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DEPARTMENT OF M ECHANICAL ENGINEERING
FOCUS ON:.

Established in 2009 with an initial intake of 60 students, the Department of
Mechanical Engineering has consistently maintained a position of excellence
among the -engineering disciplines affiliated with AP) Abdul Kalam
Technological University (KTU). The department offers a comprehensive
Bachelor’s degree program in Mechanical Engineering that continues to attract
highly meritorious students. A team of dedicated and experienced faculty
members fosters a vibrant academic and research environment, ensuring
continued growth and innovation. The department is equipped with advanced
infrastructure, including modern/ laboratories, well-designed seminar and
drawing halls, and a dedicated departmental library, all supporting effective
teachingand learning. To enhance professional engagement, the department
hosts both student and faculty chapters of the Indian Society for Technical
Education (ISTE) and the SAE .India Collegiate Club. The curriculum and
activities are designed to enhance students employability across diverse
industry sectors. In addition, the department has signed Memorandum of
Understanding (MoUs) with leading organizations such as Inter CAD Systems
Pvt. Ltd., Barola Technologies, Taneja Aerospace and Aviation Limited, Barola
Aerosports, CADD Centre, and MAKS Automations Pvt. Ltd. These
collaborations aim to provide students with valuable exposure to industrial
practices and emerging technologies, bridging the gap between academic
learning and professional applications.
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It is with great pride that I %resent the latest edition of our departmental
magaziney which highlights the journey and achievements of our students.
This publication marks an important milestone in our ongoing pursuit of
academic and professional excellence.

Odar students’ accomplishments across academics, sports, and
extracurricular . activities = reflect their dedication and passion. The
department’ remains ‘committed to fostering an environment that
engourages curiosity, creativity,.and  innovation, inspiring students to
challenge conventions and pursue'new ideas.

[ extend my best wishes to all students for their future endeavours and am
confident that they will continue to bring distinction to the department
and institution through their contributions.

[ would like to sincerely thank the editorial board for their dedication and
hard werk in producing this magazine. It is my hope, that this publication
inspires many more young minds to innovate and excel.

Let us continue to embrace challenges, explore uncharted territories, and
strive relentlessly. towards,excellence.

DrBindu S S

Head of Department ME




Institute Vision

Groom the Youth as Innovative, Creative and Empathetic
Technologists, Hospitali}ly Professionals, Managers and

Entrepreneurs for Social Transformation.
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Institute Mission

* M1: To encourage holistic development of students
with well balanced curricular, co-curricular and
extra-curricular activities.

* M2 : To promote ethical and value-oriented teaching,
research and consultancy among faculty and students
for social transformation.

* M3: To interact with industrial organizations,
Eovernmental agencies, en%)ineering, hospitality, and
usiness enterprises for collaborative learning.




EDITORIAL

Dear Readers,

It gives us immense pleasure to present this year’s edition of The Mech
Chronicles — a reflection of the achievements, milestones, and memorable
moments of the Department of Mechanical Engineering over the past year.

The academic year has truly been a testament to our department’s pursuit of
excellence. From groundbreaking research initiatives to remarkable
performances in national-level competitions, our students and faculty have
continually demonstrated innovation, dedication, and a spirit of
perseverance.

Our ever-growing alumni network has also been a source of great pride. Many
of our aduates%'lave returned to share their professional journeys, offering
valuable insights and guidance to our current students. Their success stories
stand as a beacon of inspiration, motivating us to uphold and advance the
legacy of innovation and excellence that defines our department.

We extend our heartfelt d§ratitude to everyone who has contributed to this
year’s success. May this edition inspire you to dream bigger, strive harder, and
continue pushing the boundaries of engineering.

Happy Reading!

— The Editorial Team
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Department Vision

To be a preferred destination to produce technocrats in
Mechanical Engineering fostering academic excellence,
research, industry rea(%ness with human values for
social transformation.

B
=
<
\
S
<
X
S
3

Department Mission

X

* M1 : To impart quality education through activity
based learning and leading -edge technology.

M2 : ‘To provide holistic education inculcated with i
research activities, human and ethical values, societal 3
and industrial commitment, personality development
and team spirit.

/

* M3: ‘lo foster strong industry- institute interaction to -
develop emplogfable skills and enrich experiential

learning through capstone projects.
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Program Educationgl ijectives (PEQOs)

* PEO 1 : Graduate shall have strong core and interdisciplin
knowledge, skills and professional accomplishment towards
employment in allied industries, higher studies and research.

« PEO 2: Graduates shall utilize latest tools and rapidly changing
technologies to analyze, design and develoE sustainable systems,
testing and manufacturing for real life applications.

* PEO 3: Graduates shall practice multidisciplinary approach, ethics,
good communication, team spirit to evolve as competent
technocrats and entrepreneurs.

