Annexure

1)

Part — B :: Criteria 1 — 1.7. Evidence of solving complex engineering Problems

The detailed report on all mini project titles of various years

PO5 PO4 PO3 PO2 PO1
Course related
Ansys/ to project eg:
Inventor/ Environ KOM/DOM/SO
Solidwor | Experime | ment/Soc | Mathema | M/BTD/ATD/Al/
Title of Mini Project ks / etc. ntal iety tical ML/etc..
Thermal performance
analysis of cross flow dew
point indirect evaporative
cooling system No Yes Yes Yes FHT, FME
Design of end effector for
tomato plucking robot Yes no Yes Yes SOM, KOM
Performance analysis and
synthesis of helical darrieus TUM, MEV,
wind turbine Yes Yes Yes Yes SOM
Design and simulation of
robots in Robot Operating Yes Yes Yes Yes gsgl ’CI:DC(:)RM’
System (ROS) '
Development of Scal
Coolinngquipment f(?r FME, BTD,
Chemotherapy Induced Yes Yes Yes Yes ATD, FHT,
. MSM, COE.
Alopecia
An experimental study on
effect of dust on power loss
in solar photovoltaic module | No Yes Yes Yes
FM, TUM,
Design of flying wing drone yes Yes Yes SOM, DOM,
Yes FEM, DIM
Design Of Active SOM,MSM,CO
Electromagnetic Vehicle E,MFE,MEV,D
Suspension System Yes Yes Yes Yes M
A study on mode-II
delamination in additive
manufactured plastics Yes Yes Yes Yes
Performing Analysis on JET BTD,ATD,MSM,
ENGINE propeller Yes Yes no Yes FEM
Smart Pesticide Sprayer for SOM,MSM,KO
Arecanut Trees Yes Yes Yes Yes M,DOM
Automatic Seed Sowing
Machine Yes No Yes No SOM,KOM
FHT, CAMD,
Hydroponic Farming Yes Yes Yes Yes FME
Design Analysis and Testing
of Glass Fiber Reinforced
Plastic Shaft
Analysis of an Open
Automobile Differential Yes Yes Yes Yes SOM, DM
Depth Of Cut Studies On
Concrete Block With
Abrasive Water Jet Machine | No Yes Yes Yes NTM, MAP




Automated Sewage cleaner

Yes

Yes

Yes

Yes

DM, MSM,
CAMD, MFT,
DOM

FABRICATION OF WHEEL
DRIVEN PESTICIDE
SPRAYER

Yes

Yes

Yes

Yes

KOM,DOM,MF
T

INVESTIGATION ON
AERODYNAMIC
PERFORMANCE OF
LOW VELOCITY WIND
TURBINE

Yes

Yes

Yes

Yes

FME, TUM

DESIGN MODIFICATION OF
BELT CONVEYOR SYSTEM
TO

SET OPTIMUM RESULTS

Yes

Yes

Yes

Yes

SOM, DM

Experimental study on
effects of process
parameters in micro-edm on
Inconel 625

Study on Performance
Characteristics of Fibonacci
Horizontal Axis Wind Turbine
m

Yes

Yes

Yes

Yes

TUM,MFT,NTM
,FME

Density based traffic control
with ambulance detection

No

Yes

Yes

No

ECE

Design and fabrication of a
device for initial hot water
supply from solar water
heater

No

Yes

Yes

Yes

ATD BTD FHT
FME

UAV for Agricultural
Assistance using Li-DAR
Sensor.

MACHINING STUDIES ON
HY-80 STEEL USING
SUBMERGED ABRASIVE
WATER JET MACHINE

Yes

Yes

No

No

MAP,MFT,MM
M,NTM

Modelling of Heat Transfer
during Machining of
Ceramics

Yes

No

No

Yes

NTM, MSM,
FHT, SOM

Solar powered peltier cooler

No

Yes

Yes

Yes

AUTOMATED GUIDED
VEHICLE (AGV)

Yes

Yes

No

Yes

Al / ML

Home Automation System

Modeling and analysis of IC
engine piston made of Al
MMCs

Yes

no

no

Yes

SOM BTD FME

Predictive Simulation of
Human Walking Augmented
by Knee Exoskeleton

Yes

No

Yes

No

Biomechanics

Power Generation using
Speed Breakers

Yes

Yes

Yes

Yes

DME, CAMD

DESIGN ANALYSIS AND
OPTIMIZATION OF
TUBULAR SPACE FRAME
CHASSIS

Yes

No

Yes

Yes

SOM,CAMD,M
FE,CCR,MSM

Fabrication and Modal
Analysis of FSAE Car Seat

Yes

Yes

No

No

MSM, MEV,
CAMD, SOM,
NTM




Determination Of Residual
Stresses in a given material
by X-ray Diffraction No Yes No Yes MSM,SOM
Developing fatigue behaviour
model for 4340 alloy steel
using machine learning
algorithms No No Yes Yes SOM, Al/ML
3D Printing and Fabrication
of a Soft Robotic Fish
. . KOM, DOM,
Analysis of Suspension
system of a Railway Bogie DM2,MEV,
Yes Yes Yes Yes COE
Experimental studies on MSM, NTM,
13Ni400 No Yes Yes Yes BTD
DESIGN AND
AUTOMATION OF
NUTRIENT FEED SYSTEM
TO ENHANCE GROWTH
RATE IN HYDROPONICS Yes
. . . TUM,DOM
Highway wind turbine Yes Yes Yes No RES
Development of Human
Exoskeleton Simulation SOM,KOM,DO
Model using OpenSim Yes Yes Yes Yes M
Experimental studies on
measurement of repulsive Yes no Yes engineering
force Neodymium magnets physics
2)

Part — B :: Criteria 1 — 1.7. Evidence of solving complex engineering Problems

The detailed report on all major project titles of various years

3)

Part — B :: Criteria 2 — 2.1.1. State the Structure and Component of the Curriculum

Detailed Discussion on structure and curriculum

4)

Part — B :: Criteria 2 — 2.1.2. State the process used to identify extent of compliance of the

curriculum for attaining the Program Outcomes and Program Specific Outcomes

Detailed discussion on compliance of curriculum




Part — B :: Criteria 2 — 2.2.1. Describe Processes followed to improve quality of Teaching & Learning

Some of the examples of such expert-talks held by the department

In this initiative, experts from various walks of life are invited to give lectures to our students. They
give talks on the field of their expertise using real-world / live examples. This enables students to
enhance and appreciate their classroom learnings.

