfsce and solid modeling duta formats - Data
interfacing, Tessellation of surfaces, STL file generstinn Defects in STL files and repairing slgorithma., Part orientation

um;..mm,,...._.“_.ﬂ_,...f%%/% m =
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Jsses of Rapid Profotyping paris: Accimacy
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Rapid Tooling: Classiffeafion: e raodine.  Prodiciier fvdis ST g A
processes, Agppiliontions, Raphd - fsoling Hcehriyees yocl a feeninated satallic o TR

vacln COsTing, use ol Rapid woling for inpection maeld
Beverse Engineering: Iniroduction [0 feverse engineering, imiegrution ol P engineering and rigmid probotymng.
imie of BP fior reverie enginesring

Tewt and MaTerenie Wonks

I. Rapid Proteryping: Principle and Applicntions, Rafiq | Noorunl, Wilsy & Sons, 20006

Hapd protoryping: Principles and applications, Chus C.k, Loong K.F., and Lim C5., Yes Des Poblishing Pvi
Lid, Third editben 2000

Rapid Protogyping And Engineering Applications, Frunk W Lion, CRC Press, Special Indisn Edition, 2007

4, Journey from Rapid Prototyping w0 Rapid Mamfacturing . Somnath Chettopadhyaya, LAPF Lambert Academi
Publeahing, 201

Ragid Prototyping Technology: Selection and Application, Kenneth . Cooper, Cooper Coapir, Muree] Deldeer
Inc. st Edition, 2001,

=il

Course Articulation Matrix (CO 1o PO/PSO Mapping)
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end suppont geocrathon, Support structure design, Model Shicing and comour dam prganceation, direct and psdaplive
ilicing, Toal path gencration,

fasmes of Rapld Prototyping parts: Accurscy issues in Rapid Prototyping, Strength of BP Parts, Surface roughness
problem in Rapid Prototyping, Pan deposition oricntation ond issues like accuracy, sirfaie finish, bolld time, support
siTuctre, coit, materind, color, dimenslonal sccurncy, siability, machine-ability, environmentsl resistance, ppertiimal

propertie.
UNTT-1V

Rapid Tooling: Classification: Soft tooling, Production teoling, Bridge pooding! direet omd indirecy, Fubrication
processcs. Applications, Rapad tooling techniques such as laminsted metallic tonling, direct metnl laser sintering,
vacuim cisting, use af Rapid useling for injection mdid,

Heverse Enginerring: [nrodisction o reverse enghneering, lineégration of reverse engincering and ragid protolyping
uut-of BF for reverse, engineening,

Text and Reference Hooks

i, Hapid Protetyping: Principle and Applicetions, Rafig | Noorunl, Wikey & Soni. 2006

2. Raphd protwotyping: Principies and applications, Chus CK., Leong K.F., ind Lim C.5. ¥es Dee Publlibing Pvi
Lad, Third edition 2000,

3. Rapid Prototyping And Engincering Applications, Frank W Lo, TR Press, Special Indian Editinn, 2007,

4, Joumey from Rapid Prototyping to Rapid Manufecturing . Somnath Chattopadieaya, LAP Lambert Academic
Publishing. 201 1.

5. Rapld Prototyping Technology: Selection and Application, Kenneth (. Cooper, Cooper Conper, Murcel Dl
Ing, st Edition, 2001,

Course Articelation Matrix (CO io POPS0O Mupping)
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col| 3 = | =] - 2 = | | =] - - - 3 3 2 i
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Professiooal Elective -V

. Texh. Mech Engg. 61 LUSET Syllabuy wee . 30rB-1015 hiatch

Course Code | Coorse Name = [ L T P | Credits
PECOME4SSE-T | Powes Flsni Engineermg | R | in
PEC-MEABS-T. | Solar Energy Engincering e T = | 1.0
PECMES6S-T | Deaigm of Hest Exchangers 3 : ; 30
PRC-MEABT-T Turbss Machinery 3 wli 8- T
RC-MESEE-T | Compuiations Fluid Dynamics i - | 30
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POWER PLANT ENGINEERING (THEORY)

