R R LI N G YRR

MED H/j Y3 J zﬁ}a),j:zbf

” g ST v R JFT, @i (7.9, IR
ADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.), INDIA

Deemed to be University
(Declared under Distinct Category by Ministry of Education, Government of India)
NAAC ACCREDITED WITH A++ GRADE

Department of Mechanical Engineering

Diree 577
0b/crfr025

BOARD OF STUDIES (BOS) PROCEEDING
(MEETING DATED 5" December 2024)

Scanned with CamScanner



SoNo.

rJ

CONTENTS

Particulars Page

MMymitee of S Meening I 3

Scheme strgcture of T Semeeter woith thy provieion of ONE DF & ONF OF€ ennrte 1o bs 9.1 1

N S . 2
oflered in online mode with credit trancler for the bateh admitted in seadlemic year 1021
-

L
.

List of conres which the stodeme o an opt from SWAY AMNITEL other MMM Platforms 12-1)
Institut s IMITSY MO 10 be ofTered o omline masle under ”f[llfll“ﬂl‘nfﬂ Flective (DF )
category conrves (D -%) and open category (OO0 1) for credit transfer in the VI Semester

under the Nexble cummculum (Batch admitted in academic year 1021-21).

To propose the Lt ol Addional Courses” which can be opted for gething an [4-15%
(1) Honours (for students of the host department)
(n) Minor Specializanon (for students of other departments)

[These will be offered through SWAYAM/NPTEL/MOOC hased Platforms for the
B.Tech VI semester students (for the batch admitted in 2021-12)| and for B.Tech. VI
semester (Tor the batch admitted in 2022-23))

Finzhze the scheme structure of B.Tech. VI Semester under the flexible ¢ urnculum | |6-1R
(Batch admitted in 2022-23)

~)

—

K.

9.

|
|
I 10]

it F

+

Review & finalize the syllabi for all Departmental Core Courses (DC) of B. Tech VT [ 6.3%
Semester (for batch admitted in 2022-23) under the Nexible curmiculum along with ther
- COs
List of courses from SWAYAM/NPTEL/MOOC Platforms 1o be offered for batches admmed 24-2%
n 2022-23 in online mode under Departmental Elective (DE) Course with credit transter.

in the VI Semester.

T N8 = N % :

Review and Ninzlize the courses & syllabi 1o be offered (for batch admutted in 2022-23) under Je-=31
the Open Category (OC) Courses to be offered in traditional mode for B Tech V1
semester of other depanments along wiath their COs

Feview and finalize the Experiment list/ Lab manual/SKill based mini-project 1o a1l 1he l:._‘.fm
Laborztory Courses to be offered in B.Tech VI semester (Tor batch admitted in 2022.23).

Feview and finshize the scheme structure of B. Tech, IV Semester under v tevowe . 36-37
curniculum (for bawch admitted in 2023.24)

Feview and finalize the syllubr for all Departmental Core (DC) Counes ot B Tech I IN.AS
Semester (Tor batch admitted in 2023-24) undor the Novable cumculum along with thew

(C0)s '

! Review and finalize the Fxpennment hst/ Lab manual Shill based min-progect tor all the | 46-51

Laboratory Courses to be offered i Batch IV wemester (tor bateh admitted in 2022-23).
Finahize the Skill Internship Peabecs ¢5117) module w be otlered in Dee 2024, ' 82088
L

Review the €O attmiesaert,, adennly paps amd suppost conmedtive mwasuies o thw Sh-NT

smprovement o the CO attamment levels Tor the courses taughit i Jun-June 2024 Session

Review curricula feedback from vanous stakeholders, its analysis and npact |OSN-od

SRRRNNNNNNIINTTITTTITTTTITTTIT

Scanned with CamScanner



: wiaa defaa) ua fasna @4, ranferue My

% MADHAY INSTITUTE OF TE CHNOLOGY & SCIENCE, GWAL on - g

\ Digarove ol Wlivsmerwity 7

- s AR . 1 ; ' - . -
L8]

. ! LA (ART] Crade
o Ciemaiiat (M P ). ATS0IY ININE
e ot e s ires im Webbids =7 s g e _

o
Fhoa W T FA0YI0D B e

MINUTES OF MEETING OF BOARD OF STUDIES (BoS]

An online meeting of following members (external and internal) was held on 5" December 2024 at 12:30

noon through online mode (Google Meet Link hllgs:HmeeLgogle.com!oia-qvod-nr‘l‘-w.

Following members were present:
1 of the Commutice

(n Dr. C. S. Malvi Head of the Department and Chairmar

(2 Dr. Prashant Kumar Jain Professor, 1IITDM. Jabalpur, RGPV Nomince

(3) Dr. Mukul Shukla Professor, MNNIT, Allahabad , AC Nominee

(4) Er. Abhishek Khare Aerodynamics Engineer Calidus, LLC.Abu Dhabi, Alumn

(5) Dr. Pratesh Jayaswal Member
(6) Dr. Manish Ku. Sagar Member
(7N Dr. M. K. Gaur Member
(8) Mr. R. P. Kori Member
(9 Mr. Vedansh Chaturvedi Member
(10) Dr. Jyoti Vimal Member
(11) Mr. Sharad Agrawal Member
(12) Mr. Vaibhav Shivhare Member
(13) Dr. Amit Aherwar Member

(14) Mr. Bhupendra K Pandey Member
(15) Dr. Nitin Upadhyay Mcember
(16) Dr. Surendra Ku. Chourasiya Member

(17 Dr. Gavendra Norkey Member
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Agenda of the BoS Meeting

(BoS Meeting held on 5" December 2024)

_ Instructions for preparing BoS Proceedings
{All informarion is to be uploaded on the webpage under suitable heading (such as Board of Studies) and separute links to be
provided far cach category mentioned below/)

Minutes should have a summary/cover page mentioning all the significant changes made in the following

format :

] - .
Courses where revision was carried out

(Course/subject | Course | Year/Date | Year/Date Percentage | Agenda | Page | Link of relevant
name) Code of of of content | ltlem No. | documents/minutes
introduction | revision | added or | No.
replaced
NIL

New Courses added”

(Course/subject | Course Activilies/contents which have a | Agenda | Page | Link of relevant
name) Code bearing on increasing skill and [ ltem No. | documents/minutes
employability No.

NIL

Teedback on curriculum received from stakeholders: Analysis& ATR®
1. Stakebolder Student [ Faculey [ Alumni Employer

No. of responies 198 f § | k1] [2]
Lok of Azalvass | hrpedoxs google comy | B s googl | hops docs pooglecom spread | hps._ éoxs google com spreadsheet
preaddheets d 1306XMC | weeadsheets 4 1KJ0NSa | sheets d ITN2SjOMKROMbSxal | s°d 1BdtIoTX Mdd1 DanQ-
KaSEnThYLufa Robix | ESNCHunkDETTn_Wie | NS Ts0EaXuSYEPS edittusp=s | WiniC-

YMOETE edithwp=dave | di\oTZBNI edirwspedy | banne&owd=1104904838314} | mDEGMO ediusp=dnve lmh ko

o) S omd=| 10400483 ‘;—.-e Lo bomde 104094 | ST I3l ErpofeimeSsdetne | ud=l 1040048381 7M1 Sy
T14387241 1 krpofetme | $383143872413 Lol of=truek d=true
L=t | =trusksdatnue 1

ATR Luk bops dnve pooglecom f | hrpe dnve poorle com heips " dnve popele cony fle ! 5 dnw om file'd Int
lod InSSSENBIToLdY | fled [nSSSHXBATOU | 1aSSSuXBITpUdYeluOmV( STpUdY" UK ITIPt
QEVRINLE [P TW AY A0V TIP0 PO WD view My yTWD ypew e \
D wenusp=dnte hak vTWD view usp=dnve | ve kok ]

link
Link  showmg | hrps doo google coms Aty dacs goog] hnps decs google com spread gy [

Excel sheet of | preadsbeets d 13040MC | spreadiieersd ILTBNSD | sheetsd 1TN2SI0LKROMbSxal | s d 1BIoTX Mdda DanQ-
Google  Form | RatEmThVuf RzbNi | ESNCHsnkDET'n Wie | NSTSOEaNu§YRPS edifusp=s Wl

detals of | VMOECTE editupmdnve | 4\sTZBXI edt wsp=dt | bunupdoud=] 1040048383143 | mDEGzmO editusp=dnive linkko
stakebolders TurhSoud= 14034838 | pue_bk&ouid LLONON | §741 81 Smpof=imuesd=tae ud=1] 040048383 14387 4131 & rp
11438724131 &rpofetrue | $3831438724131 &rpof of=truedsd=true