Below mentioned examples are few of the many such expert-talks held by the department:

MEA IN ASSOCIATION WITH 1IC BMSCE CONDUCTED A WEBINAR ON PRODUCT DESIGNING INSIGHTS
FOR YOUTH ENTREPRENEURS BT PRASANNA BANAVARA WHO IS A TECHNICAL PROGRAM MANAGER
AT INTEL TECH. PVT LTD WAS CONDUCTED ON 21ST MAY 2021

7 ENE =

WEBINAR ON PRODUCT
DESIGN INSIGHTS FOR
YOUTH ENTREPRENEURS

FURASANNA RANAVARA
Teehniaat Pampram Mans,

.
e e )

215t May 202
S-7:30 pm

May 23rd, 2021: Prof. Madhav Murthy, Assistant Professor, Department of Mechanical Engineering
delivered a talk on “Importance of Linked in” for the benefit of students of BMSCE attended by 110

students.

e

Importance of

@ PROF MADMAY MURTHY

June 4th, 2021: Mechanical Engineering Association (MEA) organized an online talk on ‘Design for
Manufacturing in Aerospace Industry’ by Mr. Narasimha Sharma, Lead Engineer and Workflow
Manager, Airbus, The talk was attended by post graduate students of Machine Design and

Manufacturing Science & Engineering.



June 5th, 2021: Mechanical Engineering Association (MEA) organized an online talk on ‘Advanced
Manufacturing Systems & Industry 4.0’ by Mr. A. N. Chandramouli, Industry Expert in the field of

Manufacturing Technology with 40 years of experience. It was attended by VI Semester students.
7 -
7 ® @

MEA PRERENTS A TALN ON

ADVANCED
MANUFACTURING
SYSTEMS & INDUSTRY 4.0

‘9 o sr e
//

June 19th, 2021: MEA organized an online talk on ‘Nonlinear Finite Element Methods’ by Mr. Vasantha

'~

1AM,
JUNE 5TH 2021

r

Kumara M., Head-Product Design, Altair Engineering India Pvt. Ltd. The talk was attended by PG

students of Machine Design and 60 students of VI Semester B. E..

June 25th, 2021: Dr. Rudra Naik, Chairman ISTE-BMSCE chapter organized a webinar on “Optimism in

Difficult Times” delivered by Mr. V. Ashwath Ramaiah, Head, Unique Consultants, Bengaluru.
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ONE WEEK HANDS-ON WORKSHOP ON INTRODUCTION TO

ADVANCED MACHINING PROCESSES AND TESTING WAS
CONDUCTED FROM 30TH OF SEPTEMBER TO 8TH OF OCTOBER
2021. THE STUDENTS GOT THE REAL WORLD EXPERIENCE AND
WERE MADE AWARE ABOUT THE IMPORTANCE ON SOME
ADVANCED MACHINING PROCESSES LIKE ABRASIVE WATER JET
MACHINING, WIRE EDM,LASER MACHINING, 3D PRINTING, CNC
FEATURES, CMM AND 3D SCANNER.

A VALUE ADDED COURSE ON INTRODUCTION TO SOLIDWORKS
WAS CONDUCTED BY STUDENTS FROM 27TH SEPTEMBER TO
4TH OF OCTOBER WHERE STUDENTS WERE INTRODUCED TO THE
BASICS OF PART MODELLING, ASSEMBLY AND SIMULATION IN
THE SOLIDWORKS SOFTWARE. LATER THE STUDENTS WERE
GIVEN AN EXAM TO CHECK THEIR KNOWLEDGE ACQUIRED BY
THE COURSE.

A TALK ON ROLE OF TECHNOLOGY IN AGRICULTURE BY LOKESH
KAKARLA WHO IS AN AGRICULTURIST AND AN ENTREPRENEUR
WAS CONDUCTED ON 31ST DECEMBER 2020
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ATALK ON INTRODUCTION AND IMPORTANCE OF EV’s, ELECTRIC
VEHICLE BATTERIES BY MR. VASANTH KUMAR M FROM ALTAIR
ENGINEERING PVT LTD WAS CONDUCTED ON 19TH OF DEC 2020.

A TALK ON INTRODUCTION TO WRITING A CASE STUDY BY DR.
SRIDHAR H R WHO IS AN ASSISTANT PROFESSOR IN THE DEPT.
OF MANAGEMENT STUDIES AND RESEARCH, BMSCE WAS
CONDUCTED ON 24TH OF NOVEMBER 2020.

MEA IN ASSOCIATION WITH ISAMPE CONDUCTED AN EXPERT
TALK ON THE TOPIC CHARACTERIZATION OF COMPOSITE
MATERIALS FOR AIRCRAFT STRUCTURAL APPLICATIONS FOR
POST GRAD AND 6TH SEM STUDENTS, BY SRI. GNANSEKAR
ARULDOSS WHO IS AN ADDITIONAL GENERAL MANAGER AND
HEAD OF MATERIALS AND PROCESSES ENGG., HINDUSTAN
AERONAUTICS LIMITED WAS CONDUCTED ON 24TH OF MAY
2020.

Part — B :: Criteria 2 — 2.2.2. Quality of end semester examination, internal semester question

papers, assighments and evaluation

Discussion on quality of question papers, assighment and evaluation

Initiatives:

focused on the outcomes.

Implementation details:

Course outcomes and program outcomes are being mentioned in the internal assessment

guestion papers so that while preparing the question paper, faculty’s attention is very well

Both in CIE and SEE, generally, many questions are framed using Bloom’s Taxonomy action verbs.

This ensures that the standards (quality) of the questions are high.