Program SpeciﬁcA Outcomes (PSOs)

*Mechanical Design — Capable to Design Mechanical Systems |
with updated software tools and equipment’s/Processes to meet 3
desired Specifications and requirements within realistic !
constraints to solve real time mechanical/societal problems.

* Managing Efficiency - Develop Capabilities to address the
challenges in the Energy Sector and Develop Energy Efficient

Systems o
B

* Industrial Application - Manage the Resources in an O
Organization more effectively and efficiently in the Dynamic ~

Industrial Environment.




Our Infrastructure and Facilities

Thermal Engineering

aborat Basic workshop
. Manufacturing
IC Engines Lab CNC lab

Production Engineering Fluid Mechanics and
Lab Machinery Lab \
§

CAD Analysis Lab Machine Tools Lab
Machine Tools and S

Strength of Materials Lab Metrology Lab
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PROGRAM OUTCOMES

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex
engineering problemes.

Problem Analysis: ldentify, formulate, review research literature and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences and engineering sciences.
Design/Development of Solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the
environmental considerations.

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

Modern ool Usage: Create, select and apply appropriate techniques, resources-and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an.understanding of the limitations.

The Engineer and Society: Apply reasoning informed by the contextual knowledge to
assess societal, health; safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

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

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

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

. .Communication: Communicate effectively on complex engineering activities with the

engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective and give and
receive clear instructions.

. Project Management and Finance: Demonstrate knowledge and understanding of the

engineering and management principles and apply these to one's own work, as a
member and leader in a team, to manage projects and in multidisciplinary.

. Life-Long Learning: Recognize the need for and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological
change.
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AURIFEROUS CHAMBER OF
MECHANICAL ENGINEERING

Auriferous Chamber for Mechanical Engineering (ACME) is
a distinguished center at our college devoted to promoting
innovation and excellence in the field of mechanical
engineering. It acts as a collaborative network uniting alumni,
faculty, and students to exchange knowledge, resources, and
experiences. ACME offers avenues for mentorship, industry
collaboration, and advanced projects, effectively bridging the
gap between academia and industry. It embodies our
dedication to advancing mechanical engineering and
nurturing a dynamic community of engineering professionals.




Department Activities
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In association with

Department of Mechanical Engineering \
¥ . % RAJADHANI INSTITUTE OF
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Webinar ON
DIMENSION-

DRIVEN SOLID MODELERS;
SOLIDWORKS, CATIAS
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SRADHA HARSHA MATHEW Gopika

NGINEERING AND TECHNOLOGY \\

Department of
Mechanical engineering
has Signed an MOU with

iNCAETEK, a registered
skill training centre under
AP] Abdul Kalam

Technological University
on 17th November 2022.

In association with
'AVODHA', department
of mechanical Engineering
has conducted a webinar on
Dimension driven solid
medellers, solid works,

CATTA on 29/04/2022.




Achievement

4 INTERNATIONAL CONFERENCE ON _‘
% AEROSPACE AND MECHANICAL ENGINEERING {3
ICAME'21 -

Department of Mechanical Engineering
Th Kunju ge of Engifleering , India

Certificate

of participation

‘This is to certify that DrBinduS s has participased with « ‘
ided. Heal ranster advancements during cryegenic. shilldown by low thermal,....,

.gonductive coatings in the
00 Acsmepace and Mochanical Pag &"-ICAME'21
g during Dx

=, 1 Confe

d by the Dep of Mechanical ber 16 - 18, 2021 at
TKM College of Engineering, Kollam, Kerala, India 2
2
D K. A, Shali Dr N, k. Mohammed Sajid Dr. 1. A, Shahul Hameed
Organizing Secretary Head of Department

Ms. Pooja Ajay, from the
Department of Mechanical
Engineering  (2018-2022
batch), has been recognized
by APJ] Abdul Kalam
Technological = University
(K'TU) as one among the top
two percent of all successful
candidates in the B.Tech
Mechanical = Engineering
program. This remarkable
achievement highlights her
dedication, academic
excellence, and brings pride
to the department and the
- institution.