General Coorse Information

Course Code: PEC-MEAG4-T Course Asscssment Methads (intermal: 3; external:
Course Category: Professional Elective Course T Two minor tesis each of M0 marks, Cliss
Course Credigs: 3.0 Performance. measured throwgh percenage of fewiurss
Cnmizcl Howrs: 3 sourweck (L0 3; T 0) afiended (4 marka) Assignment and guiz (6 wmarks), und
Mode: Lestiires end semester expmination of 70 marks

Examination Durnghsn: ¥ hours For the end semester exuminntion, nne questions are 1o

be sel by the cxgminer, Questlon number vog will be
compulsory ond based on the entire svllstus, 11 will
ponimin seven shonl answers type gquestion. Best of the
cight questions is 1o be given by setting two questiins
from each of the fma unbla of ihe aylladsis. A candidode
in required o atlempl sy otler [, questions scleonng
ome from each of the rempining foer uniie. Al guestions

enrry exjunl marks
Course Duatlcomes
Sr. Nik. Cuourse Dutcome RET
= Level
e Srudents will be abie 1w deline end staie various thermal power plania, ki |
(Wi Students will be able 1o classily, compare and coplabn different power plonts, LY
(alit] Stdents will be able to demonstrade the constructional detalls snd working principle of | L3

b power plards,

CoM Swdents will be obke W differentiste  conventionabnon-conventionall  direct  energy L4
comversion devices and power plomis,
C05 | Swdents will be able to evaluase the performunce, operating charseteristics amd elecirical LS
energy costing ofs given thermal prwer plonts

Course Content

UNIT-1
Introduction; Energy rosturces and thelr vailshility, tvpes of power planis, selection of the plunte, review of basic
thermodyennde evebes used i power plonts

Hystro Electrie Power Plants | Rainfull and run-ofT messurements and ploting of various curves for sstimating atream
finw and size'of reservoir, power planis design, conatraction and operation of diffesent components of hydro-clecinic
power plants; site selection, comparison with siher fypes of power plonis.

UNIT=11
Steam Fower Plawis; Flow sheet and working of modemsthermal power plents; miper critical pressure sienm sinthons,
site sebection, coal sorage, prepartion, coal handling svelems, feeding and bumbng: of pulverized fiel, ash honifling
systems, dust collectimn=mechamcs) dusi collecior and eletrosiaiy preoipimor.

Combined Cycles: Constund pressure gas furbine power plants, Arrangements of combined plans {stcam & gns torhineg
power - plants], re-powering sveiems with ges peodeciion from cool, ming: PFBC systems. with orgunic (Tubds,
pursmeters alTecting Sermadynamie efficiency of eombined eycles. Probicma,

LINIT-101
Muclesr Power Plints: Principles of nuclesr energy, bisle nlclesr resclion, nucleur rescion-FWE, BWH. CANDL,
Sodiom praphite, (28 breeder, homogensous; gas cooled, Advoriages and Iimitstions, miclesr power saton. wisic
dixmomal

Power Plant Economics: [ond crve, different terms and definitbons, codt of elecincsl energy, tariffi methods of
elecirical energy, performance & operating charcterisibis of povwer planis- incremental mie theory, mpul=-pis put
curves, efficiency, beat rate, economic lond sharing, Problems,

B Terk Mech Engg. G0 U SET Syfakas wee f. 32003 30vg babch % \W‘V
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UNIT-TV
Noo-Conventhomal Power Generafion: Solar radintion estimution, solar energy colleciors, lw, medhem & high
temperaiime power plents, OTEC, wind power plamis, iidal power plonts, geothermal pawer planis

Direci Energy Conversion, Sysfemx: Foel cell, MHD power generntion-prineipie, open & closed cyela gysioms
thermoelecine power gencrathon, thermianic power gencration