Question papers (both CIE and SEE) are scrutinized by the members of the Board of Examiners.



- Also, academic audits are conducted by a team of senior faculty (drawn from across the
disciplines) authorized at the institution level.

Alignment of assessment towards attainment of COs:

- Questions are framed in such a way that attainment of the course outcomes are easily possible.

- Inorder to illustrate this, the following few courses have been selected:

SI. No. Course Title Course Code |Credits[Semester
1. Basic Thermodynamics 15ME3DCBTD 3 11
2. Design of Machine Elements - 1 15ME4DCDM144 vV
3. Applied Thermodynamics 15ME4DCATD 3 vV
4. Management and Entrepreneurship [16ME5DCMAE|3 v
5. Computer Aided Machine Drawing [L6ME5DCCMDI6 v
6. Design of Machine Elements - 2 16ME5DCDM?2J3 \V/
7. Fundamentals of Heat Transfer 16MESDCFHT |6 vV
8. Mechanical Vibrations 16ME6DCMEV3 VI
9. Modeling and Finite Element Analysisfl6ME6DCMFE [6 VI
10. [Control Engineering 16ME6DCCOE |3 VI
11. |Mechatronics 16ME7DCMCT(6 VII
12. [Project Work - Phase 2 16MESDCPW2|12 VI

Design of Machine Elements - 1

- Fore.g., consider ‘Design of Machine Elements - 1’ course. Course Outcome - 1 is: “Apply concepts
of mechanics of materials to estimate the stresses in a machine element and predict failure of
components based on theories of failure”. As shown below (Fig. 1), question 2(c) of CIE1,

effectively addresses the course outcome number 1.

[ ¢ [ A mild steel shaft of 60 mm diameter is subjected to a bending moment of 25 X 10° N-m | 10 | 1 | WV |
and torque M. If the vield point of steel in tension 1s 230 N/mm?, determine the maximum
value of this torque without causing wvielding of the shaft according to:(1) Maximum
principal stress theory of failure, (11) Maximum shear stress theory of failure & (111)
Masimum distortion energy theory of fallure. Adopt a factor of safety of 1.5

Fig. 1

- Similarly, as shown in Fig. 2 below, question 2a) from a semester end examination, is highly aligned
with the CO1 of the course (DM1).
2. a) Arotating shaft of diameter 16 mm shown in Fig. 2 is subjected to axial 10

tensile load of 10 kN, a steady torque of 50 N-m and maximum bending
moment of 75 N-m. Calculate the factor of safety based on

(1) Maximum normal stress theory, (i1) Maximum shear stress theory.
Assume 64 = 400 N /mm’

Fig. 2



Fundamentals of Heat Transfer

Consider another example of ‘Fundamentals of Heat Transfer’ course. Course Outcome - 3 for this
course is: “Analyse conduction heat transfer phenomenon for transient processes”. As can be seen

from Fig. 3 below, question 2(c) of CIE1 for this course, is completely aligned with the stated

outcome.
PART B
Q.MNo. Question M | CO | PO

—
—

2a Derive the expression for a Critical thickness of insulation for the case of electric cable. 05

b. Define and explain Efficiency and Effectiveness of Fin.Deduce the equations for long Fin. | 05 | 2 2

A copper cvlinder 10 em diameter and 15 cm long 15 removed from a liquid nitrogen bath
at -196°C and exposed to room temperature at 30°C. Neglecting internal temperature
gradients find the time taken by the cylinder to attain a temperature of 0°C, with the
following assumptions: Surface heat transfer coefficient = 30W/m®-K. Density of the
copper cylinder = 8800 kg [ m®. Specific heat of the cylinder = 0.38 KJ'kg-K Thermal
conductivity of the cylinder = 350 W/ m-K.

Fig. 3
In the same manner, Fig. 4 below shows a snippet of a question [Q1.c)] asked in the SEE for the

FHT course and the question perfectly addresses the CO1 of the course.

¢) A composite wall consists of two different materials A [k = 0.1 W/(m-k)] of 10

thickness 20 mm and B[ k =0.05.W/(m-K)] of the thickness 40 mm. The outer
surface of layer A is in contact with a fluid at 200°C with a surface heat transfer
coefficient of 15 W/( m*-K),and the outer surface of layer B is in contact with
another fluid at 50°C with.a surface heat transfer coefficient of 25 W/( m*-K).
The contact resistance between layer A and layer B is 0.33 (m?*-K) /W.
Determine the heat transfer rate through the composite wall per unit area of the
surface. Also calculate the interfacial temperatures and the inner and outer
surface temperatures.

Fig. 4

Control Engineering

Considering ‘Control Engineering’ course as another example, Course Outcome 3 is given as
“Develop transfer function models and state-space models of single input single output, linear
time invariant systems”. Referring to Fig. 5, it is evident that the CO3 of the course is very well
targeted by the question given in a question paper for CIE1 of the control engineering course.
Also, this question provides the students an opportunity to apply their knowledge for solving

complex real world problems.




1. b. Consider a train consisting of an engine and a car, as shown in Fig. 1. A controller is applied to the train
so that it has a smooth start and stop, along with a constant-speed ride. The mass of the engine and the car
are M and m, respectively. The two are held together by a spring with the stiffness coefficient of K. The
force applied by the engine is given by F and p represents the coefficient of rolling friction (wheels). If the
train only travels in one direction then, 1) Draw free-body diagrams, 11) Write the differential equations and
thus, ii1) Determine the transfer-function: speed of the car to the applied force.  [08 Marks, BL4, CO3, PO2]

Fig. 5

Fig. 6 shows a question asked in the semester end exam for the COE course which again aptly

maps to the aforementioned CO3 of the course.

¢) Deduce the differential equations for the mechanical system shown in 10

Fig. 1, and determine the transfer function G(s) = %
Hn ™% =%
N C, K,
7 MW— M, FTH M, —W—F
C, Cs
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Fig. 6

Modeling and Finite Element Analysis

‘Modeling and Finite Element Analysis’ is a sixth semester course which can be considered as
another example. Course Outcome No. 4 for this course is: “Solve problems of limited complexity
in structural and heat transfer domain”. With respect to this, a CIE question for the course is as
shown in Fig. 7. Not only is this question able to very well address the CO4 of the course but also

demonstrates one more case where students are made to solve complex engineering problems.



