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ABOUT AMBALIKA INSTITUTE OF MANAGEMENT AND TECHNOLOGY

Ambalika Institute of Management and Technology (AIMT) was
established in 2008 as a private engineering and management college in
(Mohanlalganj) Lucknow, Uttar Pradesh India and is affiliated to AKTU
and BTE and Approved by AICTE. The Lucknow campus is spread over 200
acres and is located near NH-56B, surrounded by lush green field and
enhanced by a beautiful lake which makes it Best Private Engineering
Institute in Lucknow. The institute is 24 kilometers from Lucknow Railway
Station and 20 kilometers from Amausi Airport, Lucknow. It is very well
connected to the district headquarters. Ambalika center of excellence
has become the most dominating center delivering high-end technical
skills to our engineers to make them highly employable. AIMT, Lucknow is
imparting training and joint certification programs of innovative
technologies in collaboration with the Industry giants such as Microsoft,
KUKA Robotics, Siemens, Ace Micromatics, MTab, and Master CAM etc.
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CHAIRMAN ’S MESSAGE

It gives me immense pleasure to introduce our Technical
Magazine “MechTech” from Dept. of Mechanical Engg. will be
published bi- annually. Our students are very innovative and ever
eager to learn new concepts. Apart from teaching, our faculty
members are deeply engaged in research work. Our faculty and
students regularly present their research findings in various
academic conferences. It will help the documentation culture of

the institute. One of our greatest strength is our highly qualified

" and dedicated faculty members and staff. | congratulate the
editorial team, faculty, staff members and students for their
contribution in the maiden issue of “MechTech”. It is an attempt
of the Technical Magazine to acquaint its readers with the
Technological updation in the field of Mechanical Engineering.

Mr. Ambika Misra
Chairman

Ambalika Group of Institutions
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DIRECTOR’S MESSAGE

| feel honored and grateful to start the latest edition of our
Technical Magazine “MechTech” from Dept. of Mechanical
Engineering. This magazine will serve to reinforce and allow an
increased awareness in the field of Mechanical Engineering and
an improve interaction among all of us. It will not only serve the
objective of creating responsiveness but will give a platform to
new ideas, progress and creativity. | do hope that it will

encourage faculty, students and others to contribute regularly in

making our newsletter a success and may it acquire great
heights in the years to come.
Dr. Ashutosh Dwivedi
Director

Ambalika Group of Institutions
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ADDITIONAL DIRECTOR’S MESSAGE

| am privileged to introduce the latest edition of our esteemed
Technical Magazine, "MechTech," from the Department of
Mechanical Engineering. This publication stands as a testament to
our collective dedication to advancing knowledge and fostering
innovation within our field. It aims to not only enhance our
understanding of Mechanical Engineering but also to strengthen

the bonds among us as a community.

Through this platform, we aspire to inspire creativity, share
pioneering ideas, and showcase progress. | am confident that this
magazine will continue to serve as a beacon for excellence,
encouraging regular contributions from our faculty, students, and
colleagues. Let us work together to ensure its continued success

and propel it to even greater heights in the years ahead.
Dr. Shweta Mishra

Additional Director

Ambalika Group of Institutions
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HOD’S MESSAGE

We are delighted to introduce our department and share with you all
the exciting things happening in Mechanical Engineering. Our
department is committed to providing students with an excellent
educational experience that prepares them for successful careers in
engineering. Our faculty members are dedicated to excellence in
teaching, research, and service. Our students are engaged in

innovative projects that are making a difference in the world.

Our department offers a wide range courses, including design and
analysis of mechanical systems, robotics, materials science, and
energy conversion.

We invite you to learn more about the Mechanical Engineering
Department and the exciting opportunities available to our students.
Mrs. Vandana Pathak

HEAD

Department of Mechanical Engineering

Ambalika Institute of Management & Technology
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CHIEF EDITOR 'S MESSAGE

We are proud to present our latest issue of the Mechanical
Engineering Technical Magazine. This issue is packed with cutting-
edge research and development in the field. We hope that this
magazine will help you stay up-to-date with the latest trends and
advancements in mechanical engineering. We would like to thank our
dedicated team of writers and editors who worked hard to make this

magazine possible. We are also thankful for the generous support of

our Management, who made this publication possible. We hope that
you enjoy this issue of the Mechanical Engineering Technical Magazine

and find it to be a valuable resource in your professional journey.