Text anil Heleremce Boaks

Power Plant Enginecring —Armra & Domkundwar, Dihanpot Bai & Co, 2001

Power Plant Engineering —Samsher Cramiam, Vikash poblications, 2003,

Power Plang Enginecring <P.C. Skarma, Kainon Books, 20110

Power Pl Enginesring 06,0, o, Khanno Publishers;, 2010

Power Pluni Engineering —R. K. Rajpot, Loonl Publishers, 2002,

Power stotion Engeneering ond Eoconomy By B (LA Skrogda and WA Yopol, Mc Ciraw . HIl Publish ng
Cuenpany Lid., Mew Delhd,

Power Flunt Engineering- P.K. Mag Tota MotGrow Hill secomd Edicion, 301,

K Power Flant Engg.~ MM, El-Wakil McCGrvw Hill, 1945

e e gl ==
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Course Articulation Matrix (CO to PO/PSO Mapping)
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SOLAR ENERGY ENGINEERING (THEORY)

General Course Information
Course Code: PEC-MEA4E5-T Course Assessment Methods (internnl: 3 external: |
Course Category: Professional Elective Course ) Two minor jests each of 20 maris, Class
Course Credits: 3.0 Performunce tnensured through percentige of lecnmes
Contsct Howrs: ¥ hoursweek (LE 3, TH0) sttended (4 marks) Asdlgnment and quiz (6 marksy, urd
bids: Leciures end sermester examinution of 70 marks,
Examination Durition: 3 houwrs For the end semesier cxaminmion, nine guestions &g 1

he sel by the examiner. Luestion pigrber. ope will be
compulsory mnd based on the entire syllabue I will
contaln seven shon answers type questiona. Rest of the
gight questions is to be given by setiing two gueslion |
fram ¢ach of the four units of the syllabua. A candidate
b required w0 anempt Gy other four questions seleating
one from each of the rempining four units, All guestions

earry equal mirks.
Course Outcomes
| Sr. N Course Duteome RET
Level
ol Tudents will be able (o state heating/cooling and electrical uppfications of wlar engineering L1
o2 Srucdents will he nble to classify and cxplain diffesent solar energy bused devices/'equipments L2
and their effects on envinonment.
Co3 Emdents will be able 1o use differcit solar based aquipments/applinnces for various domestic L3
npplbcathons,
M Snalers will be able to exumine performance of various solor engineering L4
euipmentsidevices.
T0% | Students will be able 10 evaluase the thermal performance of solar based equipments. | EE |

Course Content

Uniis 1
Imiroduction e solar system; lnreduction, sobst Sysiem = sun, girth mnd euribesun angles, ime, derived solor angles,
Solar Radiation: Estimation of solar radiation {direct and diffuse), messuremem systems — phyrhehometen il Gther

devices.

Undi-I1
Effect of Solar radistion upen structures: Steady atate hent transmissiom, solar radisticn propertics ol srfaces,
shading of surfaces, periodic heat tranafer through walls and roofs,
Salur Collectors: Flat plate and concemtrsting — comparative snxly, design anl materisld, efficiency, sclective
comtings, heliostits.

Unig-iTl
Heating Applications of Selar Energy: Air and Water heating sysiems, ihermal storages; soler pistds, solor pamps,
solar lghting systema, solor cookers, solat drying of grains.

Cooling Applicstions of Solar Systems: Contivuous and inlermitiert vapour absorpiion sysiems for cooling
applications, absorberil — refrigerant cumbinatlon, pasnive cooling nymtem
Unit-TV

Solar Electric Conversion Systems: Pholovoltaics, solar celfs, satellite solsr power gysams,

Nt S s s i %.L b % - O,
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Tewt and Reference Books
I. Solar Energy: Fandementaly, Design, Bodeltmp amd Applications - GN Tiwori, CRC Press
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Soier Energy — 5 P Sulchatme, Toin MoGraa Hill

Soler Eneriry Process — Duilie and Bechmmn, Joln Wikes
Applied Solor Enerpgy — Maniel and Mandel, Addizon Wiley
Salar Energy: Fundnmentuls and Applications — B P Garg-and fai Prakash, [V