Q3. b). A wall of an industrial oven consists of three different materials, as shown in figure. The first layer is composed of
t; em of insulating cement with a thermal conductivity of 0.12 W/mK_ The second layer is made from ta cm of S-ply asbestos
board with a thermal conductivity of 0.071 W/mK. The exterior consists of t; cm cement mortar with a thermal conductivity
of 0.72 W/mK. The inside wall temperature of the oven is 500°C, and the outside air is at a temperature of 40°C with a
convection coefficient of 65 W/m*K. Assuming unit area for conduction, determine the temperature distribution along the
composite wall. Take t;=15¢cm, t:=30cm and t:==10cm. [14 Marks, CO4, PO2]
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Fig. 7

In a similar fashion, a question (Fig. 8) asked in the semester end exam for this course is also aimed
at attaining the above mentioned CO4 for this course.

7. a) A composite wall of a chemical processing unit consists of two layers of 10
materials. The surface temperature of the outer surface of the outer layer
(thickness=0.06m, K=6 W/m°C) is 20°C. Convection heat loss occurs at
the inner surface of the inner layer (thickness=0.02m, K=20 W/m°C) with
a convective heat transfer coefficient of 1000 W/m? °C and bulk
temperature of -3°C. Assuming area of conductive heat transfer as 1m?,
determine the temperature distribution across the wall and heat flux in
each layer.

Fig. 8

Basic Thermodynamics
Fig. 9 below shows a SEE question pertaining to the course of ‘Basic Thermodynamics’. For this

third semester course, the Course Outcome No. 2 is given as: “Analyze the concept of work, heat
and the relationship between them”.

c) 680 kg of fish at 5°C are to be frozen and stored at -12°C. The specific heat of 10
‘;,ﬁsh above freezing point 1s 3.182, and below freezing point is 1.717kJ/kgK. The
frcczmg point is -2°C, and the latent heat of fusion 1s 234.5 kJ/kg. How much
heat must be removed to cool the fish, and what percent of this is latent heat?
Fig. 9
Yet again, this question (Fig. 9) is very well focussed on attaining the CO2 of the BTD course as
well as, complex real world problem solving ability of the students is also being tested. Similarly,

Fig. 10 below, is illustrating a CIE question which addresses the same course outcome in a justified

way.



c) A sphernical balloon has an initial diameter of 25 cm and contains air at 1.2 bar because of
heating the diameter of the balloon increase to 30 cm and durning the heating the pressure
15 found to be proportional to the diameter. Calculate the work done. (CO-1, PO-2, BL-3) (08)

Fig. 10
Applied Thermodynamics

- Consider the ‘Applied Thermodynamics’ course. Course Outcome - 2 is: “Plot P-T and P-V diagrams
of pure substance and explain the influence of temperature limits on performance of cycles”. As

shown below (Fig. 11), question 4 of CIE1, effectively addresses the course outcome number 2.

Q. Question Marks | CO | PO
No.

A presswre cooker contams 1.5 kg of saturated steam at a
pressure of 5 bar. The cooker is cooled till the quality of the
steam reaches 60 % dry. Show the process on h-s diagram and
determme a) Heat transfer b) fmal pressure and temperature of
the steam c¢) change m mtemal energy of the steam d) Work done
¢) change n entropy of steam.

10 2 2

Fig. 11
- Similarly, as shown in Fig. 12 below, question 3b) from a semester end examination, is highly

aligned with the CO2 of the course (ATD).

b) A single acting reciprocating air compressor without clearance volume has 10
cylinder diameter and stroke of 150 mm and 280 mm respectively. The
compressor sucks air at 1.2 bar and 25 °C and delivers at 12 bar while
running at 200 rpm. Show the cycle on P-V diagram and compute the
following:

1) Indicated power of the compressor,

ii) Mass of air delivered by the compressor per minute, and

iii) Temperature of air delivered by the compressor. The compressor
follows the law PV1*= C. Take R = 287 J/kg K.

Fig. 12

Basic Thermodynamics

- Consider another example of ‘Mechanical Engineering Vibrations’ course. Course Outcome - 5 for
this course is: “Formulate mathematical equations for different types of vibrations for single and
multi-degree freedom systems”. As can be seen from Fig. 13 below, question 1(c) of CIE1 for this

course, is completely aligned with the stated outcome.



[Q.Nol Question ooms lco l"u “
level

lc

1

A block of mass 0.05kg is suspended from the spring having a stiffness of 25N/m. The
block is displaced downwards from its equilibrium position through a distance of 2em and
relcased with an upward velocity of Jem/sec. Determine (i) Natural frequency (ii) Period
of oscillation (iii) Maximum velocity (iv) Maximum acceleration (v) Phase angle. 1,3

Or S5
Figure 3 shows a uniform bar pivoted about point o with springs of equal stiffness k at
cach end. The bar is horizontal in the equilibrium position with spring forces F; and F,
Determine the equation of motion and its natural froquency. 08 Marks ==

Fig. 13
In the same manner, Fig. 14 below shows a snippet of a question [Q1.a)] asked in the SEE for the

MEV course and the question perfectly addresses the CO5 of the course.

a) Determineﬂleexprssionfornannalﬁequencyofthesystemsbowninﬁgm 12
QI(a), for small amplitude of vibration . )
i) If the m, k1,k2, a, b are fixed, specify the value of ‘a’ for which system will not
vibrate. ,
ii) Find out the maximum acceleration of the mass
iii) What would be the natural frequency of system were taken to moon where
acceleration due to gravity is 1/6® of that on the earth?

@

Figure Q1(a)
Fig. 14

Management and Entrepreneurship

Considering ‘Management and Entrepreneurship’ course as another example, Course Outcome 2
is given as “Organize the staffing and structure for an organization”. Referring to Fig. 15, it is
evident that the CO2 of the course is very well targeted by the question given in a question paper

for CIE1 of the MAE course.