Ksd=tne =true Lid=true

* Separatc page(s) for cach of the above four points; Apenda point wise minutes to be appended with cach point and
a separate link to be given in the appropriate calumn for each point

-
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BoS Agenda Items |
Item To confirm the minutes of previous BoS nw-:anl_lc_lllh the month of May-June 2024,
ME1 The minutes of the last BoS held on 30™ may 2024 were confirmed. The BuS Minutes were presented & approved
SAEL ] in Academic Council Mecting hetd on 11" June 2024,
To propose the scheme structure of VI Semester with the provision of ONE DE & ONE OC
course 1o be offered in online mode with credit transfer for the batch admitted in academic year
2021-22. (The total credits from 1-VII semester should not be less than 160 for this batch).
Ttem S.No, Subject Code Categonry Subject Name
ME2 I DE® DE Depantmental Elective (DE-S)
s oc* 0 Open Category (OC-3) |
| 3 12081 17190811 DLC Internship/Research Project/ Innovation & Start-up
[ 4 120812/190812 rD Professional Development
ITEM ME2.docy
To propose the list of courses which the students can opt from SWAYAM/NPTEL/ other MOOC
Platforms/ Institution (MITS) MOOC, to be offered in online mode under Departmental Elective
(DE) category courses (DE-5) and open category (OC3) for credit transfer in the VIII Semester
under the flexible curriculum (Batch admitted in academic year 2021-22).
*Departmental Elective (DE) Open Category (OC3)
category courses (DE-5)
Mechanical Engineering Automobile Engineering Mechanical Engg. Dept.
Ttem S.No. | Subject ' Subject Name Subject Subject Name Subject Subject Name
ME3 Code Code Code
1 120861 | Quality Design and 190861 Fundamentals of Theory and Praclice of
‘l Control Theoretical and Non-Destructive
| Experimental Testing
Acrodynamics
2 120862 | Robotics: Basics and | 190862 | Experimental Stress Product Design and
i Selected Advanced Analysis Manufacturing
Concepls
3 120863 | Carbon Materials and Automatic Control
Manufacturing
ITEM ME3.docx
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To propose the list of “Additional Courses™ which can be opted for getting an

() Honours (for students of the host department)

(i1)  Minor Specialization (for students of other departments)
| These will be offered through SWAYAM/NPTELAMOOC based Platforms for the B.Tech, VIII semester students
(for the batch admitted in 2021-22)] and for B.Tech. V1 semester {for the batch ad mitted in 2022-23)]

Minor Specialization
VI sem (for the Batch admitted in 2022-23)
Fundamentals of Combustion (12 weeks)
Introduction to Mecchanical Micro Machining {12 weeks)

Minor Specialization
VIl sem (for the Batch admitted in 2021-22)
IC Engines and Gas Turbines (12 weeks)
Mechanics of Machining (8 weeks)

Bitem 2021 & 2022 admitted batch Tracks (Jan-June 2024)
ME4 Sr Design Track Thermal Track Production Track |
No. Honors Honors Honors
(Jan.-June) (Jan-June) (Jan.-Junc) -
1 Design, Technology and Computational Fluid Dynamics for Tatroduction To Mechanical Micro
Innovation (8 week) Incompressible Flow (| 2 Weeks) Machining (8 weeks)
2 Introduction to Reliability Turbulent Combustion: Theory And Product Design and Manufacturing
Engincering (8 Weeks) Modeling (12 weeks) (12 weeks)
3 Design Practices for Advanced Measurement Techniques in Computer Integrated Manufacturing
Intelligent Manufacturing Fluid mechanics and Hea Transfer (12 | (12 Weeks)
(8 Weeks) Weeks)
4 Modeling and Simulation of Heat Transfer and Combustion in Welding Metallurgy (12 Weeks)
Dynamic Systems (8 Multiphase Systems (¥ Weeks)
Weeks)
ITEM ME4.docx
To review and finalize the scheme structure of B.Tech VI Semester under the flexible curriculum
(Batch admitted in 2022-23)
Mechanical Engincering Automobile Engineering
S.No. | Subject | Category Subject Name Subject | Calegory Subject Name
Code Code
1. 2120611 ne Refrigeration and Air- 2190611 nc Automotive Transmission
| Conditioning (DC-13) (DC-13)
2. DE DE Depantmental Elective DE DE Departmental Elective
Item (DE-1) (DE-1)
MES 1. oC oc Open Category ocC ocC Open Catcgory
(OC-1) (OC-1)
4. 2120612 MC Adtificial Intelligence & | 2190612 MC Anrtificial Intelligence &
Machine Leamning Machine Learning
5. 2120613 DLC Minor Project-11 2190613 DLC Minor Project-11
6. 200XXX CLC Novel Engaging Course 200XXX CLC Novel Engaging Course
| {Informal Learning) (Informal Learning) =g
7. 1000007 MAC Intellectual Propenty 1000007 MAC Intellectual Property Rights
Rights (IPR) (IPR)

ITEM MES.docx
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To review & finalize the syllabi for all l)cp:u Amental Core Courses (DC) of B. Tech VI Semeste
(for lmtch .uhmllml in 2022-23) under [111, Iluclhl-. umuuhnn along with their € 09
ltem S.No. \Iﬂ'hnnltu] E nl,lllrt‘rinl, ______ . ;\utnnmhl!_t_- Englineering _____:]
Subject Category Subject Name .\.z Subject ( alegory Subject Name
MEG6 Code Title Code
1 21 ‘{lhl | DC Relrigeration and Air '? l'.llI(-l | DC Automotive Transmission
- condinoning ] B B —
ITEM MEG..docx
To propose the list of courses {rom SWAYAM/NPTE I NIO()( Platforms to be offered for batches ‘
admitted in 2022-23 in online mode under I)cp.\rlmcnml Elective (DE) Course with credit transfer, |
in the VI Semester.
S.No. Automobile Engineering Mechanical Engineering
Subject | Category Subject Name & Subject Category Subject Name 1
Item Code Title Code |
ME7 1. 2190661 DE Fundamentals of 2120661 DE Fundamental of Welding Scicnce
Automotive Systems and Technology
| A
. 2190662 DE Viscous Fluid Flow 21200662 DE Viscous Fluid Flow
A 21200663 DE Properties of Materials (Nature
| and Properties of Material: 111)
ITEM ME7.docx
To review and finalize the courses & syllabi to be offercd (for batch admitted in 2022-23) under the
Open Category (OC) Courses to be offered in traditional mode for B Tech VI semester of other
departments along with their COs.
Open Category (0Ch
Mechanical Engg, Depi.
Ttem Subject Code Subject Name
MES
' ) 910129 Concepts of Mechanical Systems
i 910130 Digital Manufacturing
==
910131 Process Planning and Cost Estimation
ITEM ME8.docx
P
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ab manual/Skill based mini-project for all the
mester (for batch admitted in 2022-23).

Mechanical/Automobile Engg. VI Sem

Subject Name

S.No. Subject Code
I 2120011 Refrigeration and Air-conditioning,
2 2190611 Aulomotive Transmission

2120611: Refrigeration and Air-conditioning

219061 1: Automotive Transmission

1. Solar milk warmier cum cooler by vapour compression

1. Sterling Engine Helicopter.
2. EL-how mechanism - Gearless Transmission System,

Item qc]c relmgeration sysiem.
ME?9 || 2.-Air punfication using Electrostatic plate and coupled | 3. Miniature Shiftless Transmission.
with Dechunnidifier, 4. Wircless Power Transmission via Solar Power
3.Air conditioning system by vehicle suspensor. Satellite.
4. Heat dissipation in cars using thermo electric | 5. Fabrication of Solar railway track crack detecting
Refrigeranon. vehicle.
5. Solar Peltier Air Conditioner / Refrigerator. 6. Fabrication of Automatic Vehicle Over speed
6.Solar powered Electrolux Refrigeration System. controlling system for School Zone.
7.Water cooler cum Water Heater by using Refrigeration | 7.0ver speed  indication and Automatic  accident
System. Avoiding System for four-wheeler.
8. Electrical Power Generation and Refrigeration by [ 8. Button operated eleciro- magnelic gear shifting system
using waste heat from IC Enginc. for two-wheeler.
9. Bicycle powered Rcfrlgcratcr 9. Highways High Speed Sensing and Automatic Speed
10. Air preheating System using condenser waslc heat in | Braking System.
Aulomobile. 10. Automatic temperature controller with cooling
system for car.
ITEM ME9.docx
To review and finalize the scheme structure of B. Tech. IV Semester under the flexible curriculum
(for batch admitted in 2023-24).
Mechanical Engineering
S.No. | Subject Category Subject Name
Code
1. | 3100028 BSC Engineering Mathematics- 111
Item 2. I 3120411 DC Industrial Engineering
3. | 3120412 DC Design of Machine Elements
ME10 4. | 3120413 DC Dynamics of Machines
5. 3120414 MC Cyber Security
6. 3120415 DLC Production Lab
7. 200xxx CLC Novel Engaging Course
8. 3000002 | Natural Sciences Engineering Chemistry
9. [ 1000001 MAC Indian Constitution and Traditional Knowledge
ITEM ME10.docx
To review and finalize the syllabi for all Departmental Core (DC) Courses of B. Tech. 1V Sewmester
(for batch admitted in 2023-24) under the flexible curriculum along with their COs
Mechanical Engineering
Item §.No. | Subject Category Subject Name
MEI11 Code
1 | 3120411 nc Industrial Engineering
2 3120412 DC Design of Machine Elements
k| 3120413 DC Dynamics of Machines
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Item
MEI2