S / & ' —
Z A u/”j\f
|

Effects oo Environmeni: economic soenonn, ezons liyer doplenon, green home eflect, global wammng, Bomedisl
==miires by intermational bodies,

Couorse Articulation Matrix (CO to PO/FSO Mapping) _
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DESIGN OF HEAT EXCHANGERS (THEORY)

eneral Course Information
| Course Code: PEC-ME466-T Coitrse Asscasment Mrethods (infernal; M estermal:
Courss Catepory: Professional Elective Cotsrss T Two pomorlests eneh ol 20 marks,  Class
Course Croadit: 3.0 Performance inegaured throogh  percentage of lechaes
Comnet Howrs: 3 hoors'week (L 33 T: 0) anended (4 mirks) Asigrnen wnd goiz (6 merks), ool
hinde: Lochsres cnd semester examination of TO marks
Exnmination Tharntion: 1 hoars For the el semsester exnminaibon, nine quesilom are o
be sl by the expminer. Quesiion number one. will he
cisnpuleory and based on e entire syllabus: 11 vall
contuin seven shon nswers fype uestism, Hest of the
chht questions s bo be given by stting wo guesions
from cach of the foar anits of the syllabas. A enndidate
{4 peapuired to atiempt gy other four questions selecilng
one from coch of the remaining four pnit, Al question
iy euil marka
Course Outcomes
Br. Mn; Course Chilcome RET
. Level
ol Studenia will be able o define and siafe beat cachangers wied in vesloos engineering Ll
applications ]
C02 | Stwodents will be able to classify, compare and explain different hest exchangem L2
o3 Smdents will be able w sclve tie problems relmied to the design paramiciera of @ heat 1.3
CiE Siulents will be able 1o differepiiare und examing vanous heal enchangers |4 |
CON Students will be abbe o evalunte the thermal pertormancedlzingheas mmfer cocllicients af ES
n hewt exchanger
Course Conlents
UNTT-1

Classification of Heat exchangers: Inoduction, Recuperption and regeneration, Transfcr processors, Croommetry of
congtruction=tubnlar best exchangers, plate beal exichangers; extended surfuce beat cxchanges, Heat  tranefo
mechanisms, Flow mmangements, Selection of heal exchangers,

Bashe Diesign Methods of Heat Exchanges: Introduction, Armmngement of ow path in hest exchangers | Basic
equations |0 design, Oyverall hes ransfer coefficlent | Log mean temperatire’ difference methed for banl sxchmnger
snalyib, The £-MTLU method for heat exclianger analyals, Heat exchanges design caloulation, Varable overall heni
irmnsfer coefficient , Hest exchanger design methodoiopy

UNIT-11
Design Correlations for Condensers and Evaporstors; Introduction, Condensation, Film condensation on 2 single
hacizoneal mbés-taminnr Alm comdensation, forced convection, Film condensation in ube hmdbes-ciTect of condensnie
mundution, offect of vapor shear, Combined effocts of imedution and vapor shenr, Condensation nabde jubes-
enndensstion in vertival tubes, Flow bolling-subsooled boiling, flow paitern, flow bolling comrelations

Shell and Tobe Heat Exchangers: Imroduction, Basic compenenis-shell types, wbe bumdle types; tubes mnd inbe
passes, tishe loyout, baffle fype and peometry, allocation af strewms, Basic desipn procedure o 6 heat sxchinger-
preliminary estimation of unil size, roling of prefiminary. deslgn, Shell-slide bent transfer and pressure: drop-shell-side
hent fronsfer cosficlent. shell-side pressure drop, Wbeside pressure drop, Bell-Delavwnre method,

UNIT-
Compaet Heat Exchangers: Tniroduction, Plate-fin heat cxchangers, mbe-fin heal exchangers, Heal transfer ond

pressime drop-heat transfer, pressure drop for firmed-qube exchongers, pressure drop {or plate-fin exchangers.
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Gasketed Plate Hent Exchangers: Inroduction, Mechanical features-plase pack and frame, plate types, Operationl
charscieristict-main  advantages, performance limiti, Pusses and (ow  wrangemcris, Applicutinn-cormossmm
maintcrancs, Heul transfer and pressure drop calculutions heat transfer area, mean flow channel gap. channel
cquivalent diameter, hent transfer coefficient, channel pressure drop, porl pressuwre drop, overall hiat fransfer
coefficient, heat transfier surface ares, performancs anatysia, Thermal performanue.