Q Question Marks | CO | PO | Blooms

No. level

2a. By considering an example of your choice, explain decision making | o8 2 11 |2
process.

Fig. 15



- Fig. 16 shows a question asked in the semester end exam for the MAE course which again aptly
maps to the aforementioned CO2 of the course.

b) Explain the various sources of recruitment for an educational institution. 06

Fig. 16

Mechatronics

- ‘Mechatronics’ is a seventh semester course, whose Course Outcome No. 6 is: “Make use of 8085
microprocessors for simple programming”. With respect to this, a CIE question for the course is
as shown in Fig. 17. Not only is this question able to very well address the CO6 of the course but
also demonstrates one more case where students are made to solve complex engineering

problems.

b) Make use of block diagram to explain microprocessor control based four stroke

car engine management svstem 10 marks

Fig. 17
- In a similar fashion, a question (Fig. 18) asked in the semester end exam for this course is also
aimed at attaining the above mentioned CO6 for this course.
7 a) Explain the different types of addressing mode 8085 processor with examples. 10

b) Write an ALP to add three 8-bit binary numbers 8C H, D7 H and FO H. Write the 10
flow chart and comment on flag status on final result.

Fig. 18

7)
Part — B :: Criteria 2 — 2.2.3. Quality of student projects

Project resulted in working prototypes

8)

Part — B :: Criteria 2 — 2.2.4. Initiatives related to industry interaction, industry internship/summer

training

The various activities carried out by the students

9)

Part — B :: Criteria 6.5. Remedial action taken on the observations made during last accreditation

visit/New initiatives taken/New Facilities Introduced/Improvement made after last visit training




The details of all these facilities

10)

Part — B :: Criteria 6.5. Remedial action taken on the observations made during last accreditation

visit/New initiatives taken/New Facilities Introduced/Improvement made after last visit training

The details of improvement regarding curriculum, student internships, training programs, budget,

faculty publications and R&D facilities

1.1 Industry supported laboratory

Product Innovation Lab

Product Innovation Lab was jointly established in the year 2016 in BMSCE with Dassault Systemes,
France and 3D PLM India aiming at training highly skilled industry ready engineers and entrepreneurs
to the society. This lab was established as a part of the CSR initiative from 3D PLM and Dassault
Systems.

The lab was inaugurated on 07 September 2016 with an aim to cater to the students of BMSCE and

neighboring institutes in the field of product development. There are four experiments that are

completed which involves active participation of students and faculties in developing solutions in the

lab.



Advance Training for Students and faculties

1%t June 2017 to 22" June 2017

As an extended activity of the lab a global certification course was introduced to the students and
faculty of the institute, three weeks intensive internship training on part design and assembly in a
cutting edge technology of 3D Experience was conducted in the college.

An Intensive Internship training on “3D Experience” was held at Product Design Lab at Department of
Mechanical Engineering, BMSCE, for students of Mechanical Engineering and Professors during 1st
June to 22nd June 2017. A total of 22 members (5 final year students, 10 pre-final year students, 6
faculties and 1 instructor) were trained from Dassault Systemes on their cutting edge technology “3D

Experience” to bridge the gap between academia and industry.

The training included self-paced learning, continuous industry interaction and support from experts

of Dassault Systemes and 3D PLM India. This

industry internship made the best use of
most of virtual tools, modern tools, high end
infrastructure and support from staff and
industry colleagues in making students learn

to solve complex problems of industries.

29th June 2017



An advanced training session on 3D Experience was attended by seven students and six faculty
members of Department of Mechanical Engineering, BMSCE, at Dassault Systemes R&D Centre,

Bangalore, on 29th June. The Training was conducted by Mr. Arun Kumar and team from Pune. This

W" ST p— -
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training is an initiative for certification of best of 8 students of the department.

Objectives of the workshop

The workshop on “Training on 3D Experience” is scheduled to be held at 3DPLM Lab, BMSCE in
association with 3DPLM Software Solutions Ltd, Bangalore from 06/02/2017 to 08/02/2017. This
workshop is aimed at training the in-house faculties for the hands-on in the latest software-3D
Experience for the research work and subsequent product development. It will provide relevant
guidance and required experience in training the research scholars and students who are carrying out
their projects. It covers a wide area of field of study like Mechatronics, CAD/CAD, CAE, Systems
Engineering, and Product Life Cycle Management. Hence, this workshop facilitates the faculties for

the utilization of existing facility to a greater extent.

Outcomes of the workshop

> Faculties are trained to have hands-on experience in the latest software.
Help the students to carry out their projects from the scratch till the prototype.
Industrial projects can be entertained through consultancy work.
New product development is encouraged for the academic community.
State-of-the art technology transfer among the experts and academicians.

> Institute-Industry collaboration for the positive growth of the nation.
Peer Learning Experience programme
30th June 2017
Five Professors from Department of Mechanical Engineering, BMSCE, have been identified by Dassault
Systems, France, to represent India with few others from the country for the PLEX programme.
Prof Sreekanth N. V., Prof Devaraj K., Prof Shashiraj, Dr. Santhosh Doreswamy and Dr. Anil Chandra A.
R. are selected to be part of the global committee of next generation educators supported by Dassault
Systemes. There was a meeting on the same with French and Spanish Professors on 30th June over

Skype on the plan of action.



The lab has also helped students to start projects in the new fields using the 3D experience software
and in integration of the ideas into reality with the help of 3D printing which is also a part of the lab
facility. Many projects of the final year BE have also been carried out and is supporting the projects of

MTech students.