Item
MEI3

To review and finahze the Experiment hst/ Lab
‘ ourses 1o be oftered in Bateh 1V semester (for batch admit
3120412: Design of Machine 20415 Production

| Elements Lab
1. Design and diawing ol Single, | 1

ted In 2022-23).
120413 Dynamies of Machines |

Step Turmng Tand |1 Study of varimus types of years

manual/Skill based mini-project for all the Laboratory

double and mple niveted joint
2 Design and drawing of Single and

Taper Turning on Lathe.
2. Threads Cutting and

2. Sty of vanous types nl gear frins
1 Nalancing vl rotaling masses
A4 Balancing ol reciprncating masses

Knurling on Lathe

double strap butt joamt
3. Desipn and drawing of Welded | 3 Maochunng Flar | 5 Study of kinematic  synthesis of |
joint Surface  using  Shaper mechamsms,
4. Design and drawing ol Socket and | Machine 6. Study ol cams and Tollowers. \
Sprgot cotter yoint 4 Manufacturing of Spur | 7. To draw cam profile, velocity and!
S Design and drawing of Gib and | Gear  using Milling | acceleration diagrams o a given cam-
Cotter joint Machine follower mechanism
6. Design and drawing of Knuckle | 5. Makmyg Internal | 8. Draw the profile uf various cams with
Joint Splines  using Slotting | different 1ypes of Tollowers.

Machine, 9. Iol the folluwer displacement vs angle of

7. Study of Theories of failure

S. Design and drawing of Solid and
hollow shatl

9. Design and drawing of Rigid
coupling

10. Design and drawing of Flexible
coupling

cam  rotation for changing
COMPIESsION  spring. follower weights and
cam speed

10. Calculate the epicyclic gear ratio, inpul
torque, holding torque and output torque.

6. llole on work picce curves

through Drilling.
7. Grinding of Single
Point Cutting Tool

—

Skill Based Mini Projects

3120413: Dynamics of
Machines ‘
1. Siot / Groove cutting using shaping | 1. Investigation of
gyroscopic couple for self-
balancing vehicle
7. Development of various
toy mechanism. |
3. Design of casy (make/use)
cycle.
4. Working model
epicyclical gear tra in.

3120412: Design of Machine 3120415: Production Lab

Elements

1. FEA of lap joint based on various
gcometrical parameters (0 study the
behaviour of weld strength

2. Simulation of welding to study
residual stress and distortions

3 Analysis of composite multi leaf
spring using ANSYS 2020 R1

4. Heat Transfer analysis for different
materials of ball  bearing using
ANSYS 2020 R

5. Numencal analysis of Modified
tooth in Spur Gear for increasing the
performance by reducing the
assembly crrors and gear slippage in

machine.
3. Performance on mold making ol
Simple component.

3. Performance on patlern making of
Simple component.
4. Performance on

Simple componenl.
5. Performance on Welding of simple

work picce (Example Arc Welding)

6. Performance on Sheel Metal work of
Simple component.
7. Performance on
component

Metal Casting of
of

hot forging of Simple

]

|

the axial dircction during dynamic
loading.

S

e
be offered in Dec 2024,

ITEMM IIIZEE:_S

To finalize the Skill Internship Project (SIP) module to
S.No. Name of Module Name of Faculty
S N
| Hands on pmuiiuu on c:_suwnlmuul machining Dr. S K Chourasiva
A TO CAD T npinecrng .
2 Inlrm‘lui.llmul o AUTO CAD for [Engineenng Prof. Sharad Agrawal
Applications |
" flications_________————————— [T 3 (§ O S T I
3| Hands on practice on Casting Technolopgy Dr_ Gavendia Notkey
[ 4 - | Hands on practice on Welding Technology I'rol, R P Kooy
5 | Precision Machining and Me rology Workshop ol Vinbhay Shivhare

I'TEM MI:13..docx

v
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To propose the content of lhv COnrses hlvnlil‘lml for Ml 1'S-MOOC development to be offered in
hll‘:ndl:d mode for VIl Semester DE/OC tnurt.u. Im the bateh admitted in 2022- 21
It ‘S.No. | Name of Course Name of Faculty DEOC
em —< —— — - —
ME14 ] Solar Energy B _I_)_|._( _..H‘ Malvi oc
2 Totd Quality Management I'l‘ul' H'h.lmd 1\}:I’i!\\'il| DI
3 Metrology Measurement and Control Dr.s Umur.my.l DI
4 Maintenance Engineering Dr. G. Norkey ocC
Item To review the CO attainments, 'i-lE-Imp‘\ and au;_,bc.sl corrective measures ; for the uﬁ;uvcmcnl in
ME15 the CO attainment levels for the courses taught in Jan-June 2024 Session.
i ) I
Compiled
ftem To review the PO attainment, CO-PO mapping matrix_and action to be taken to improve PO
atlinn
MEI6 nment level.
Compiled
Item | To review curricula feedback from various stakeholders, its analysis and impact
ME17| Compiled
It To discuss and recommend the scheme structure & syllabi of PG Programme
\‘IETS (M.E./M.Tech/MCA/MBA) along with their COs (for batch admitted in 2023-24).
4
N/A
Item
A s
ME19 ny other matter.

A

Dr. Surendra Ku.
Chourasiya
(BoS Member)

2
Mr. Sharad Agraw 1

Sfmbcr

Dr. M. K. Gaur
(BoS Member)

Dr. Nitin Upadhyay
(BoS Member)

My V. Shivhare

Dr. Gavendra Norkey
(BoS Mcmber)

Dr. Amit Atgrvur
(BoS Member)

Mr. V.Ch vedi
(BoS Member)

(BoS Member)

enling Presnt

Er. Abhishek Khare
(Alumni)

online raand-

Dr. Mukul Shukia
{AC Nominee)

Dr. Pratesh Jayaswal
(BoS Mcmber)

Dean .
Facul of Engineering & Techn0
D MITS-DU

pept. of Mechanical Engg. BoS-05/12/2024

Scanned with Ca

S
=)
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MADHAV INSTITUTE OF TICHNOLOGY & SCIENCE, GWALIOR

4 [Dowmed 1 he Uniwersity)

MNAAL Avereitited with Ave Craile -

e o Department of Mechanical Engineering .
For batch admitted in Academic Sesslon 2022-23

2120611: Refrigeration and Air-conditioning

l Category Title Code | “Credit-4 “T'rheory Paper
Departmental | Refrigeration and | 2120001 I_____F L: __l’__i___ Max.Marks-50
Core -DC Air-conditioning ) 3 - 2 Duration-2 hrs
Course Objectives: To make the students to understand
1. The fundamental principles and different methods of refrigeration and air conditioning.

2. Different refrigerants with respect to properties, applications and environmental issues.
3. The various cquipment, operating principles, operating and safety controls employed in refrigeration air

conditioning systems.

Pre-requisite: Engincering Thenmodynamics

1))

Syvllabus
n: —Basic Definition, ASHRAE Nomenclature, Air Refrigeration: Air

Unit I: Introduction to Refrigeratio
Bell-Coleman cycle analysis, Air Refrigeration systems-merits

Refrigeration Cycles-reversed Camnot cycle,
and demerits, analysis.

n Refrigeration System (VCRS): Carnot Vapour compression refrigeration
Standard Vapour Compression Refrigeration system, Working and
analysis, Effects of sub cooling and super heating, Multi-Pressure or Compound Vapour Compression

Refrigeration Systems, Flash Gas removal, Flash inter cooling and water inter cooling.
Refrigerants: Classification, Sclection of Refrigerants and Nomenclature of refrigerants, Desirable Properties

of an ideal refrigerant, A discussion on Ozone layer Depletion and Global Warming.