Dr. Bindu S S and Ms. Pooja
Ajay of S8 mechanical

engineering,has participated
with a research paper in the
International conference on
Aerospace and Mechanical

Engineering-ICAME21
organized by TKM College of
Engineering, Kollam, during

December 16-18,2022.

ts RAJADHANI INSTITUTE OF
" ENGINEERING AND TECHNOLOGY

Attingal, Trivandrum

Congratelationd

Ms.Pooja Ajay
2018-2022 Batch

For Getting recognized by KTU as the one among the top t
percentage of all successful candidates of E.Tech degree i
Mechanical Engineering

+91 95441 7
+91 70255 7
+91 70250 7




Department Activities

Live Webinar (&)

Eﬁggm{m éN:LIgUTTEEC }-?rEIOLOGY In association with the CORE Institute of
Technology, the Department of Mechanical

..o g L A Engineering organized a webinar on the topic
AsOCATER W “Scope of Engineers on BIM” on 04 June 2022. The
]\ﬁl(],-'QRE\ session aimed to enlighten students about the

An IS0 9001:2015 Certified Institution

growing significance of Building Information
. Modeling (BIM) in the engineering and
Live . construction industries. The resource person
Webinar elaborated on the principles, applications, and
future opportunities of BIM technology,
highlighting how mechanical engineers can
contribute to and benefit from this evolving digital
framework. The interactive session provided
valuable insights into modern design, simulation,
and project management practices, motivating
students to enhance their technical competencies
and stay aligned with industry trends.

In association with the Futton Learning
Platform, the Department of Mechanical ,
Engineering organized a webinar on the WHEN 3
topic “All About GATE 2022” on 27 ww
February 2022. The session aimed to guide
aspiring students on effective strategies for “All about GATE 2022”
preparing for the Graduate Aptitude Test in D
Engineering (GATE) and to highlight its
importance for higher studies and career
advancement. The expert speaker-discussed
the exam pattern, subject-wise preparation

Creewis JOHN BABU SANJAY AS
methods, time management strategies, and MTECH (FjgoRn) MISE R )
recent trends in GATE examinations.
Participants actively interacted during the
session, seeking clarification on various
topics and learning valuable tips for
improving their performance. The webinar
&2 served as an insightful platform.




1. RAJADHANI INSTITUTE OF
& ENGINEERING AND TECHNOLOGY

DEPARTMENT OF MECHANICAL ENGINEERING

NON-DESTRUCTIVE TESTING

SESSION HANDLED BY :
MR PRADEEP P S

TEM YEARS OF INDUSTRIAL EXPERIENCE

N MECHANICAL PIPING

OCTOBER 21

TECH KSHETRA @ Seminar Hall

7y KAJAUHANI IN3 111U TE UE
‘@} ENGINEERING AND TECHNOLOGY

DATE : o3-11-3021  TIME : j0.30 am  Venue : Rajadhani Institute of Engineering and Technology

CADD Centre Training & Placement Services Pvt. Ltd. ATTINGAL

-

To bridge the gap in curriculum an one day
workshop on “Non Destructive Testing
methods” was organized at RIET on 21st
October 2022. Mr. Pradeep P S from TECH
KSHETRA delivered the session which was
attended by pre final and final year student of

Mechanical Engineering.

F‘h

To bridge the gap in curriculum, an expert talk
on Revolution 4.0 was given on 3rd November

2022 at Lobby Seminar hall, RIET. Mr.
Ahmed Sharique S, Cluster manager CAD
Centre delivered the session which was
attended by pre final year and final year
students of Mechanical Engineering.

s



As part of industry interaction, a team of
faculties along with students from
department had an interactive session with
Robotic surgeon, Dr. Anu Antony Varghese
of SP well Fort hospital Trivandrum on 15th
October 2022.

Mechanical Engineering students of Rajadhani
Institute of Engineering and Technology
participated in EUREKA 2022, a technical
project exhibition at Sarvodaya Central
Vidyalaya, Trivandrum, on 14 November 2022.
They presented innovative working models
showcasing practical engineering applications
and problem-solving skills. The exhibits drew
appreciation from visitors and faculty for their
technical depth and creativity. The event
provided a platform to present ideas, engage
with peers, and develop communication skills.
This participation reflects RIET students’
commitment to innovation and experiential
learning in mechanical engineering.

As part of the student association
inauguration, the Auriferous Chamber of
Mechanical Engineering (ACME),
Mechanical Engineering students exhibited
their innovative projects in the workshop
block.-School students were invited to visit the
exhibition on 07 December 2022. The event
provided young visitors with valuable exposure
to engineering applications and inspired them
to explore the world of technology and
creativity.
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ACCREDITATION COUNCIL

DEPARTMENT OF MECHANICAL ENGINEERING
A.C.M.E 2022.23
Auriferous Chamber of Mechanical Engineering

RAJADHANI INSTITUTE OF

ENGINEERING aAND N AAC

TECHNOLOGY AW AL KLAE ST AN

Sy The inauguration of the Mechanical \

Engineering Students Association, i -’

e PR T OF ACME (Auriferous Chamber of =

R AN A B CINEERIN T Mechanical Engineering), was held on )
e e 7 December 2022. Sri. J. C. Pisharady, 2
A.C.M.E 2022-23 Scientist (Rtd.), LPSC; Valiyamala, R
AURIFEROUS CHAMBER OF r--|ECH.-'.‘«N|C:AL ENGINEERING inaugurated the sessiBycatitbe Lobby «?

| becy ot Seminar Hall, RIET. The event

2022 |
marked the beginning of a new phase

ﬁ of student activities aimed at fostering
-

- technical excellence, leadership, and
—
SRI_J C PISHARADY innovation within the department.