Digital Manufacturing Projects completed on 2017

SLA Printer
Stereolithography (SLA or SL; also known as stereolithography apparatus, optical fabrication, photo-
solidification, orresin  printing) is a form of3-D  printing technology used for

creating models, prototypes, patterns, and production parts in a layer by layer fashion

using photopolymerization, a process by which light causes chains of molecules to link,

forming polymers. Those polymers then make up the body of a three-dimensional solid.
Students from 6" semester of Mechanical Engineering done the digital manufacturing of this machine

and successfully completed the project which is displayed in IMTEX2017.


https://en.wikipedia.org/wiki/3-D_printing
https://en.wikipedia.org/wiki/Scale_model
https://en.wikipedia.org/wiki/Prototype
https://en.wikipedia.org/wiki/Pattern
https://en.wikipedia.org/wiki/Photopolymerization
https://en.wikipedia.org/wiki/Polymers

Hyper loop Transportation System:
It is a concept of high speed transportation system presently trend in the world. Students from 8

semester of 2016-17 worked on the various parameters affect the body of system.

Self-Balancing Robot
This involved in building of 2 wheeler robot integrated with 3d experience software done for final year

project 2017.

Structural Analysis of Hydraulic Valve (Industrial Problem)

It is a hydraulic valve connected to high pressure fluid which is failed in working stage. Using 3d
experience software we resolved the problem and modified the design for their optimum values.
Pothole filling Machine

It is an machine used to fill the potholes on road using concrete by self-calculating of material. Filling
technology provided either automatic or using joystick. This project is completely designed using 3d

experience software done for final year project 2018.

Other college project completed using Pl Lab
BNMIT College Electrical department student working on behavior of self-balancing robot subjected
to various aspects and conditions like humps and bumps, stresses in wheels, torques controlling

system etc.

Training sessions



After the successful completion of the certification programme by dessault, the students were self-
motivated to share the knowledge of what they learnt and implementing in their projects.

Students started the training sessions for their juniors, interested students from various departments

and other colleges who are invited for learning the basic module of software in the programme.

2017-18
As an extended activity of the lab 3D Experience was conducted an event call
TECHATHON “Gamification Based Learning Experience” using platform on 24th &

25th Feb 2018 among different colleges from INDIA.

BMSCE won the competition with a team of 16 members.



LAB 2018-2019

Students registered through google online.

133 Students registered for training purpose.

6 batches were made to train them in different timings, Motivated by senior students.
3 Other colleges students approached through proper channel for training purpose.
Introduced this lab 1% year student to as demonstration.

PLEXP Programme

Prof. Shashiraj created FEM based course for 3D experience platform to help the composite design.
Prof. Srikant N V is working additive manufacturing.

Prof. Anil Chandra working on Material definition.

Project done through this Lab 2018-2019

1. Recreation of Pagade Head Gear by Prof Shahiraj Students.

2. Tensigrity Concept done through Soild works, uploaded to POTY 2019.

3. Filament maker for 3D printing.

4. Recharging Station for quadcopter (Startup By Rahul and Team).

5. Ant Robot (Design and part design, assembly done) a self-motivated project by 8" sem student

1.. Designing and development of robotic arm to understand Dymola.(part and Assembly done by

5% sem student (Pooja and team).

2019-2020



T V S interns students from Branch of IEM Names SHREERAKSHA G. S, SHRADDHA P.G, ANUSHA G,
are created PROCESS PLANNING AND SIMULATION (Create assembly line simulation for Jupiter
vehicle assembly incorporating the current changes in process and propose a suitable line balance

to achieve required production volume.) under the guidance of K. N. Prasad during the month June -

August 2019

Phase shift in 2019-20
Two One day programmed were conducted to Students to know about the 3D Experience Software in

Delmia and RFLP. More than 40 Students were learned and implemented in the academic project.

Process Planning Session Photos 15 Sept 2019




RFLP Session with Mechanical Engineering 14" Sept 2019 was held during Phase Shift

\ / R -4 Y
In the month of September and October 2019 Dassault systems conducted free certification

exams for students to explore about software.

e Initially they conducted 3DEXPERIENCE Collaborative Business Innovator certification for
students to know about platform accessing.

* In the month of October they conducted CATIA 3DEXPERIENCE — Mechanical Designer
certification at the level of ASSOCIATE.

e More than 150 students from various Branch of engineering stream(Both UG & PG) has

participated and many of students successfully completed the exam.

Activity in the year 2020-2021

* More than 30 students from various branch participated in “ConnectNext National
Conference” organised by, La Fondation Dassault Systemes on 17th & 18" September 2020
* A student from 5" Semester Mechanical Dheeraj R won the THIRD Prize in Inspired Project

Idea Contest



8: ConnectNext

CERTIFICATE

OF APPRECIATION

This certificate is awarded to

Dheeraj R

For witiivng THIRD Prize » Inspited Praject Ides Contest
ConnectNext National Conference
eunived by, La Fondation Dasssult Systems

n 17" & 187 Seplember 202(

B ! ]
;‘e_:.»,-' X
7S DASSAULT
D SUSTEMES Memant GROGIL
La Fondation e~ ve (Nreetor

¢ Virtual lab Creation for academic labs through V+R is developing by MTech and UG (Electrical
and Mechanical) students.

e Students participated on Drone-a-thon 2020 from various branches and 2 team got selected
for next round among 400+ teams participation all over India

* Development of 3D Experience learning through Turtle Bot

Outcomes of Collaboration
* Increased employability of Graduates of BMSCE
¢ Developed industry required skills in students
* Helped students to develop and test their ideas virtually
* Enhanced the skills of faculties
* Has helped develop next generation curriculum for academics

* Has helped BMSCE to bring in a lot of innovation in learning among the students

Few Testimonials of Pl Lab Student Beneficiaries
1. Mr. Siddarth V H (2018 batch) PI Lab Internship
TAAL Technologies
“It helped me firstly during my project in college and later on it helped me in my career in the field of
aerospace. | thank BMSCE for providing students software and lab which are futuristic”
2. Mr. Sameeruddin Q (2018 batch)

Faurecia India



“ | participated in the Internship in the lab and this helped me to secure a designer’s role in the present
company” | thank Dassault Systemes, and Prof. Sreekanth and Dr. RN Ravikumar for this wonderful
opportunity provided to me.”
3. Mahesh Tom (2018 batch)
Dassault Systemes Bangalore
“| used it to develop few parts during my student days which gave me an insight into the working of

the 3D experience platform.”