Mr.Madhur Prakash Srivastava
Assistant Professor
Department of Mechanical Engineering

Ambalika Institute of Management & Technology
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SmarT FacTtories and IndusTry 4.0: The Role of 1oT in Mechanical Engineering

The advent of Industry 4.0 has revolutionized the
field of mechanical engineering by integrating
advanced technologies such as the Internet of
Things (loT), artificial intelligence (Al), and big data
into manufacturing and design processes. This
transformation has given rise to "smart factories,"
where interconnected devices and systems enable
real-time monitoring, automation, and optimization.
loT plays a central role in this paradigm shift by
connecting machines, tools, and equipment through
sensors and communication networks. These smart
data,
engineers to make informed decisions, predict

devices collect and exchange enabling

maintenance needs, and enhance operational
efficiency. For instance, loT-powered predictive
maintenance minimizes downtime by identifying
potential issues before they escalate, saving time
and resources.

Moreover, the integration of IoT in mechanical
engineering fosters greater customization. Smart
factories can quickly adapt production lines to
create personalized products without
compromising efficiency. This flexibility is essential
in meeting the demands of modern consumers who

seek tailored solutions.

Additionally, 1oT enables energy optimization by
monitoring power consumption and identifying
inefficiencies. This not only reduces costs but also
supports sustainability goals—a growing concern in
the mechanical engineering landscape.

In conclusion, loT is reshaping the mechanical
engineering sector, empowering smart factories to
achieve higher productivity, enhanced quality, and
sustainable practices. As we embrace Industry 4.0,
the role of loT will continue to expand, making
mechanical engineering an integral part of the
technological revolution.
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THERMAL MANAGEMENT INNOVATIONS:
COOLING SOLUTIONS FOR HIGH-TECH
INDUSTRIES

As industries adopt cutting-edge technologies like Al, high-performance computing, and electric vehicles,
effective thermal management has become a critical focus in mechanical engineering. Thermal
management innovations are essential to prevent overheating, ensure efficiency, and extend the lifespan
of modern systems.

Advanced cooling solutions have emerged as a response to the increasing thermal challenges in sectors
like electronics, automotive, and aerospace. Engineers are now leveraging phase-change materials, liquid
cooling systems, and heat pipes to achieve superior temperature control. For instance, liquid cooling
systems, which circulate coolant around high-temperature components, offer better heat dissipation
compared to traditional air cooling methods.

In the realm of electric vehicles, thermal management is crucial for maintaining battery performance
and safety. Engineers are developing innovative cooling methods, such as immersion cooling, where
batteries are submerged in non-conductive liquid, ensuring even heat distribution. Similarly, aerospace
applications require lightweight and efficient cooling solutions to manage extreme thermal conditions
during flight.

The use of advanced simulation tools has further revolutionized thermal management. Engineers can
now model heat transfer processes with precision, enabling optimized designs before physical prototypes
are created. This not only accelerates development but also reduces costs.

Thermal management is also playing a pivotal role in sustainability. Modern systems are designed to
recover and reuse waste heat, contributing to energy efficiency and reducing carbon footprints.

In summary, thermal management innovations are at the forefront of addressing the demands of high-
tech industries. By embracing advanced cooling technologies and sustainable practices, mechanical
engineers are shaping a future where performance and efficiency go hand in hand.
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THE ENGINEER’S TOOLKIT FOR 2025:
FOR A DYNAMIC FUTURE

Engineering has always been about solving problems, but
in 2025, the nature of these problems is evolving faster
than ever. As industries navigate rapid technological
advancements, climate change challenges, and global
connectivity, engineers must rise to the occasion with a
adaptable toolkit. This
skills—it’s about embracing a

modern, isn’t just about
mastering technical
mindset of lifelong learning, creativity, and
collaboration.

The cornerstone of the 2025 engineer’s toolkit is digital
fluency. Tools like Artificial Intelligence (Al), Internet of
Things (loT),

technologies—they’re the heart of engineering. Engineers

and robotics are no longer fringe
need to not only understand how these systems work
but also how to integrate them seamlessly into
solutions. Whether it’s designing smart infrastructure or
automating manufacturing processes, proficiency in
programming and data analytics is now as critical as

traditional technical skills like CAD or FEA.

e

SKILLS

L -

=S
But technical expertise alone won’t cut it. Sustainability
has become the new mantra, and engineers are
expected to design with the planet in mind. From
energy-efficient buildings to recyclable materials,
engineers must consider the environmental impact of
their work. This requires creativity—thinking beyond
conventional approaches and developing solutions that
balance performance, cost, and ecological
responsibility.
Furthermore, resilience and adaptability are key traits for
engineers in a world of constant change. Technologies will
keep evolving, and new problems will arise. Engineers
must cultivate a mindset that embraces uncertainty and
thrives on problem-solving. Continuous up skilling—
through online courses, certifications, and hands-on
projects—will be crucial to staying relevant.