RETIRED SCIENTIST LPSC/ISRO
THERMAL ENG. DIVISION HEAD

CHEIF GUEST

WWW.RIET.EDU.IN B




Celebrations

-
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STRICTLY
PROHIBITED
IN THE CAMPUS

The Onam celebration in our department was a vibrant and enjoyable event that
beautifully captured the spirit of Kerala’s rich cultural heritage. The festivities
began'with the creation of an exquisite *Pookalam™ (flower carpet), which infused
the/surroundings with color and liveliness. The celebration featured a range of
cultural activities, including traditional dance performances, music, and a friendly
tug-of-war, fostering a sense of unity, joy, and togetherness among everyone
present.

The 2022 Christmas celebration in our department was a joyful and
heartwarming event that brought everyone together in the spirit of the
season. The department was adorned with beautifully decorated Christmas
trees, sparkling lights, and festive ornaments, creating a vibrant and cheerful
ambiance. The celebration included engaging activities such as a Secret Santa
gift exchange, melodious carol singing, and a delightful Christmas-themed
feast, making it a memorable and enjoyable occasion for all.

2
*
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MEWO CUP 2022

MECHANICAL ENGINEERING DE FOOTBALL AS50CIATION WORLD CUP 2022

The final year students of the Department of Mechanical Engineering, in association with the
Auwriferous Chamber of Mechanical Engineering (ACME), successfully organized a football
tournament titled “MEWO 2022” from 19th to 21st December 2022. The event was held on
the college sports ground with the objective of promoting sportsmanship, teamwork, and a
healthy competitive spirit among students.

A total of eight teams representing various departments participated in the tournament with
great enthusiasm. The three-day event witnessed several exciting matches, each marked by
skillful play, team coordination, and energetic support from the spectators. The organizing
committee, comprising final-year Mechanical Engineering students, meticulously managed
every detail, ensuring smooth execution of matches, adherence to fair play, and proper
coordination throughout the event.After a thrilling series of league and knockout rounds, the
Mechanical Engineering team named ‘ARGENTINA’ clinched the MEWO 2022
championship title. Their victory reflected teamwork, discipline, and determination. The
valedictory function was graced by faculty members and ACME coordinators, who presented
the trophy and certificates to the winners and runners-up.

The MEWO 2022 tournament served as a dynamic platform for fostering unity,
sportsmanship, and the vibrant spirit of the Mechanical Engineering community.
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Semester Toppers

RAJADHANI INSTITUTE OF
ENGINEERING AND TECHNOLOGY
Nag

aroor, Attingal, Thiruvananthapuram

OUR UNIVERSITY TOPPERS

B.TECH S5, SGPA : 9.37 B.TECH SS§, SGPA :9.74
v v
bl T R
- 2N

0 www.riet.edu.in 9 Attingal, Trivandrum \'91 70255 77773 . +91 98470 77773

Midhun Raj with Akshay MS with Adhithyan TS with
SGPA- 8.1 (S5) SGPA-7.6 (S3) SGPA-8.2 (S1)




Faculty Conference Publications

1. Dr. Bindu S S;has presented a paper titled “Heat transfer advancements during
cryogenic chill down by low thermal conductive coatings” in the International
Conference on Aerospace and Mechanical Engineering held at TKM College of
Engineering, Kollam on 17/12/2021.

2. Mr. Asok R,has presented a paper titled “Design of smart Staircase Powered By
Piezoelectric Crystals” in the International Conference on Engineering and
Scientific Innovations 2022, held at Universal College of Engineering, Tirunelveli,
on 08/02/2022:

3. Mr.Sree RajM Pjhas presented a paper titled “Power Generation From T Box Wind
Power Generator” in the International Conference on Engineering and Scientific
Innovations’ 2022, held at Universal College of Engineering, Tirunelveli, on
08/02/2022.

4. Mr. Krishnakumar K has presented a paper titled “Power Generation From T Box
Wind Power Generator” in the International Conference on Engineering and
Scientific Innovations 2022, held at Universal College of Engineering, Tirunelveli,
on 08/02/2022.

5{ Mr. Sree Mahesh M P,has presented a paper titled “Analysis of Instabilities Within
Combustion Chamber of A Liquid Propellent Rocket Engine” in the International )
Conference on Engineering and Scientific Innovations 2022, held at Universal
College of Engineering, Tirunelveli, on 08/02/2022.

6. Mr. Joe Jeba Rajan K has presented a paper titled “Design of Intelligent Foot Board

Accident Prevention System” in the International Conference on Engineering and

Scientific Innovations 2022, held at Universal College of Engineering, Tirunelveli,

on 08/02/2022.