SAMEER QUADS -,

Sdmm;er internship Progran’i‘ for the students of Product Innovation Lab , from 1% June to 20™ June
2017.

The internship program will cover training on “Product Design and Introduction to Systems
Engineering” using 3DEXPERIENCE Platform. The training will be delivered as on-line training, which
students will attend from their respective college premises. Training material will be available through
on-line portal. We will provide access to this material to nominated students / professors.

Every day morning, 3DPLM’s Technical expert will initiate the training through webinar from 3DPLM
office (in a remote way) and brief the participants on the scope for the day and the exercises they
need to complete on that day. This could be a 30 minutes session and then students will complete the
day’s expected agenda through on-line learning mechanism. We can consider having similar session
towards end of the day to answer any queries the participants might have.

This is new age learning experience for students and professors as well

timelines:



Internship will start from 1°t June 2017 and will be till 20" June 2017. It has 14 working days
(Monday to Friday) and 6 week-end days (Saturdays and Sundays).

Out of 14 working days, 10 days will be reserved for training and 4 working days are reserved
for students to work on a project assignment.

Students are expected to complete the on-line training content and project assignment during

working days. They will use the week-end days for any spill over and to do additional exercises.

Proposed scope of the training:

Topics Course Name

Inducting to 3DExperience Platform Gateway to the 3DExperience Platform

Part design using Solid Modelling CATIA Part Design

Surface Design CATIA Surface Design

Assembly Design CATIA Assembly Design

Mechanism Design CATIA Mechanical Systems Design Essentials
Mechanism Design Experience CATIA Mechanical Systems Experience
Dymola Behaviour and Modelling CATIA Dymola Behaviour Modeling Essentials

Participant Profile:

Batch of 15 per college

We recommend 12 to 13 students and 2 to 3 professors in each batch. (minimum 2 professors
must undergo this training so that they can support students during entire academic year)

Students of 3 and 4" year (graduation course) and /or Post Graduate students

Students undergoing this training will have to commit to work in the Product Innovation Lab

during the year and work on projects using 3DExperience platform

Certification:
Participants completing all the modules full time and all the exercises, project assignments, and
who pass a test at the end of the course will be awarded course completion certificate

Certificate will be signed jointly by College and 3DPLM authorities

1.2 Introduction to new multi-disciplinary elective courses
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Biomechanics of Human Movement (5™ Sem)=>16ME5DEBHM (3-0-0-0::L-T-P-S)

Advanced Robotics (7" Sem) = 16ME7DEARB (3-0-0-0::L-T-P-S)

Artificial Intelligence (7™ Sem)—> 16 ME7DEAIN (3-0-0-0::L-T-P-S)

20MESDEPYP (3-0-0::L-T-P) Python programming was offered in 5™ sem

21MESDEEV1 (Electric and Hybrid Vehicles-1) and 20ME6DEEV?2 (Electric and Hybrid Vehicles-
1) were offered in 5" and 6™ sem respectively

20ME6DEIOT (Internet of Things), 6™ sem

20ME6DEMCL (Machine Learning) were offered in 6™ sem

20ME7DEADM (Additive Manufacturing),

21ME7DEMDS (Mechanical Data Science) were opted by Students in 7t sem

Introduction of 1-credit towards the MOOC course
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Department of Mechanical Enginecring, BMSCE, Bengaluru
CURRICULUM REVISION MEETING|20.07.2019|MINUTES

MINUTES OF THE 23rd BOS MEETING HELD ON 20.07.2019 AT 11.00 A.M. IN
MECHANICAL ENGINEERING SEMINAR HALL, BMSCE.

Members Present:

. | Dr.G.S.V.LNarasimham | 8 | Dr,Vardhaman § Mudakappanavar

2. | Dr.G.Pundarika 9 | Dr. K. Veerabhadrappa Y4 {—1 "
3. | Mr. K. Ramesh 10 | Dr.J. Sharana Basayaraj

5. | Dr. Bheemsha Arya 12 | Dr. R. Sureshkumar

6. | Dr.K.Guruprasad 13 | Prof. Narahari

7. | Dr.Y.S.Rammohan

AGENDA : - 1. Finalization of Scheme from I11 to VIII Semester from 2018-22 Batch.
2. Finalization of IIl & IV Semester Syllabus,

At the outset, Dr. Rudra Naik, Professor and Head, Department of Mechanical Engineering,
extended a cordial welcome to all the members/invitees present, to the 23rd meeting of the Board
of Studies. Further draft Scheme from I11 to VIII Semester and Syllabus of ITT & IV Semester for
2018-22 batch was presented. This draft had taken into account the suggestions of curriculum
review meetmgfor UG new curriculum held on 02:07.2019 in old board room of the college.

. Reduce number of courses offered from 3rd to 7th semester from the draft presented
il Emphas:s should be for Deep learning and shall explore ways to reduce the number of
courses (few lab courses can be mlcgratedmth COre courses).
iiL. All the departments shall offer ‘MOOG course” as a credited course.

The committee noted / suggested the following points:

* Dr. G. Pundarika advised the following points
1. Ensure urufonmty in contact hour distribution for ali the units.

ii. Have uniform format for specifying Text and Reference books and try to incorporate
latest editions of the books.

1i. Lesson plan to include the content delivery beyond syliabus.