Unit 11I: Vapour Absorption Systems: Absorbent - Refrigerant combinations, Water-Ammonia Systems.
Water Lithium Bromide System, Contrast between the two systems, Modified Version of Aqua-Ammonia
Brief Discussion on (i) Steam-Jet refrigeration system and (ii) Thermoelectric refrigeration system
Refrigeration System Equipment — Compressors, Condensers, Expansion Devices and Evaporators, System
with Rectificr and Analyser Assembly

Unit IV: Psychrometry: Introduction 1o Air-Conditioning, Basic Definition, Classification, ASHRAE
ir-Conditioning, Applications of Air-Conditioning, Psychrometry -Air-water

Nomenclature pertaining 1o Al
vapour mixtures, Psychrometric Properties, Psychrometric or Air-Conditioning processes, Psychrometric

Chart.

Unit II: Vapour Compressio
cycle, Working and analysis, Limitations,

ysis of Air-Conditioning Loads, Related Aspects, Numerical

Central — Station Air-Conditioning System, Unitary Air-

Unit V: Air-Conditioning: Mathematical Anal
lated to Air-

Problems, Different Air-Conditioning Systems-
Conditioning System, Window Air-Conditioner and Packaged Air-Conditioner, Components re

Conditioning Systems
Course outcomes: Afier the successful completion of this course, the student will be able to:

1. Identify components and processes involved in air refrigeration cycles

2. Analyze the working principles and limitations of standard Vapour Compression Refrigeration systems.
Evaluate the performance of different refrigeration system equipment like compressors, condensers, clc.

Interpret psychrometric properties and processes using psychrometric charts.

3
4.

N e Wéﬁf\/\/;y
o a
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MADHAV INSTITUTE OF TECHNOLOGY R SCIENCE, GWALIOR

@ [Deemed 1o be niversity) _

&/ NAAC Accrettitnd witli Avs Grade .j, )

: Department of Mechanical Engineering ——
For batch admitted In Academic Spssion 2022-23

cvelop strategics for optimizing air-conditioning systems based on specific requirements and conditions.

List of Experiments (Expandable):
1. Demonstration of fundamental study of Absorption Re

frigeration System.

2 -
2. To study Performance of lee-Candy unit.

3. Demonstration of C.0.P. and Performance of Air-Conditioner.
e (Ice candy Unit)

4. Demonstration of fundamental study of Vapour Compression cyc
S m.

_ Determination of C.0.P. in Vapour compression Refrigeration systc
6. Demonstration of Electrolux Refrigerator.
7. Equipment and controls of Refrigeration Systems.
8. Equipment and controls of Air Conditioning Systems
9. To study duct and induct type AC
10. To study refrigeration and fault simulator
11. Demonstration of C.O.P. and other performance parameters for Me
0.P. and other performance paramelers for Mech. H

ch. Heat Pump.

12. Demonstration of C. cat Pump.

Text Books:
1. Arora C.P., Refrigeration and Ai —Hill Latest Edition, New Delhi

r-condit.iohing, Tata McGraw

- T T P PR S —gm————

E———
i . whiz ! 5 g Rargel 3 s 1
] AR AT sl S

References BoOks®
1. RoyJ. Dossat, Princi
2. Stoecker W.F., and Jones

ples of Refrige-raiion, Wiley Limited

J.W., Refrigeration and Air-conditioning, McGraw - Hill, New Delhi

T
o v et

SEEERXE
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MADHAV INSTITUTE OF TI CHNOLOGY B SCIENCE, GWALIOR

4 (Deemed 10 e Liniwensity)
. NAAL Avyredited with Avetu wile ! )
T Department of Mechanlcal Englneering —
ror batch admitted In Academic Sesslon 2022-23

219061 1: Automotive Transmisslon
‘Theory I"aper ‘

_-_(.'F_iil-g.,,-.\'- B ;I'I,[IE - ___ Code Credit-4 ' )
Departmental Automaotive 2190611 L 1 I Max Marks-50
Core-DC | Tramsmission ] | | Duration-2 hrs. |

Course Objectives .

To make the students:

1. develop the basic knowledge of the studen
2. understand various transmission system.
3. develop the skills to work in the arcas of alternative drives.

ts in mechanics, torque CONVErsion arcas,

Syllabus

UNIT -1 TRANSMISSION REQUIREMENTS:
Requirements of transmission system, general arrangement
rear-engine vehicle with live axles, general arrangement of de

r transmission, general arrangement of

of powe
wheel-drive

ad- axle and axles transmission; four-

transmission.

clutches and materials used- cone,
netic clutch.

UNIT -1l CLUTCHES:
Clutches Requirements of clutches,
single-plate, diaphragm-spring, multi-plate, centrifu

principle of friction clutches, types of
gal, over-running and eleciromag

UNIT -111 GEAR BOX:

Need of gear boxes, types- sliding mesh, constant mesh and epicyclic, gear boxes;

Synchronizers: principle. carly and later Warner synchronizer, Vauxhall synchronizer- gear matenials

lubrication and design of gear box: Hydrodynamic drive: Advantages and limitations, principle of fluid

coupling, constructional details, torque-capacily performance characleristics, drag torque, methods of

minimizing drag torque; Torque converter: performance characteristics: single, multistage and poly phase
ade angle and fluid flow,

torque converters, converier-coupling-performance characteristics, coupling-bl
converter fluid.

UNIT-IV TRANSMISSION SYSTEMS-DRIVE LINE:
Definition, forces & torques acling; lypes of drives-Hotchkiss, torque tube & radius rod drives; components-

aft, slip joint, universal joints & constant velocity universal joints; front wheel drive; Final drive:
definition; types- worm-wheel, straight-bevel gear, spiral-bevel gear & hypoid-gear drives; double-reduction &
twin-speed final drives: Differential: FFunction, principle, construction and working; non-slip differential;

differcntial lock; rear axle- loads acting & types; multi-axled vehicles.

propeller sh

UNIT =V AUTOMATIC TRANSMISSION:

» yransmission, power glide transmission,
and limitations, principle of carly and modificd Wi

Chevrolet *turbo glide hydraulic control system of automatic
iransmission; Electric drive: advantages ird-Leonard system,

modemn electric drive for buscs: performance characteristics.

Course Qutcomes:_

After successful completion of this course students will be able to:
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MADHAV INSTITUTE OF TECHNOLOGY B SCIENCE, GWALIOR
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Department of Mechanical Engineering sl
For batch admitted in Academic Session 2022-21

I ldenufy components and processes ivolved m an refnperation cycles

2. Analvze the workimg principles and lnmitanons af standard Vapour Compression Refrigeration systemns
3. Evaluate the performance of different refnperation system cquipment hke compressars, comidensers, etc
4. Interpret psyehrometne properties and processes using psychrometric charts,

3. Develop strategies for optimizing air-conditioning systems based on specific requirements and conditions

Text & References Books:

1. Heldt P-M.; Torque converters; Chilton Book Co.

2. Giri NK: Automobile Engineering: Khanna Publisher

3. Newton, Steeds & Garret; Motor Vehicles: B, Publication.

4. Judge, A.W., Modem Transmission Systems, Chapman & Hall Lud.
5. Check Chart; Automatic Transmission; Harper & Row Publication.
List of Experiments:

1. Study of transmission of front and rear engine vchicles

2. Study of front and rear-whecel-drive vehicle

3. Study of four wheel-dnve vehicles

4. Study of vanous gear boxes and pre synchronization systems

5. Study of fluid couplings, hydrodynamic drives and torque converters

6. Automatic transmission system study.

Laboratory Course Outcomes: ol

After successful completion of this consc studzins will be able to:

CO1: Describe the concept of gear motions, drive line positions.

co2: Explain about different types of gearboxes.

CO03: Know about the multi stage and poly phase torque converters, performance characteristics.
CO4: Demonstrate about Automatic transmission.

COs5: Learn about the different drive systems.

CO6: Apply the mechanics ol transmission system.

N A
w Y, %
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(Deened 1o he Unjve raity)
A 7

NAAC Arcredited with Ass Cifadie
Department of Mechanical Engineering
For batch admitted In Academic 5ession 2022-23
s == e s S

Item
MES

To review and finalize the courses & syllabi to be offered (for batch |
admitted in 2022-23) under the Open Category (OC) Courses to be
offered in traditional mode for B Tech VI semester of other

departments along with their COs.
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210129: ¢ oncepty of Mechanionl Sveteme

Crnlepor | Tk { mels 0 pedtinl [henry Faper
. — | | | !