Mr. Manoj A,has presented a paper titled “Design_of Intelligent Foot Board

Accident Prevention System” in the International Conference on Engineering and

Scientific Innovations 2022, held at Universal College of Engineering, Tirunelveli, 2

on 08/02/2022.(2022):1695-7504 b

. Mr. Krishnakumar K, “Experimental Validation of Electro-mechanical Product for ‘

Energy Harvesting System’, Revista Electronica de Veterinaria, 12, 898-903

(2022):1695-7504.

L.
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Paper publication by Faculty

1. Dr. Bindu S S, “Selar Energy Prediction for PV From Weather Data Using ANN”,
The International Journal of Analytical and experimental Modal Analysis
(JAEMA), 14, 1423-1428 (2022): 0886-9367

2. Mr. Arunraj B, “Analysis of Instabilities Within Combustion Chamber of a Liquid
Propellant Rocket Engine”, The International Journal of Analytical and
Experimental Modal Analysis (IJAEMA), 14, 1429-1433 (2022): 0886-9367

3. Mr. Sree Mahesh M P, “Analysis of Instabilities Within Combustion Chamber of
a Liquid Propellant Rocket Engine”, The International Journal of Analytical and
Experimental Modal Analysis (IJAEMA), 14, 1429-1433 (2022): 0886-9367

4. Mr. Sree Raj M P, “Design and Development of a Chassis Frame For
Mini-Haryesting Machinery”, Journal of Emerging Technologies and Innovative
Research (JETIR), 11,691-696 (2022): 2349-5162

5. Mr. Sree Raj M P, “Performance Evaluation of a T-Box Wind Turbine for
Sustainable Power Generation”, International Journal of Research and Analytical
Reviews( IJRAR), 10, 672-677 (2022): 2349-5138

6.-Mr. Manoj A, “Performance Evaluation of a T-Box Wind Turbine for Sustainable
Power Generation”, International Journal of Research and Analytical Reviews(
IJRAR), 10, 672-677 (2022): 2349-5138 \

7. Dr. Bindu S S, “Experimental Investigation on Heat Transfer Characteristics in
Cryogenic Chilldown of a Helically Coiled Tube’, Sadhana Indian Academy of
Sciences, 46(2), 45963 (2021): 0256-2499

8. Dr. Bindu S S, “Experimental Validation of Electro-mechanical Product for
Energy Harvesting System’, Revista Electronica de Veterinaria, 12, 898-903
(2022): 1695-7504

4 9. Mr. Sree Mahesh M P, “Experimental Validation of Electro-mechanical Product J
for Energy Harvesting System’, Revista Electronica de Veterinaria, 12, 898-903
(2022): 1695-7504
10. Mr. Sree Raj M P, “Experimental Validation of Electro-mechanical Product for %

Energy Harvesting Systen’, Revista Electronica de Veterinaria, 12, 898-903
(2022):1695-7504
11. Mr. Joe Jeba Rajan K, “Experimental Validation of Electro-mechanical Product for
Energy Harvesting System’, Revista Electronica de Veterinaria, 12, 898-903
(2022): 1695-7504 L
12. Mr. Krishnakumar K, “Experimental Validation of Electro-mechanical Product .

for Energy Harvesting System’, Revista Electronica de Veterinaria, 12, 898-903
(2022): 1695-7504.
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Student Conference Publications

. Pooja Ajay has presented a paper titled “Heat transfer advancements during cryogenic chill down by low thermal conductive

coatings” in the International Conference on Aerospace and Mechanical Engineering held at TKIM College of Engineering,
Kollam on 17/12/2021.

Ojas Satheesh has presented a paper titled “Solar Energy Prediction For PV From Weather Data Using ANN” in the
International Conference on Engineering and Scientific Innovations 2022, held at Universal College of Engineering,

Tirunelveli, on 08/02/2022.

.—.Arbin Kumar has presented a paper titled “Design of smart Staircase Powered By Piezoelectric Crystals”in the International

Conference on Engineering and Scientific Innovations 2022, held at Universal College of Engineering, Tirunelveli, on
08/02/2022.

K Laltluangkima has presented a paper titled “Power Generation From T Box Wind Power Generator” in the International
Conference on Engineering and Scientific Innovations 2022, held at Universal College of Engineering, Tirunelveli, on
08/02/2022.

Sidharth Mohan has presented a paper titled “Analysis of Instabilities Within Combustion Chamber of A Liquid Propellent
Rocket Engine” in the International Conference on Engineering and Scientific Innovations 2022, held at Universal College

of Engineering, Tirunelveli, on 08/02/2022.