1v. Obtain feedback from students, alumm. parents and faculty regarding the syllabus and

stressed upon the importance of using Bloom's taxonomy while writing course
outcomes.
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2 New faciities ntroduced in Department of Mechanical Engineering since 2014
1 ME CAEDSCADCAM Lab {PG) 115 Compulers & Softwares
S0 Ansys MAT Lab See NC mill & Turn Softw are
HP 1022{4 nos) HP Laserjel 1150 Y7000
15KV - 2 Nos. UPS, Softw are MD FEA Bundle +MD
Modion Bundle. HP officejet pro 276 D MuRifundional print er
2 ANSYS W-16.2 UGKNXY CAD/CAM Bundle 3000000
CSM M5SC NASTRAN, AUTO DESK Invenior Frofessional 10 o
EDU CAD 4460000
PRO-E Phe License EDU, Upgrading 5 u=ers of Ansys I
wer.11.0
MSC-NASTRAN, PATRAN, Sokd Works 201516,
af SOLID EDGE Softw are: SE STS Aca de mec N
rse, MAT Lab 20158 4100000
o Ector with wili dengle To125
3 et e T e el v o Abrasive Water Jet Culting OMAX 1515 BEE51902
ME [{TEQIP 12.1) Advance Materia - Wire EDM
e 20 |¥RD Instruments 1 1000000
a ME SEM and ¥-RD Lab 233 SEM 7200000
5 ME C N C Lab &1 CHNC ertical Maching Centre 4 fxis 5245 280
CNC Twrning Centre
g ME Artificial Ineligence Lab Computer station, Exeostive Model Chairs {25) Fxdng white b 1 79E7S
e - _ 210 LC Traimer Kit | BOES Microprooessor {10 nos ), PLC
T 1E ICT /HAP Lak kat, Hydraw ¢ Kit, Blectro Hydraulic, Bledro
he mymali oo , 1721816
~ e _ o . =k Al AdyiaH FHD Monite r NVDLA Quad o
B iE Engineerding Viswvalizatoin Lab 210 PADD 246 graphic card I 1ERAE
Compuler station, Exeoutive Model Chairs, Tables, Fixing w i ITEILT
Property counler-cum-storage ete.,
TOTAL AMOUNT 58676363

3.1 Curriculum Improvement was made after last visit in 2014

Two major curriculum revisions were made in 2015 and 2019.

In the revision made during the year 2015, the following improvements were brought into the

curriculum:

* Introduction of self-study component in the following courses, self-study (2 credits) was introduced:

1.

2
3
4
5
6.
7
8
9

Strength of Materials (3™ Sem)=>15ME3DCSOM (3-0-1-2::L-T-P-S)

Fluid Mechanics (3™ Sem)=>15ME3DCFME (3-0-1-2::L-T-P-S)

Machine Tools & Machining (4" Sem)=>15ME4DCMTM (3-0-1-2::L-T-P-S)
Kinematics of Machines (4™ Sem)=>15ME4DCKOM (3-0-0-1::L-T-P-S)

Mechanical Measurements & Metrology (4" Sem)=>15ME4DCMM (3-0-1-2::L-T-P-S)
Fundamentals of Heat Transfer (5" Sem)=>16ME5DCFHT (3-0-1-2::L-T-P-S)

Turbo Machines (6" Sem)=>16ME6DCTUM (3-0-1-2::L-T-P-S)

Modelling & Finite Element Analysis (6" Sem)=>16ME6DCMFE (3-0-1-2::L-T-P-S)
Mechatronics & Automation (7" Sem) = 16ME7DCMAA (3-0-1-2::L-T-P-S)

10. Numerical Analysis Lab (7™ sem)=> 16ME7DLNML (0-0-1-0::L-T-P-S)

- This led to innovations in teaching-learning process (TLP) and students were able to gain knowledge

& skills via experiential learning.

* A few novel / in-demand electives were introduced in to the curriculum:
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Biomechanics of Human Movement (5" Sem)=>16ME5SDEBHM (3-0-0-0::L-T-P-S)
Incompressible Fluid Dynamics (5" Sem)=>16MESDEIFD (3-0-0-0::L-T-P-S)

Computational Fluid Dynamics (6™ Sem)=>16ME6DECFD (3-0-0-0::L-T-P-S)

Renewable Energy & Sustainability (6™ Sem)=>16ME6DERES (3-0-0-0::L-T-P-S)

Advanced Robotics (7" Sem) = 16ME7DEARB (3-0-0-0::L-T-P-S)

Design of Thermal Systems (7™ Sem)—>16ME7DEDTS (3-0-0-0::L-T-P-S)

Experimental Thermal & Fluid Systems (7™ Sem)—>16ME7DEETF (3-0-0-0::L-T-P-S)
Artificial Intelligence (7™ Sem)—> 16 ME7DEAIN (3-0-0-0::L-T-P-S)

Advanced Material Characterization Techniques (8" Sem)—=>16MESDEAMC (3-0-0-0::L-T-
P-S)

Revision made in 2019

N o v o~ w N

10.

11.

12.

13.

14.

19ME3DCCMD (1-1-1-3:: L-T-P-S) was introduced to 3™ sem

19ME4DLNAM (0-0-1-1:: L-T-P-S) was introduced to 4" sem

19ME4NCPDC — A non-credit mandatory course was introduced in 4™ sem

Elective-l and Elective-Il introduced in 5™ sem (3 credits)

20ME5DCMW?1 (0-0-1:: L-T-P) was introduced in 5" sem

20MESDEPYP (3-0-0::L-T-P) Python programming was offered in 5™ sem

20ME5DCORE (3-0-0::L-T-P) was brought to 5% sem from 8" sem (2015 syllabus) to
facilitate project/internship

20MESDERES (3-0-0::L-T-P) Renewable Energy Sources was brought in place of
16MESDEENE (Energy Engineering)

21MESDEEV1 (Electric and Hybrid Vehicles-1) and 20ME6DEEV2 (Electric and Hybrid
Vehicles-1) were offered in 5" and 6" sem respectively.

20ME6DCMW?2 (0-0-1:: L-T-P) was introduced in 6 sem

A 3-credit Open Elective—1 was introduced in 6™ sem

20ME6DERPR (R Programming), 20MEEDEDIM (Digital Manufacturing), 20MEGDESTT
(Solar Thermal Technologies) were offered as Elective-3 in 6™ sem.

A 3-credit elective courses namely: 20ME6DEGAD (Gas Dynamics), 20ME6DEIOT (Internet
of Things), 20ME6DEMCL (Machine Learning) were offered in 6" sem

20ME7DEADM (Additive Manufacturing), 21ME7DEMDS (Mechanical Data Science) were

opted by Students in 7" sem



15. A 2-credit, 20MESHSIPT (Intellectual Property Rights) was introduced in 8" sem. 25-credits
in 2015-16 was reduced to 16 credits.