Open Catepory | Coneepis of MR 1 1 P Moy Macke 20

\ Mechamcal Syetems | | ‘ Noratvon.J N

Course abjectives: To male the «tndent to

1 Develop the fundamental of I ngincering mateniale and reciprocating ma hymes
" ]\‘“I'C]nrl an abihiny 1o undertand the Thermodynamic laws, Fluid mechanse s aned Mae
design concepts for solving engineenng problems

Undemstand the concept of measurement and production machines

3. Demonstrate Engines fundamentals using models

Svllabux ™7 ' O

UNIT-1:

Engincering Materials: Classification, composition of cast iron and carbon steels on iron-carbon
diagram and thenr mechamical properties: Alloy stecl and their applications; Stress-Stramn diagram,
Tenstle, shear, hardness and fatigue testing of matenals.

UNIT-11:

Measurement and Machine Tools: Concept of measurement error & uncertainty analysis,
measurement by Vermer caliper, micrometer, dial gauges, slip gauges and sine-bar. Introduction to
lathe drilling, milling and shaping machines.

UNIT-111

Fluids Mechanics and Hydraulic machines: Fluid properties: pressure, density and viscosity,
static and kinetic energy, Bernoulli's equation for incompressible fluids, viscous and turbulent
flow, Pelion, Francis and Kaplan turbines, Hydroclectric power plants

UNIT-IV

Thermodynamics and Reciprocating Machines: Zeroth, First, second and thid law of
thermodynamics, classification and working of water wbe and Fue wbe botlers, natursl and
induced draught, Refngeration, vapour absorphion and compression system, coeflivient of
performance (COP), Working of two stroke & four stioke petiol and diesel 10 engines

UNIT-V

Design Concepts: Design process, Factor of safety, design standards and units, Matenal selevtion
in Mechanscal Design, Introduction o 21 and 3D modules, Concept ol computet atded  dratting
and Machine drawing, Stress concentration, Faligue- cychie loading

Course outcomes: Afler successiul completion of this course students will be able to

1 Vﬁaﬁf\/ 3
R X
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1. Define the essential coneepts
Engincering.

2. Summarize fundament

3. Solve the various problen
Engincering

4. Apply the design procedure fo

5. Evaluate the problems of Thermody!

6. Generate  the
machine in depth

al techniques
1s based on

r solvil

Text & References Books:

Narula; Material Science: T™MH
Agrawal B & CM: Basic Mechanic
Nag PK, Tripathi et al; Basic Mech

AW AW —

S
a\"

pepartment of Mechanical

of thermal, design andd o

skills 1o demonslratc

Rajput: Basic Mechanical Engineering
Bhandari VB, Design of Machinc clements;
Machine Design by Mubecen, Pearson

o
’5/‘/\*«/{}/

TL OF TLCHNOI 0GY &

[ paeed Hed et ity

MAAC Arp et dwnth A

admitted in Ac ademic Se

and process used in po
basic concepls

g, and drafling the dilfere

mics, Hydraulic mitc
Hydraulic

al Engincering; T™MI

of various trac

SCIENCE, GWALIOR
%)

oo Carde
Fnpinecting ——
wlon 2022-23

duetion usedd n Mechanieal

wer generaling machines
ks of Mechanical

nt design of machine  elements

hines and LC. engine

machines  and reciprocating

anical Engincering; T™H

Tata McGraw Hill Book Co

Pl
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MM.‘IIMVINS]IIUII, ol Tl CHNOLOC .
pr (Deemed e b Lieer (M ‘[J
@.’j NAAI .N{I-.I'r-llw‘lu\"|<rl'|" ‘, )
. pPepartment of Mechanical [ngineering .
qpasion 2022-21

For batch admitted in Academic

Crodit-3

910130: Digital Manufacturing ) R B _
Catepory | Title Code Iheary Paper ]
_———'-——_‘,_—-_‘___________-_'___—-— e — e e _— — - e ——
Open Category- | Digital 910130 L " r I'vlu.t‘.'ﬂnrks-ﬁll
oc Manufacturing _ k! I"""“‘f"’{'”-‘*-
Course Objectives: To make the student 10 understand: . _
ited use of qutomated system, processes and tools in design and

1. The knowledge on the integr

manufacturing.
The basics of Additive manufacturing used in various industry applications. Further it will exposc the
chnology using 3-D printing.

students to additive manufacturing te

b

NG FUNDAMENTALS: Elements of computer
The design Workstation, Graphics
and Geo-modeling, Wire frame

Syllabus
UNIT-1 DIGITAL DESIGN AND MANUFACTURI
anufacturing data basc:

Aided design, Design Processes Creating m

terminal. The software configuration of graphic packages, Constructing
versus Solid Modeling.

NG TECHNIQUES: From classical to
inter Workfow and Software, Selecting
cations, Building Projects.

G AND PROTOTYPI
able Materials, 3D Pr
3D Printer, 3D Models, Appli
anism, Main drive, feed drive, ATC,
rogramming for Lathe,
adaptive control.

UNIT-11 ADDITIVE MANUFACTURIN
Additive manufacturing, 3D Printers and Print
a Printer: Comparing Technologics, Working with a
UNIT-1II CNC TECHNOLOGY: Basic clements, Drive Mech

Control systems, Feedback devices, Input media and coding formats. Manual part p
Drilling and Milling machines, Computer assisted part programming languages APT,
MANUFACTURING SYSTEMS: - GT Pan
s of GT. FMS Workstations, Material Handling
S Analysis Methods. Basic Elements of an

OGY & FLEXIBLE

M/C Cell Design, Bencfit
Planning of FM

UNIT-1V GROUP TECHNOL
Families, Classification & coding,
& Storage Systems, Computer Control System,
Automated system, Levels of Automation.

UFACTURING: Industrial Robots and their applications for
and maotions, robot classification and their

and end effectors, sclecting assembly
assembly.

UNIT-V ROBOTICS IN DIGITAL MAN
and handling activitics. Configuration

bilitics, hardware of robots, Acluators, scnsors
arts, applications of robots in manufacture and

transformational
performance capa
machines Feeding and transfer of

Course Outcomes: Afier successful completion of this course students will be able to:

1. Highlight the knowledge of a 3D printer, how to use a 3D printer and how to assemble a 3D

printer.

2. Express basic drawing skills to design simple 3D design using open source 3D drawing sofllware
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@ NAAC Accredited with A++ Grade
i Department of Mechanical Engineering o 0

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(Deemed to he Unwrmwl :.-'j
)

esslon 2022-23

For batch admitted in Academic S
¢ themina coordinated

Text & References Books:

ed manufacturing and integrat

Choose the components of computer integral

manncr.
pection systems and finally

Correlate automated material handling systems. automated ins
creating FMS.
Assess small robots and DIY projects where they can accommodate simple designs to prin

parts and make it live.

ted

mufacturing by M.P. Groover, PHI

a

1.

S W B W o

Automation, Production system and computcr integrated m

publication.
CAD/CAM by P. N. Rao, P. N. Rao, Tata McGraw Hill publication
Js by Koren Yoram, Tata McGraw Hill publication

Computer control of machine too

Manufacturing Engincening And Technology by Serope Kalpakjian, PHI publication.
CAD/CAM/CIM by Bhupendra Gupta, Dhanpat Rai publication
Gibson, Rosen, Stucker, Additive Manufacturing Technologies:

Digital Manufacturing. Springer, 2009.
Hopkinson, Hague, Dickens, Rapid Manufacturing: An Industrial Revolution for the Digital Age.

o
— b
o5

Rapid Prototyping to Direct

¥

A
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
,?.-\ (Deemed 10 be uUniversity) . "-
\ ) NAAC Accredited with Aes Grade ] )
T Department of Mechanical Engincering mewt (1 ™
For batch admitted in Academic Svssi-n_rli'_l?i_?{-ﬂ P -
910131: Process Planning and Cost Estimation B I
Category Title Code Credit -3 Theory Paper
Open Category-OC | Process Planning 910131 LT P | Max.Marks-50
and Cost - — Duration-2 hrs.
Estimation ]

Course Objectives

1.To link design and manufacturing.

2. To determine the process and scquence of o
process planning is used to increase the output

perations (o obtain a useful final product. In companics,

of the business.