. Aadithya Krishna Shas presented a paper titled “Design of an Intelligent Foot Board Accident Prevention System” in the

International Conference on Engineering and Scientific Innovations 2022, held at Universal College of Engineering,

Tirunelveli, on 08/02/2022.

Paper Publications by Students.

10.

.

12.

8%

14.

15

16.

A

. Pooja Ajay, “Solar Energy Prediction for PV From Weather Data Using ANN”, The International Journal of Analytical and

experimental Modal Analysis (IJAEMA), 14, 1423-1428 (2022): 0886-9367
Ojas Satheesh, “Solar /Energy Prediction for PV. From Weather Data Using ANN”, The International Journal of Analytical and
experimental Modal Analysis (IJAEMA), 14, 1423-1428 (2022): 0886-9367
Abhijith” A, “Solar Energy Prediction for PV From Weather Data Using ANN”, The International Journal of Analytical and
experimental Modal Analysis (IJAEMA), 14, 1423-1428 (2022): 0886-9367

. A JMuhammad Al- Jabir, “Solar Energy Prediction for PV From Weather Data Using ANN”, The International Journal of Analytical

and experimental Modal Analysis (IJAEMA), 14, 1423-1428 (2022): 0886-9367
K Laltluangkima, “Performance Evaluation of a T-Box Wind Turbine for Sustainable Power Generation”, International Journal of

Research and Analytical Reviews( IJJRAR), 10, 672-677 (2022): 2349-5138

. Malsawmkima, “Performance Evaluation of a T-Box Wind Turbine for Sustainable Power Generation”, International Journal of

Research and Analytical Reviews( IJJRAR), 10, 672-677(2022): 2349-5138

. Mishael Zodingliana, “Performance Evaluation of a T-Box Wind Turbine for Sustainable Power Generation”, International Journal of

Research and Analytical Reviews( IJRAR), 10, 672-677 (2022): 2349-5138

. /Abhishek Sujithlal , “Analysis of Instabilities Within Combustion Chamber of a Liquid Propellant Rocket Engine”, The International

Journal of Analytical and Experimental Modal Analysis (IJAEMA), 14, 1429-1433 (2022): 0886-9367

. Akash, “Analysis of Instabilities Within Combustion Chamber of a Liquid Propellant Rocket Engine”, The International Journal of

Analytical and Experimental Modal Analysis (IJAEMA), 14, 1429-1433 (2022): 0886-9367

Sidharth Mohan, “Analysis of Instabilities Within Combustion Chamber of a Liquid Propellant Rocket Engine”, The International
Journal of Analytical and Experimental Modal Analysis (IJAEMA), 14, 1429-1433 (2022): 0886-9367

Darwish Jahangir, “Design.and Development of a Chassis Frame For Mini-Harvesting Machinery”, Journal of Emerging Technologies
and Innovative Research (JETIR), 11, 691-696 (2022): 2349-5162

Anal Raj, “Design and Development of a Chassis Frame For Mini-Harvesting Machinery”, Journal of Emerging Technologies and
Innovative Research (JETIR), 11, 691-696 (2022): 2349-5162

Adwaith Prasannan, “Design and Development of a Chassis Frame For Mini-Harvesting Machinery”, Journal of Emerging
Technologies and Innovative Research (JETIR), 11, 691-696 (2022): 2349-5162

Adithyan Pradeep, “Design and Development of a Chassis Frame For Mini-Harvesting Machinery”, Journal of Emerging Technologies
and Innovative Research (JETIR), 11, 691-696 (2022): 2349-5162

Arya S M, “Experimental Validation of Electro-mechanical Product for Energy Harvesting System’, Revista Electronica de Veterinaria,
12,:898-903(2022): 1695-7504

Sreehari Arun, “Experimental Validation of Electro-mechanical Product for Energy Harvesting System’, Revista Electronica de
Veterinaria, 12, 898-903 (2022): 1695-7504

Amjad Ali Khan R S, “Experimental Validation of Electro-mechanical Product for Energy Harvesting System’, Revista Electronica de
Veterinaria, 12, 898-903 (2022): 1695-7504
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The Learners’ Lens

-

Augmented Reality (AR) and Virtual Reality (VR) Feature By :
. . L . Sreehari Arun (S5, ME)
for Design, Simulation, and Training

Digital Twins & Advanced Simulation: Virtual Feature By :
Replicas for Optimization and Predictive Analytics =~ Abhay Krishnan (S5, ME)

Energy Transition: Renewable Energy Systems, s

Storage, and Carbon-Free Engine Technologies Hari Krishnan M (53, ME)
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Augmented Reality and Virtual Reality for Design, Simulation,

and Training

Introduction

Augmented Reality (AR) and Virtual Reality (VR) technologies are reshaping mechanical engineering by
offering immersive, interactive environments for design, simulation, and training. These cutting-edge tools
enhance visualization, enable precise testing, and accelerate learning, ultimately improving engineering
outcomes and workforce capabilities.