LNIT-1%

Condensers and Evapuorstors: Intrmduction, Shell-mnd-lube condenscrs-horizonial phellgide condensers, vertical
shell-side condersers, verlical ube-side condensers, horizontal in-tube toodensers, Steam turbane exlmul condoiisee,
Plste condensers, Air-cooled condemsers, Diroet contact condensers, Thermal design of shell-and-wbe combensers,
Diesign snd operational considerations, Condensers for refrigeration and ale-conditioning-water coitled condensers,
sircooled condensers, cvaporative condensers, Eveporstive for refrigeration and  airconditioning-weser-cooling
evaporstors (chillers), air-cooling evaporators ais coolers), Thermal analysis-shah correlation, Kandlikar correlation,
(Gungoe and Winteron correlation, Standards for evporators and condensers.

Regenerators; Classifications-fixed bod repencrators, rotary regenetators, basic design method, Indloence of fuid
bypans corry-over, Pressure drop evaluation, The rating prablem, surface peometrical properiies, Prosire drop, Sizing
problem.

Teat andd Heferenee Books

1. Compact Heat Exchangers: Selection, Applicatinn, Design und Evaiumion, Bahmun Zohori, 2007,

2 Heat Exchanger Design Guide — practical guide for planaing. selecting and desigaing of shell and fubc cachangers,
[, Manfred Milsche and br, O, Phadamosi, Essevier, 2015

3. Heat Exchanger Desipn Handbook, Second Edition. Kuppan Thaluikanam, CRC piress, HH 3

A, Fundsmentals of heat exchanger design, R.K. Shah, Jon Wily & Sons, 2003.

5 Fundamentals of hent exchanger detign, Ramesh K Shah, Dusan P Sekulic, John Wiley & Sons, 2003

Course Articulation Matrix (CO to PO/PSO Mapping)

PG | P3| P03 | P4 | PO | Pos | P00 | FOA | PO9 | PoID | PoLl | Ponz [ Peo) | Ps0E [ #S03
coul 3 -3 | 214 j-=1|3 | L1 1 1 % 1 3 i 3 1
B T ) T I O 1 | 3 1 ] 1 3 ]
codd 3 3 3 | - i 1) 1 | 2 I E| 3 3 I
coa't -y -3 4 2 i e I I 2 Jo= Fiea 3 ] i
coi| 3 3 ¥ | 1 - | 2 ! | 2 2 I 3 - I 1
1. (Skigha/L i, 3 hodoratcMeedinm), 1 | Substaniial Highi
-
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TURBO MACHINERY (THEORY)

General Course Information

Course Code; PEC-MEAAT-T Conrse Assessment Methods (internul 30; external:
Cuourse Category: Professional Elective Course ™ Two minor tests ceach of 20 macks, Class
Conrae Crodits: 3.0 Performance measured twough percentage of lectures
Contact Hours: 3 howeatwesk (L03; T:0) pitended (4 marka) Azslgnment ond quiz (6 marka); bnd
hode: Lectures enid semnester gaminalion of 70 morks.

Examinmtion Duration: ¥ hours For the end semester examinotion, ning questions are 1o

be set by the cxaminer. Question number one will be
compubsory and based on the emtire syllabus, It will
comtain seven short srewers-type guestions. Kost of the
cight questions s 0 be givan by setting two questions
from each of the four units of the syilabus. A candidale
s required bo atemnpt oy other four queations sclecting
o from each of the remalning four units, All guestions
carry equal marks.