Another skill

collaboration. projects

2025
involve

indispensable for is

Modern often

interdisciplinary teams spread across the globe.
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Engineers must communicate effectively, not just with
other engineers but with stakeholders from diverse
fields like business, law, and public policy. Soft skills like
empathy and adaptability are as vital as technical ones,
especially when tackling complex, multifaceted
challenges.
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THE RISE OF SUSTAINABLE MANUFACTURING: ECO-
FRIENDLY PRACTICES IN MECHANICAL ENGINEERING

Imagine a world where factories hum with
activity, but the air stays clean, the rivers run clear,
and the planet breathes easy. This vision of
sustainable manufacturing isn’t just a dream—it’s
becoming a reality, thanks to the evolving practices
industries face
with
sustainable

in mechanical engineering. As
growing pressure to balance progress
environmental responsibility,
manufacturing has emerged as a beacon of hope.
At its core, sustainable manufacturing is about
doing more with less. It’s about rethinking how we
design, produce, and consume products to minimize
waste and reduce environmental impact.
Mechanical engineers are leading the charge by
pioneering innovative solutions that prioritize
efficiency and sustainability without compromising
performance.
shifts in sustainable

manufacturing is the adoption of renewable energy.

One of the biggest

Factories are now harnessing solar, wind, and

hydroelectric power to reduce their carbon
footprint.
Mechanical engineers are designing energy-

efficient systems and machinery that consume less
power while maintaining productivity. For example,
advanced heat recovery systems now capture
waste heat from industrial processes and reuse it,
significantly cutting down on energy waste.

Another
optimization. Engineers are finding ways to use

critical area of focus is material

lightweight, recyclable, and biodegradable

materials in everything from automobiles to
consumer electronics. Techniques like additive
manufacturing, or 3D printing, allow for precise
production, reducing material waste by up to 90%.
Instead of discarding scrap materials, they are
being repurposed, creating a circular economy

where nothing goes to waste.

Water conservation is also at the forefront of

eco-friendly = manufacturing.  Industries are
implementing closed-loop systems that recycle
water used in cooling and cleaning processes,
ensuring minimal discharge into the environment.

Advanced filtration technologies developed by
mechanical engineers are making this recycling not
only possible but also cost-effective.

But sustainable manufacturing isn’t just about
processes—it’s about mindset. Mechanical
engineers are reimagining the lifecycle of products.
From design to disposal, every step is being
scrutinized for its environmental impact. Engineers
are now creating modular designs that make it
easier to repair and upgrade products, extending
their the

replacements.

lifespan and reducing need for

Finally, digital technologies are supercharging
these efforts. With the help of artificial intelligence
loT,
consumption, predict equipment maintenance, and

and engineers can monitor energy
optimize supply chains in real-time. This data-
driven approach ensures resources are used
efficiently and sustainably.

The rise of sustainable manufacturing is more
than a trend—it’s a necessity. With the planet’s
resources dwindling and the effects of climate
change becoming more apparent, industries must
adapt. Mechanical engineers are proving that
innovation and sustainability can go hand in hand,
creating a future where progress doesn’t come at

the cost of our planet.
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In this journey, every step counts. Whether it’s
designing greener machines, rethinking waste, or
embracing renewable energy, mechanical engineers
are shaping a world where industry and nature can
coexist harmoniously. The rise of sustainable
manufacturing is not just the future of mechanical
engineering—it’s the future of humanity.
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Department of

ABOUT DEPARTMENT OF MECHANICAL ENGINEERING

Mechanical engineering is a subset of general engineering. Engineers use
science and mathematical principles to solve technical problems. Since they
often create new products to solve these problems, they are in high demand.
Engineers are essentially inventors. By dreaming up ideas and turning them
into a reality they push technology to its limits.

Mechanical engineers are specialized engineers who work with mechanical
devices. These may include elevators, refrigeration and air-conditioning
equipment, robots, and electric generators. Mechanical engineers design tools
used in other engineering disciplines. As you can imagine, mechanical
engineering is one of the broadest engineering specialties.

Mechanical Engineering is an engineering discipline that involves the
application of principles of physics for analysis, design, manufacturing, and
maintenance of mechanical systems. It requires a solid understanding of key
concepts including mechanics, kinematics, thermodynamics and energy.
Mechanical engineers use these principles and others in the design and
analysis of automobiles, aircraft, heating and cooling systems, manufacturing
plants, industrial equipment and machinery, medical devices and more.

To develop department of mechanical engineering as a centre of excellence
in the various advance fields.
To develop the habit of continuous learning, team work and fulfill the societal
needs.
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DEPARTMENT VISION & MISSION

@' VISION

To nurture the students in achieving excellence in mechanical
engineering to develop proficiency in the field of research
activities along with overall personality development and
contribute to the nation and humanity.