What Are AR and VR?

* Augmented Reality (AR): Overlays digital information—such as 3D models, annotations, or
instructions—on the real world, enhancing the user’s perception of physical environments.

* Virtual Reality (VR): Creates fully immersive digital environments that users can interact with,
simulating real or imagined spaces and scenarios.

Both technologies harness advanced graphics, sensors, and computing power to provide sophisticated user

experiences.

Applications in Mechanical Engineering

1. Design Visualization and Collaboration

AR and VR allow engineers and designers to visualize complex mechanical components and assemblies in
three dimensions. Instead of relying solely on 2D drawings or computer screens, stakeholders can interact

with virtual prototypes in spatial contexts.

* AR-enabled design reviews let users inspect 3D parts overlaid on physical mockups or spaces, improving spatial
understanding and identifying errors early.

* VR design studios foster collaborative engineering from remote locations, as teams can engage with virtual models

simultaneously.




2. Simulation and Virtual Testing

Before physical prototypes are built, AR and VR simulate real-world conditions virtually, saving time and resources.

Engineers can conduct stress tests, fluid flow analysis, and motion studies within these environments.

* VR simulations provide risk-free testing of moving parts, maintenance procedures, and assembly sequences.

* AR can simulate operational data superimposed on machinery to predict performance changes or identify faults in real
time.

3. Training and Skill Development

Mechanical engineering training benefits greatly from AR and VR, where hands-on experience can be simulated without

equipment downtime or safety hazards.

* VR training modules create realistic scenarios for equipment operation, troubleshooting, and emergency response.

* AR-guided instructions assist technicians and students by overlaying step-by-step procedures directly onto equipment
during practical tasks.

These methods improve retention, reduce errors, and lower training costs.

Industry Examples

* Automotive plants use VR to simulate assembly lines and optimize ergonomics.

* Aerospace companies employ AR for in-field maintenance, where technicians receive real-time data through smart glasses.
* Universities and research labs integrate VR labs to teach design concepts and manufacturing processes interactively.

Benefits and Challenges

Benefits

* Enhanced spatial understanding accelerates design iterations

* Remote collaboration supports global teams and cost savings

* Safer, more efficient training reduces injury risk and improves skill acquisition
* Virtual simulations reduce prototyping costs and time to market

Challenges

* High initial investment in hardware and software

* Need for custom content development tailored to specific engineering fields
* Required user training and adaptation to new workflows

* Potential for motion sickness or fatigue in prolonged VR usage

Future Outlook

As AR and VR technologies advance with better resolution, haptics, Al integration, and wireless capabilities, their adoption
in mechanical engineering will deepen. Emerging trends include:

* Mixed Reality (MR): Blending AR and VR for seamless interaction between physical and virtual worlds.

* Al-powered AR assistants: Offering intelligent troubleshooting and design suggestions.

* Cloud-based platforms: Enabling easier access to shared virtual environments and datasets.

Conclusion

Augmented and Virtual Reality are powerful enablers for modern mechanical engineering, transforming design, simulation,
and training into more immersive, efficient, and collaborative experiences. As these technologies evolve, they will become
indispensable tools for engineers striving to innovate and excel in a fast-paced, complex world.

Digital Twins & Advanced Simulation: Virtual Replicas for
Optimization and Predictive Analytics

Introduction
In the era of Industry 4.0, Digital Twins and advanced simulation technologies are revolutionizing mechanical engineering
by creating precise virtual replicas of physical assets, systems, or processes. These digital counterparts empower engineers to
optimize performance, anticipate failures, and make data-driven decisions, bridging the gap between the physical and digital

worlds.




What Are Digital Twins?

A digital twin is a dynamic, real-time virtual model of a physical object or system. It continuously receives data from sensors
embedded in the physical asset, enabling it to mirror its behavior, condition, and environment accurately. Digital twins can
represent anything from a single component to an entire manufacturing plant.

Role of Advanced Simulation

Advanced simulation techniques use computational models to analyze the behavior of mechanical systems under varying
conditions without physical trials. They include:

* Finite Element Analysis (FEA)

* Computational Fluid Dynamics (CFD)

* Multibody Dynamics

* Thermal and Stress Simulation

Combined with digital twins, these simulations provide deeper insights into system performance.

Benefits of Digital Twins and Simulation in Mechanical Engineering

1. Real-Time Monitoring and Optimization

Digital twins process real-time operational data, helping engineers monitor performance, energy consumption, and wear
patterns. This enables continuous optimization—adjusting parameters to enhance efficiency, reliability, and lifespan.

2. Predictive Analytics for Maintenance

By analyzing historical and live data, digital twins use machine learning algorithms to predict when components might fail
or degrade, allowing for scheduled maintenance that minimizes downtime and repair costs.