Syllabus
UNIT I INTRODUCTION TO PROCESS PLANNING
Introduction- mcthods of process planning-Drawing Interpretation-Material cvaluation — steps in process

selection- Production equipment and tooling selection

UNIT Il PROCESS PLANNING ACTIVITIES
s-Selection jigs and fixtures election of

Process parameters calculation for various production processe
quality assurance methods — Set of documents for process planning-Economics of process planning- casc

studies

UNIT 111 INTRODUCTION TO COST ESTIMATION
Importance of costing and estimation —methods of costing-€
estimates — Estimating procedure- Estimation labor cost, material cost-

Calculation of depreciation cost

lements of cost estimation —Types of
allocation of overhead charges-

UNIT IV PRODUCTION COST ESTIMATION
Estimation of Different Types of Jobs — Estimation 0

Estimation of Foundry Shop

f Forging Shop, Estimation of Welding Shop,

UNIT V MACHINING TIME CALCULATION
Estimation of Machining Time — Importance of Machine Time Calculation- Calculation of Machining

Time for Different Lathe Operations, Drilling and Boring — Machining Time Calculation for Milling,
Shaping and Planning -Machining Time Calculation for Grinding.

Course Outcomes
Upon the completion of this course the students will be able to

CO]l. Select the process, equipment and tools for various industrial products.

CO?2. Prepare process planning activity chart.
CO3. Explain the concept of cost estimation.

CO4. Compute the job order cost for different type of shop floor,

COS5. Calculate the machining time for various machining operations.

Text Books:
1. Peter scalon,

Dec 2002.
2. Sinha B.P, “Mechanical Estimating and Costing”, Tata-McGraw Hill publishing ¢

“Process planning, Design/Manufacture Interface™, Elsevier science technology Books,

. 1995
3l




MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

. (Deemod to he University)
) NAAC Accredited with Ass Grade > )
L Department of Mechanical Engineering o

Academic Sesslon 2022-23 -

For batch admitted In

list/ Lab manual/Skill based

To review and finalize the Experiment
be offered in B.Tech.VI

It .
M(;El“; mini-project for all the Laboratory Courses {0
semester (for batch admitted in 2022-23).
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MADHAV INSTITUTE OF TELCHNOLOGY & SCIENCE, GWALIOR

i
(’ {Deemed to e University) y
NAAC Arcredited with Ass Grade )
e Department of Mechanical Engineering H—
For batch admitted In Academic Session 2022-23

Mecchanical/Automobile Engg. VI Sem
S.No. Subject Code Subject Name
| 2120611 RAC
2 2190611 Automotive Transmission
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. (Deemed 1o be \riversity)
NAAT Avcrpdited with Ase Grada y J
B Department of Mechanical Engineering - W

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

ror batch admitted In Academic Lossion 2022:21

List of Experiments (Expandable):

2120611: Refrigeration and Alr=conditioning

(I S

~

o v

=1

9.
10. Demonstration of C.O.P. and other performance parameters for Mech. Heat Pump.

Demonstration of fundamental study of Absorption Refrigeration System.

Demonstration of C.0.P. and Performance ol Air-Conditioner.

Study of Vapour Compression cycle .

Determination of C.O.P. in Vapour compression Refrigeration system.
Demonstration of Electrolux Refrigerator.

Equipment and controls of Refrigeration Systems.

Equipment and controls of Air Conditioning Systems

To study duct and induct type AC

To study refrigeration and fault simulator

Laboratory Course outcomes:

Afier the successful completion of this coursc, the student will be able to:

Qe — &
o b

Calculate the COP of heat pump and refrigerator.
Obtain cooling capacity and cocfficient of performance by conducting test on vapor

compression refrigeration systcms.
Analyze the basic air conditioning processes on psychometric charts, calculate cooling

load for its applications in comfort and industrial air conditioning.

Develop thermal comfort conditions with respect to temperature and humidity

Viche
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GY & SCIENCE, GWALIOR

MADHAV INSTITUTE OF TECHNOLO
i (Deemad to be Universityl 2
\ NAAC Accredited with Ass Grade --:? I.
Lo e Department of Mechanical Engineering =y (W

h admitted in Academic Session 2022-23

For batc

2190611: Automotive Transmission

List of Experiments:

. Study of transmission of front and rear engine vehicles

2. Study of front and rear-wheel-drive vehicle
3. Study of four wheel-drive vchicles

4. Study of various gear boxes and pre synchronization systems
5. Study of fluid couplings, hydrodynamic drives and torque converters

6. Automatic transmission systcm study.

Laboratory Course OQutcomes:

Afier successful completion of this course students will be able to:

CO1: Describe the concept of gear motions, drive line positions.

CO2: Explain about different types of gearboxes.

ase torque convertcrs, performance characteristics.

CO3: Know about the multi stage and poly ph
CO4: Demonstrate about Automatic transmission.

CO5: Learn about the different drive systems.

CO06: Apply the mechanics of transmission system

Q%\/[‘/‘/’ﬂ gﬁ/ [
i @ -
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(Deemed to be Unive ruity)
NAAC Accredited with A++ Grade

Rt o Department of Mechanical Engineering

For batch admitted in Academic Session 2023-24

Item
ME11

To review and finalize the syllabi for all Departmental Co
Tech. IV Semester (for batch admitted in 2023-24) under tl

along with their COs.

re (DC) Courses of B.
1e flexible curriculum

Scanned with CamScanner

38

L ey )
RN ————



MADHAV INSTITUTE OF TECUNOLOGY R SCIENCE, GWALIOR

7
O [(reemeed in he 1aiwrraity)
e WAAL Argendited mt® Are Grade )
Department of Mechanical fngineering ———

For bateh admitted In Academic Sestion 01121

J120411: Industrial Engineering

= S : [
= Category } Title Code ] Credits: 3 | Theary Paper
. - EE———— o - & L4 L}
i c'[mnnunmi [ Industnal 1120411 | | I Max Marks-50
Core-DC ! Engincering I ) | { Duration-2hrs
— R S R £ J
Course Objectives: Industnal enginecring 18 concemed wath the design, improvement metallation, and
management of mtegrated systems of men. matenal, and machime Alter completing this course tuden
will Team a set of skalls that includes mathematical maodelmg, probabihity and stanstics, computer scienee,
human factors. mterpersonal shills, projedt management, and an ability 1o manage and admmmster large
technical engineennge and rescarch projects Ihus, industrial engineerimg may be thought of as appled
problem-solving. from inception 1o implementation.
Syllabus
UNIT-1
job shop and batch), Types

production systems (product,

Measurement of productivity., factors affecting

Production Systems and Productivity: Design of
of Production System. Definition and types of productivity,
the productivity and productivity improvement programs.

oduction Planning and control, objectiv

the PPC and Elements of PPC.

Production Planning and Control: Needs of Pr es of PPC, Principles
of PPC. Functioning of PPC. Factor determining

UNIT-1I
and classification of forecasting techniques.

Demand Forecasting: Introduction, demand patiemns, Need
factors affecting forecasting, time series analysis, qualitative methods- measures of forecast accuracy and

error analysis in guantitative forecasting.
Aggregate Planning: Introduction to Aggregate Planning, Factors affecting aggregate planning, objectives
and aggregale planning strategies, aggregate planning methods.
UNIT-111
and functions, need and classifications-

, objectives,

nology, inventory costre
abilistic inventory management,
lective control of inventory

Jationship, deterministic and

Inventory Control: Meaning and types of inventories
cconomic ordering

codification and standardization, inventory control termi
probabilisiic inventory modcls, quantity discount, Prob
quantity procurement cost, carrying charges, lead-time, reorder pomt, s¢

on and planning periods for master
dule, Bill of Matenal, Independent Demand versus
and munnfacturng resouree planning (MRP
«« of MRP system, materials requirement

UNIT-IV
duling and MRP: Functions, planning horiz

Master Production Sche

production schedule, types of masler production sche .
dependent demand, Functions of material requirements planning il
[ and MRP 1), inputs for MRP system, performance characterisiic

planning explosion.
hart, n jobs and 2 machine

rategies, concepl of single
al tardiness,

Unit-V
|: Production control outline, Gantt ¢

Production Scheduling and controk ( :
problems, 1 jobs and 3 machine problems, Johnson’s algorithm, scheduling st
carliest due date, Model to Minimize tot

machine scheduling, shortest Processing time rule, _
branch, and bound technique to minimize tardiness. Floor shop scheduling, Job shop scheduling

W 39
/ s -~ 1. A \ ’V?///\Qﬁ/
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¥ & SCIENCE, GWAL I1OR

MADMHAV INSTITUTE OF TECHNOLOG
\ (eemed Inlwl!ﬂ-v—r'l'v] »
& MAAC Acrredited with Ase firade 4 j
it Department of Methanieal Engineering o

For batch admitted in Academic Session 202124

ling: Factlity location factors and evaluation af
1« Tor layoul decisions, types of plant layout and
handling

Facility Locations, Plant Layout and Material Hand
assembly hine balancimg. materials

cls, quantitative mode

alternate locations; qn;lhlmn'c aspe
o techmigques;

their evaluation: computer aided layout desiy

systems.