Course Dutcomes

Sr. Mo, Course Dutcome RET
Level
COl | Swidents will be pbie 10 define spplication of termodymamics and (uid mechanics, L1
02 Students will be shle 10 describe the analyses of practicsl pas nurhine and propulsion cycles L2
C03 | Smudents will be able 1o examine the performance characleristics of gas wrbimes L3
Cod Szudenis will be able to develop different turbo mmchinesics. L4

Course Content

LINTT-1
Review of Basics: Introduction to Prime Movers, Gas Turbines, Review of Basic principles — Thermoedynmmics,
Review of Basic principles — Fluid Dynamics and West Tramsfer, Fundamentals of Roating Machines - Frergy
Equation, Dimensfonal Analysis, Arfoil Theory,

Ideal Gas Turbine Cycles: Analvsis of ldeal Gus Tusbine Cvcles, Simple Cyele, Regeneration Cycle, Rehest Cyaba,
Inter conling Cycle.

UNIT-I

Practical Gas Turbine Cycles; Analvsis of Practical Gas Turbine Cycles, Methods of acoounting for component
lnsses, Efficiencies, changes in the compesition of the working flhdd,

Propuision Cyeles: Jet Propulsion Cycles nnd their Analysis for turbojet, nurboprop and twrbofen engines-cificiency
und specific thrust Feciors A ffecting Flight Performance & Methods of Thrst Augmertalion;

UNTT-111

Gas Turbines: Axial Flow Gas Turbines = Tmpabse snd resction Turbines, Single Impulie stage. Single Reaction
siage, Performance characteristics

Rankine Cycle: Properiies of Purc Substarces, Property dlagrams, Sicam Power plant Layout, Rankine Cycle-
Amalysis, Madified Rankine Cycle, ind Combined Cycle.

UNIT-IV

Steam Noazles: Steam Mozzles: Introduction. Area- velocity relationship, Mass flow rate, Choking of Nozzles,
Performance characteristics of Mowzles, Super saturated flow Steam Tirhines: Sieam Turbines - Impulse and resction

ummmm,\,,,,.,._.mmm/}vhfaﬁlalw f]
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Turbines. Comepounding of stemm turkines, Sfultioape reociion Turfiinen, Rebaut faorar and Efficieney, Govirndng of
Speam Turbines

Text and Heference Books

Frinciptes of arbomachinery, Seppo A, Kompeln, Wiley, 200 |

Fundamentals of turbomachinery, B.K. venkanna, PHI, 200%

Fundamentals of turbomachinery, Willoam W . Feng, Willey, 2007
Turbomachinery: Physics ond Dynamics, Meinhard T. Schobeiri, Springes, 2005
Trita-Machinery Dhymammics, A5, Rangwala, Mbe Ciranae Flall, 20085

iy e LA el |

Course Articulation Mairix (C0O to POVPS0 Mapping)

POI | 03| P0G | POS | PO3 | P06 | P07 | PO | Fow | POID | POIT | POIE | PsDL | PS03 | PS03 _
coi | 3 3| 3|21 ~11 I i | 1 i | I | 3 | ] i
oo | 3 3 3 2 | - | T 1 -] 1 3 3 ] 1
EEEHE i 3 ] - [ I N | 1 3 3 3 1
Cod | 3 3 3 2 | 1 1 [ ] 1 3 3 | 3 1
1 - {Slaghtlow], ETﬁ-mt:uh;:Mnhum'_ 1 1 Substoniaf Hiegh)
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COMPUTATIONAL FLUID DYNAMICS (THEORY)

Greneral Course Informution

Coome Code: PEC-ME468-T Course Assessment Methods (internnl: 30 external: |
Coorse Cmtegory': Professbonal Elective Course T0) Two minor tests each of 20 maorks, Clas
Coorse Credits: 3.0 Performance measared through percontage of lectures
Conlact Hours: 3 hours'week (12 3. T, 0) priended (4 morks) Asigrment and quis (5 omarks), oned
Mode: Lectures etid semesier examinntion of Hhmarks