3. Design Validation and Virtual Testing

Before manufacturing, virtual replicas simulate product behavior under different scenarios, identifying potential design
flaws and reducing prototyping cycles. This improves safety, compliance, and cost-effectiveness.

4. Enhanced Decision-Making

Digital twins facilitate “what-if” analyses, enabling stakeholders to explore alternatives and make informed decisions based
on accurate, up-to-date virtual feedback rather than assumptions.

Applications

* Aecrospace: Monitoring aircraft engines, predicting failures based on flight data, and optimizing fuel efficiency.
* Automotive: Virtual crash testing, aecrodynamic studies, and real-time vehicle diagnostics.

* Manufacturing: Optimizing production lines, reducing energy waste, and enhancing supply chain visibility.

* Energy: Monitoring turbines, pipelines, and smart grids for predictive maintenance and load balancing.

Challenges and Considerations

While digital twins and advanced simulations deliver significant advantages, challenges include:
* High initial setup cost and integration complexity.

* Need for high-fidelity data from sensors and accurate modeling.

* Cybersecurity risks as connected assets increase exposure.

Skilled workforce requirements to develop and interpret digital twin models.

The Future of Digital Twins

The convergence of Al IoT, 5G, and edge computing will propel digital twin technology further by:
* Increasing real-time responsiveness and analytical power.

* Enabling autonomous systems to self-optimize and self-heal.

* Expanding use from discrete components to entire ecosystems.

* Facilitating remote operations and collaboration globally.

Conclusion

Digital twins and advanced simulation represent a paradigm shift in mechanical engineering. By merging virtual precision
with real-world data, they optimize performance, anticipate problems, and enhance innovation. Embracing and advancing
these technologies will be fundamental for engineers seeking to create smarter, safer, and more efficient mechanical systems.




Digital Twins & Advanced Simulation: Virtual Replicas for
Optimization and Predictive Analytics

Introduction

The global shift toward sustainability has made the energy transition a central theme in mechanical engineering. Moving
away from fossil fuels toward renewable energy, advanced energy storage, and carbon-free engine technologies is not only
essential for combating climate change but also sparks innovation in design, manufacturing, and system integration.

Renewable Energy Systems: Powering the Future

Mechanical engineers play a vital role in the design and optimization of renewable energy systems such as:

* Solar Power: From photovoltaic panels to solar thermal collectors, engineers develop efficient, durable components and
tracking systems that maximize energy capture.

* Wind Energy: The design of wind turbines focuses on aerodynamics, materials, and structural dynamics to improve
efficiency and reliability, including offshore wind farms.

* Hydropower and Tidal Energy: Mechanical systems harness water flow and waves for eco-friendly electricity generation,
involving turbines, governors, and control mechanisms.

* Bioenergy: Converting organic waste and biomass into usable energy through advanced combustion engines, gasification,
and biochemical processes

Energy Storage: Bridging Supply and Demand

Renewable energy’s intermittent nature requires efficient storage solutions to ensure steady power availability.

Types of Storage Systems

* Battery Technologies: Lithium-ion, solid-state, and emerging flow batteries provide scalable, high-density energy storage
for grid and transport.

* Mechanical Storage: Flywheels, compressed air energy storage (CAES), and pumped hydro storage convert electrical
energy into mechanical forms, releasing it when needed.

* Thermal Storage: Storing heat in phase-change materials or molten salts supports grid balancing and continuous
renewable power.

Role of Engineers
Mechanical engineers design storage systems with high energy density, minimal losses, safety features, and integration
capabilities with renewable sources.

Carbon-Free Engine Technologies
Reducing the carbon footprint of engines is key to decarbonizing transport and industry.

Innovations in Engine Technologies

* Hydrogen Engines: Hydrogen combustion engines and fuel cells produce zero carbon emissions, with water vapor as the
only byproduct. Engineers focus on storage, fuel delivery, and thermal management.

* Electric Motors: Powered by renewable electricity and advanced batteries or supercapacitors, electric motors offer high
efficiency and reduced greenhouse gases.

* Ammonia and Synthetic Fuels: Emerging carbon-free fuels like ammonia are tested for internal combustion and turbine
applications with specialized engine modifications.

* Hybrid Systems: Combining internal combustion with electric propulsion for transitional solutions reducing overall
emissions.

Challenges and Opportunities

The energy transition faces hurdles such as infrastructure upgrade costs, material sourcing for batteries, and technological
scalability. However, opportunities abound in developing novel materials, smart grid systems, and integrated hybrid
solutions.

Mechanical engineers, with their expertise in thermodynamics, fluid mechanics, and materials science, are pivotal in
innovating sustainable energy technologies that are reliable, affordable, and environmentally friendly.
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