the students shounld be able to:
i and production systems
wronment

Course outcomes: Afier learming the course

Apply the concept of productivity measuremen
in a dynamic market env

Calculate cconomic order quantity (EOQ) for a given sl ol inventory
of material requirements planmng (MRP)
heduling strategics in meeting

Compute the demand forccasting
parameters

|

2.
3
4. Apply the principles

s Evaluate the efficicncy of difTerent sc production deadlines

Text Books:
ment, Martand Telsang, S. Chand

1. Industrial Engincering and Production Managc
2. Production and Opcration Management by R. panncerselvam, PHI, Latest Edition
3. Manufacturing planning and control for SCM by Vollmann; TMH, Latest Edition.
4. Purchasing & Materials Management by Dobler & Lee, PHI, Latest Edition
Reference Books: ) -3
|. Operations Management by Krajewski, L. J., Ritzman, L. P. and Malhotra, M. K.. Prentice Hall, New
Delhi; Latest Edition.
ent by Ebert, J and Adams, D.J., Prentice Hall of India, New Delhi;

2 Production/Operations Managem

A

Latest Edition.
R. B.. Aquilano, N. J.

manufacturing and services by Chase,

3 Production and Operations Management:
and Jacob, F. R., TMH. New Delhi; Latest Edition .
Management by Buffa and Sarin, Wiley India; Latest Edinon.

4. Modemn Production/Operations
are/learning website:

Dr. Inderdeep singh, hitps:/nptelac.in’courses 1L
dras, Prof.’G. Srinivasan

List of Open Source Softw

|. Operation Management. [IT Roorkee, 2107238

2. Operation and Supply chain Management, [IT Ma
/110106045
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3120412: Design of Machine Elements

Category T em— “Code Credit-4 Theory
- "aper )
Departmental ————— 3130812 |L |7 |P | MoxMarks3S
Core-DC D"““Ff] of Machine ] Duration-2 hrs
Elements 2 1 2

Note: Use of PSG Design Data book is permitted in exam.

Course Pre-Requisites:
Mathematics-|
Mcchanics of Matenals

Course Objectives: To make the students:
1. Able 10 identify, formulate and solve design engineering problems.
2. Develop an ability to use the techniques, skills and modemn design engineering
engineering practice.

3. Demonstrate the ability to make proper assumptions,

varous mechanical machine clements.

tools necessary for

perform correct analysis whilc design upon

Syllabus
Unit-1 Introduction: Design process, Factor of safety, design standards and units, Material selection

in Mechanical Design, surface finish symbols, Surface Roughness, limit, fit, and tolerance, Gauge
design. Tolerance analysis in manufacturing and assembly, Design for Manufacturability, Comparison

nventional design process and modem design proccss
Definition, Nomenclatures, Classifications,

Design procedures, Eccentric loading

between co
Unit-I1 Bolted, Riveted and Welded joints:

Applications, Methods of joining, Loadings & Failures,

problems.
Unit-III Cotter and Knuckle joints: Definitions, Nomenclature, Classifications, Comparison

between keys and cotters, Design of Socket and spigot cotter joint, Sleeve type Cotter joint, Cotter
with Gib. Knuckle Joint, Suspension link, Pin joint, Adjustable joint, Tum-buckle.
Unit-1V Shafts, Keys and Couplings: Definitions, Classifications and Applications. Design under

various loads and cases.
maximum normal

s: Maximum normal stress and shear Stress theory,
s to different

1 distortion energy theory. Applications of theorie
and tools, Fundamentals and applications of CAD/CAM.

Unit-V Theories of Failure
strain and shear strain theory, maximun
material. Introduction to 2D, 3D modules
Concept of compuler aided drafting and Machine drawing,
Course Outcomes: After successful completion of this course students will be able to:
mechanical component considering lolerances and fits,

cific applications and loading conditions
al application.

Design a
Design a welded joint considering spe
Design a cotter joint for a given mechanic
Design a coupling for 4 given mechanical system.

Design a simple 2D or 3D module using CAD tools,

&\J% - @\/\/X, )
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCT, GWALIOR
@ [Doemed 1o be University)
- g NAAC Acciedited with Ass Grade |
i Department of Mechanical Engineering - }

For batch admitted In Academic spsslon 2023-24

Text &Reference Books

Mechanical Engineering Desipn byShigley JE et al; T™MII

1.

2. Machine Design byMubeen

3. Design of Machine clementsby Bhandari VI3, TMII

4. Text Book of Maehine Drawing bylohn KC; PHI Leaming
5. Engincering design — George Dicter, MGIH, New York.

Machine Drawing byBhat, ND: Charotar.
Machine Drawing byNarayana and Reddy: New age, Delhi.

6
7.
8. Design data book by PSG
? Fundamental of Engg Drawing Interactive Graphics byLuzzader WJ. Duff JM: PHI.

0. Mechanical design data book by Mahadevan and Reddy's;CBS

NPTEL Link for Design of Machinc Elements

http://nptel.ac.in/courses/112105124/

List of Experiments

I. Design and drawing of Single. double and triple riveted joint
2. Design and drawing of Single and double strap butt joint

3. Design and drawing of Welded joint

4. Design and drawing of Sockel and Spigot cotter joint

5. Design and drawing of Gib and Cotter joint.

6. Design and drawing of Knuckle joint

7. Study of Theories of failure

8. Design and drawing of Solid and hollow shaft

9. Design and drawing of Rigid coupling

10. Design and drawing of Flexible coupling

pletion of the course Lab students will be able to

Laboratory Course Outcomes: After the com
an 1.C Engine like Piston, cylinder, connecting rod ,

CO1 Design and analysis the different part of

crank shafts , flywheel.

CO2 Compare the materials used in designing the automobile engine parts.

CO3 Use the software like AUTO CAD , CATIA , PRO/E, SOLID WORKS.

CO4  Select the spring for a proper application also can selcct the proper material of spring.

COS Design the different types of gear like spur gear, helical gear , worm gear, bevel gear and also

able to know their practical applications.
CO6 Create a gear box for modern Automotive vehicles and can use this for the benefits of society.

W g !
o
N o
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3120413: Dynamics of Machines

Category litle ‘ Coile ;  redit-A ' ITheary Paper
7)_‘ —— } | | |
Departmental [ 1120412 | I P Max Marks- 15
Core-DC Dynamics of Machines T 713 “ Duration-2 hrs

= LN LN

Course Pre-Requisite
Engincernng Mechanics
Kinematics of Machines (3120332)

Course Objective. To make students able lo:
1 Understand the principles of gears and gear Irains. including their ¢l

3 Perform balancing of rotating and rec iprocating mechanical systems.
3. Analyze mechanical vibration phenomena, inclading undamped. damped, and forced vibrations

assification, termnology. and design

§__\1labns -

aring. Forms of tecth. Tooth profile. Cyclowdal
¢. Spur, Helical, Spiral. Worm and

Unit- 1 Gears: Classification, Terminology, Law of ge
and Involute tooth forms, path of contact, tecth in contact, Interferenc
Bevel gears.
erted and Epicyclic gear trains, Velocity Rano Vanous

Compound, Rev
mechanism etc

Unit- 11 Gear Trains: Simplc,
r box, Differential mechanism, cyclometer

applications of gear trains - Motor car gea
d reciprocating masses, Locomotive

Introduction, Balancing of rotating an
g of radial engines, Direct and reverse

Unit-111 Balancing:
line engines, Balancin

balancing. Balancing of
crank method of balancing.

multi cylinder in

brations Importance and scope of vibrations, Definitions, Types ol vibrations,
Principle of super position applied to

Unit-IV Mechanical Vi
(S.H.M.). Work done by harmonic force,

Simple Harmonic Motion
SHM, Beats, Fouricer transform and problems.

Undamped (Single Degree of Freedom) Free Vibrations: Derivations for spring mass systems,
Methods of analysis, Natural frequencies of simple systems, Springs in senes and parallel, Torstonal and
transverse vibratons, Effect of mass of spring and Probiems,

v, unons (1DOF): Types of damping, Analysis with viscous damping -

UNIT-V Damped fiee vil
auions Ul OVer, erincal and under damped systems, Logarithmic decrement and Problems
Whirling of shafts with and without damping, discussion of speeds above and below

roblems.