Exnmunation Dumation: 3 hings For the end semester examinntion, nine quesiions arc b

be set by the examiner. Question member- one wWill be
compulsory ond bused on the entive syllabus, I will
contmin seven sharl enswers type questions; Reat of the
elght questions ks @ be given by serling iwo iuestions
from each of the Tour anits of the syllabus. A camdidate
I8 required ha stiempt ony other four queitions sefecting
one from each of the remaindng four wiits, All guestions
iy el marka,

Course Unicomes
[ Sr. No. Course Cutcome HET
Laevel

(]| Siudents will be able o define the fundamenial of CFD apd §is various approoach L
o2 Students will be ahle 10 understand ihe poverning quations for heat and fuid fow L2
CO3 Btudenis will be able bo solve the het iranafer and fhild fow peablem uning CFD L3

| C(d | Seudents wiil be ahle to compare the finite volums and finite difference methods L4

Course Contents

LINIT-1

Introduction; Intreduction o CF.D., models of the flow, governing differential equotions — continuity. equation.
miMeniun cquaiion energy cquation, Mavier- sokes equation, phivsical boundary conditings

Mnthematical behaviar of governing equation: Classifieation of guasi linear pariial differentinl equation, Geperal
methid ol delermining the Classifesiion of parlal differentlal equation, hyperhalic, parsbolic. elliptis sjpuntinna,

UNIT-1

Heat conduction problem: Solution of One dimensional Beat spnduction throvgh & pm fin by F UM solution of oeo
dimensionmal beat conductional noa plate by F.DOM, Control woheme formukation of the bedt conduction protdesn nnd s
snlution. Discretizntion methoda: Finite difference methods, difference equations, exphicit & implicit appromch, eeror
& arnbyain of swhility, Basics of finite contml voelume method, ermors & analbysis of sisbiliny

UNIT-I

Heat comluction with convection & difTusion: Siexly stule oz dimensienal convedtbion aml diffusion, sowimling
cuncl sohition, exponentinl scheme, Iovbnd scheme, power low scheme, Discretizatson squation [oe 1w dimenslons &
three dimemiiom, e diffimsion

UNIT-1V
Fluid fow probleoy; Yiscouws incompressible flow, solution of the couetie fow problem by FIOUAL, colculation of ihe

Mo feld waing strewm funciton ~vorticity method numerical ulgorithms for solving complete navier siokes equation —
MALC method; SIMPLE method,

PSS =
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Tewt and Reference Boola

Versteeg, H. and Malalasekrn, W, An Introduction to Computationnsl Fluil Dynsmics: The Finite Volume Method,
Eibuesmion, Mew Della (20K15)

Wenit, 1, T, Compotational Flusd Dynamics: An Inimduction, Sprsger. New York (2009)

VMusalidhor, K and Sundararmion, T., Computations] Fluid Flow and Hest Transfer, Narosa, Mew Delhi

laluriae ¥ and Torrance, K_E., Computaticnal Heat Transfer, Hemisphere Publishing Company, New York
Patankne, 5 V.. Mumericsl Freat Transfer and Fluid Flow, Hemisphere Publishing Company, New York

[ Labiig Thieid Amsberson, L .m;|u|_'||_l|_||'_.;.| Fliddd Dvmamacn: The Hassci with .'\H'l!'i'.: ations, ?‘i[tﬂf.l“ hifl edocutivn

iy A el Pl

Course Articulation Matrix (CO to PFO/PS0O Mapping)

POl | P03 | POS | PO+ | Pos | 106 | PO | OB | PD8 [ FOI0 | POLE | POIZ | PSO1 | PS03 | PSS 5 |
el 3 -1 Lo F |3 I I | = }_— =l e 3 i 2 i
o) & 14 [ 2 | 2z 13| =111 1af]32 |- 1S3 3 2 2
w3 '3 [-2 1 3 P [ 2 2 - | 3 2 | 1 2
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i USEighat o) 1 (Moderaiehedium), 3 - BiabatantialTigh)

1
I Tech: Mech. Engy. G LULSAT Syfabn woe i 30aB 300 Balch "_.__,l' --""f y ( W