@ MISSION

To motivate students to indulge in analytical and
creative thinking by putting them in challenging
environment by means of appropriate pedagogy.

To develop department of mechanical engineering as a
centre of excellence in the various advance fields.

To develop the habit of continuous learning, team
work and fulfill the societal needs.
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PROGRAMME EDUCATIONAL OBJECTIVES (PEOS)

1. To prepare students for successful career in Core Mechanical and
Interdisciplinary Industries through strong foundation in mathematical,
scientific and engineering fundamentals. (Pre-preparation)

2. To develop ability among the students for acquiring technical
knowledge in specialized areas of Mechanical Engineering such as
Materials, Design, Manufacturing and Thermal Engineering with a focus
on research and innovation and gaining the technical skills in classical
software packages. (Core competence and professionalism)

3. To equip students with broad based knowledge to support the service
industries, economic development and to address social and
engineering challenges of the nation. (Breadth)

4, To promote the students for continuous learning, research and
development with strong professional, moral and ethical values and
zeal for life-long learning. (Learning environment)

17



PROGRAMME OBJECTIVES (POS)

PO 1: Engineering knowledge: Ability to perform academic activities and
achieve the expected requirements by conforming to a pre-defined
process as set by the institute and university.

PO 2: Problem analysis: Ability to effectively apply knowledge of
computing and mathematics to computer science problems.

PO 3: Design/development of solutions: Ability and skills to effectively
use state-of-the-art techniques and computing tools for analysis, design
and implementation of computing systems which resolve real life
problems.

PO 4: Conduct investigations of complex problems: Ability to utilize

Multi-disciplinary knowledge across domains to effectively apply
computer technology in a global and social environment.

PO 5: Modern tool usage: Ability to efficiently make use of additional

Training provided throughout the course, satisfying industry
requirements and thereby becoming globally employable.

PO 6: The engineer and society: Ability to successfully pursue

Professional development through lifelong learning.

PO 7: Environment and sustainability: Ability to communicate effectively
with both technical and non-technical audiences.

PO 8: Ethics: Ability to become a versatile professional and function
effectively as an individual and as a member.

PO 9: Individual and team work: Ability to understand professional,
ethical, legal, security, and social issues and responsibilities.

PO 10: Communication: Communicate effectively with the engineering
community and with society at large. Be able to comprehend and write
effective reports documentation. Make effective presentations, and give
and receive clear instructions.

PO 11: Project management and finance: Demonstrate knowledge and

Understanding of engineering and management principles and apply
these to one’s own work, as a member and leader in a team. Manage
projects in multidisciplinary environments.

PO 12: 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. 18



ABOUT MAGAZINE

MOBILITY REDEFINED IS A CUTTING-EDGE PUBLICATION DEDICATED TO
EXPLORING THE TRANSFORMATIVE TECHNOLOGIES AND INNOVATIONS
SHAPING THE FUTURE OF TRANSPORTATION. AS THE WORLD MOVES TOWARDS
SUSTAINABLE AND EFFICIENT MODES OF TRAVEL, THIS MAGAZINE DELVES INTO
THE LATEST ADVANCEMENTS IN ELECTRIC VEHICLES, AUTONOMOUS DRIVING,
URBAN MOBILITY, AND SMART TRANSPORTATION SYSTEMS.

PUBLISHED BI-ANNUALLY, MOBILITY REDEFINED OFFERS READERS IN-DEPTH
ANALYSIS AND INSIGHTS INTO THE RAPIDLY EVOLVING LANDSCAPE OF
MOBILITY. FROM BREAKTHROUGHS IN BATTERY TECHNOLOGY AND THE RISE OF
SHARED MOBILITY PLATFORMS TO THE INTEGRATION OF Al IN
TRANSPORTATION NETWORKS, THE MAGAZINE COVERS A WIDE RANGE OF
TOPICS THAT ARE REDEFINING HOW WE MOVE.

WHETHER YOU'RE AN ENGINEER, STUDENT, OR PROFESSIONAL IN THE
TRANSPORTATION INDUSTRY, MOBILITY REDEFINED IS YOUR GO-TO RESOURCE
FOR STAYING INFORMED ABOUT THE LATEST TRENDS, RESEARCH, AND
INNOVATIONS. AVAILABLE IN DIGITAL FORMATS, THE MAGAZINE PROVIDES A
COMPREHENSIVE OVERVIEW OF THE KEY DEVELOPMENTS THAT ARE DRIVING
THE FUTURE OF MOBILITY, MAKING IT AN ESSENTIAL READ FOR ANYONE
PASSIONATE ABOUT THE NEXT GENERATION OF TRANSPORTATION.
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