Introduction, Analysis of (orced vibration with constant harmonie excitation -
gting and reciprocating unbalances, excitation ol support (relative and absolute
Jotion transmissibility, Energy dissipated due to damping and Problems

freniv
Whirling of shafts:
critical speeds and P
Forced Vibration:
magnification factor, 1o
amplitudes), Jorce and n
Outcomes: Afler successful completion of this course students will be able to:
pts of gears

ms for velocity ratio and applications

Course
Co1: Understand the conce
CO2: Analyze pear train syste
CO3: Perform balancing of mechamceal systems

behavior of undamped mechanical vibration systems

CO4: Evaluate the
CO5: Analyze and design systems with dumping and forced vibrations
@/ -

"
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1 - Slightly; 2 - Moderately; 3 - Substantially

Text & References Books:

Design of Machinery by Robert L.Norton; TATA McGraw Hill.
Theory of Machines by S S Rattan: Tata McGraw Hill.
Theory of Machines by R S Khurmi: J K Gupta: S. Chand.
Mechanism & Machine Theory by Ashok G. Ambekar: PHI (Prentice-Hall India).
Theory of Machines by Sadhu Singh; Pearson Education.
Theory of Machines and Mechanisms by P 1. Ballancy; Khanna Publishers.

Theory of Machines by R K Bansal; Laxmi Publications.

N L st —

NPTEL Link for Theory of Machines-11

http://nptel.ac.in/courses/1 121 04121/ and hitp://nptel.ac.in/courses/1121 04114/

List of experiments

1. Study of various types of gears.

2. Study of various types of gear trains.
3. Balancing of rotating masses.
4

Balancing of reciprocating masses.
le and compound pendulum.

5. To verify the relation of simp
6. To study Undamped free vibration of equivalent spring mass system.

7. To study Damped free vibration of equivalent spring mass system.

8. To study the forced vibration of spring mass system

9. To determine the whirling of shaft.

10. Calculate the epicyclic gear ratio, input torque, holding torque and output torque.

Course Outcomes: After the completion of the course Lab student will be able to

CO1: Identify different types of gears and gear Lrains.

CO2: Analyze the balancing of rotating and reciprocating masscs.
CO3: Evaluate the dynamic behavior of simple pendulum systems.
CO4: Investigate frce and damped vibration systcms.

CO5: Analyze forced vibration systems and whirling of shafts.
CO6: Determine gear ratios and torque in epicyclic gear trains.

IV é\/@f”f

Laboratory

44

Scanned with CamScanner




MADHAV INSTITUTE OF TECHNOLOGY & SCIFNCE, GWALIOR
@ [Deemed tn be University) W
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3120415: Production Lab

Category Trile | Code : Credit-2 | Practical Slot

!
Departmental Lab | Production [ 3120415 L[T [r | MaxMarks-60
Core-DLC Lab i 5 4 Min.Marks-19

J

Course Objective:

1. To demonstrate the fundamentals of machining processes and machine tools.

3 i i [

) To develop fundamental knowledge on tool materials, cutting fluids and tool wear
mechanisms,

3. To apply the fundamentals and principles of metal cutting to practical applications through

multiple labs using lathes, milling machines, grinding machines, clc.

List of Experiments:

Step Tumning and Taper Tuming on Lathe.

Threads Cutting and Knurling on Lathe.

Machining Flat Surface using Shaper Machine.

Manufacturing of Spur Gear using Milling Machine.

Making Internal Splines using Slotting Machine.

Hole on work piece through Drilling.

Grinding of Single Point Cutting Tool

Slot / Groove cutting using shaping machinc.

Performance on mald making of Simple component.

10. Performance on pattern making of Simplc component.

11. Performance on Metal Casting of Simple component.

Performance on Welding of simple work piece (Example Arc Welding)
13. Performance on Sheet Metal work of Simple component.

14. Performance on hot forging of Simple component

15. All Students must complete one skill based project assigned by faculty

== = R N

Laboratory Course Outcomes: After the completion of the course Lab student will be able to:

CO1 Demonstrate the failure occurs during manufacturing process.

CO2 Apply the theory of metal cutting in experiments. .
CO3 Perform step, taper trning, knurling and threading.
CO4 Produce stepped surface using shaper and keyway using milling machine.
CO5 Demonstrate knowledge of different machine tools used in machine shop.

CO6 Evaluate the chip thickness ratio, shear angle and material removal rate.

Qﬁ}@f/./ﬂ LT /
s

Scanned with CamScanner



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

[Deemed ta he University) "
(c_ » NAAC Accredited with Ass Grade ‘,)

S Department of Mechanical Engineering - -
For batch admitted In Academic Sesslon 2023-24

Item
ME12

To review and finalize the Experiment list/ Lab manual/Skill based mini-project
for all the Laboratory Courses to be offered in Batch IV semester (for batch

admitted in 2022-23).
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Mechanical Engineering \

S.No. Subject Code Subject Name

__________——d_____d___.____—;——-

3120412 Design of Machine Elements

-

-

3120413 Dynamics of Machines

]

3 3120415
L_,,_L,_____f—[_”,——

Production Lab

W ”

U %”{\/’%/@
o
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a2 . : .
120412: Design of Machine Elements

List of Experiments

1. Design and drawing of Single, double and triple riveted joint
2. Design and drawing of Single and double strap butt joint

3. Design and drawing of Welded joint

4. Design and drawing of Socket and Spigot cotter joint

5. Design and drawing of Gib and Cotter joint.

6. Design and drawing of Knuckle joint

7. Study of Theories of failure

8. Design and drawing of Solid and hollow shaft

9. Design and drawing of Rigid coupling !
10. Design and drawing of Flexible coupling

Laboratory Course Outcomes:

After the completion of the course Lab students wil be able to
COl1 Design and analysis the different part of an .C Engine like Piston, cylinder, connecting rod,

crank shafts , flywheel.
CO2 Compare the materials used in designing the automobile engine parts.

CO3 Use the software like AUTO CAD, CATIA.
CO4 Select the spring for a proper application also can select the proper material of spring.

COS5 Design the different types of gear like spur gear, helical gear , worm gear, bevel gear and

also able to know their practical applications.
CO6 Create a gear box for modern Automotive vehicles and can use this for the benefits of

society.

Skill Based Project

1. FEA of lap joint based on various geometrical parameters 1o study the behaviour of

weld strength
g to study residual stress and distortions

g using ANSYS 2020 Rl
| bearing using ANSYS 2020 R1

. Simulation of weldin
. Analysis of composite multi leaf sprin
_Heat Transfer analysis for different materials of bal
analysis of Modified tooth in Spur Gear for increasing (he performance by

mbly errors and gear slippage in the axial direction during dynai

d\/ cal

. Numerical

ok WM

reducing the asse mic

loading
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A0,
L0400 Dynamibes of Machines
List of experiments

1. Swdy of varions types of pears,

rs

Study of vanous tvpes of pear s,

-

Balancing of rotahing masses,
4. Balancmg ol reciprocating masses,
S Study of Kinematic synthesis of mechanisms.

6. Study of cams and followers,
7. To draw cam profile, velocity and aceeleration diagrams of a given cam-follower mechanism.

. Draw the profile of various cams with different types of followers.

Plot the follower displacement vs angle of cam rotation curves for changing compression spring.

<

follower weights and cam speed.

10. Calculate the epicyelic gear ratio, input torque, holding torque and output torque.

Course Outcomes:

CO1 Identify the kinematic chain and mobility, and perform the kinematic analysis of a given

mechanism.

arious motion transmission elements like gears, gear trains, cams, belt drive and

CO2 Analyzev

rope drive
freedom (mobility) of a mechanism

CO3 Determine the degrees-of-
s and dynamics to machinery.

CO4 Apply the fundamental principles of static

CO5 FEvaluate the dynamic forces for various machines.
CO6 Analyze the fundamentals of machines for desired kinematic or dynamic performance.

Skill Based Project

|. Development of various 10y mechanisms.

. Design of casy (make/use) cycle.

J

3. Working model of epicyclical gear train.
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Department of Mechanical Engineering
For batch admitted in Academic Sesslon 2023-24

Preparation of educational model of powder metallurgy setup.
Demonstration model of M1G and T1G setup.

Battery operated working model of lathe machine.

Waorking setup of Arduino CNC plotier.

Working model of foot operated hammering machine for forging purposc.
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Item
ME13 To finalize the Skill Internship Project (SIP) module to be offered in Dec 2024.
S.No. Name of Module Name of Faculty
] Hands on practice on conventional machining Dr. S K Chourasiya

2 . P
Introduction to AUTO CAD for Engineering | p e opoag Agrawal

Applications
3 Hands on practice on Casting Technology Dr. Gavendra Norkey
4 Hands on practice on Welding Technology Prof. R P Kori

5 Precision Machining and Metrology Workshop Prof. Vaibhav Shivhnch

MR ARG EL L L L f
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