o . =]l
- - X _
GOVT. POLYTECHNIC LAKHISARI

Fi -

Department of Mechanical Engin ring
Government Polytechnic,
Lakhisarai




A [
Vission & Mission of the

Department
ﬂ\' i .

\
J
.
|
,

To be known as premier department of Mechanical Engineering
in technical education and application of knowledge & skills to
the benefits of the society.

M1- To develop state-of-the art teaching learning
facilities to interpret, apply, disseminate and create
knowledge.

M2- To be dynamic, innovative and flexible in

I devising programs, structures and mechanisms to cope
"’ with the changes.
‘{ M3- To equip the students with academic, corporate
&\ and entrepreneurial leadership, communication skills and
! global awareness requured by the engineering profession
and society in general.
M4- To establish an environment that encourages
and builds an exemplary degree of citizenship, professional
integrity with ethical behaviour.



Message from
Principal

As principal, I'm thrilled to welcome you to this edition of the
Mechanical Engineering Magazine, a platform dedicated to showcasing the
ingenuity and innovation of our field. This magazine is a testament to the
power of mechanical engineering to shape our world.

The mission of our magazine is to foster an environment of knowledge
sharing and community engagement, and we are committed to showcasing
the work that elevates mechanical engineering to new heights.

As the principal, I commend all the students, faculty, and staff who have
contributed to this publication. Your efforts are a testament to the ongoing
dedication to excellence and to the pursuit of knowledge in the field.

We are excited to see how the ideas presented in this magazine can
inspire the next generation of engineers and shape the future of technology.

Sincerely,
Dr R K Ranjan
Principal
Government Polytechnic, Lakhisarai




Message by
Head Of Department

Dear Students, Faculty, and Readers,

It is my privilege to address you through this edition of our
magazine, dedicated to the ever-evolving field of Mechanical
Engineering. Diploma education serves as a crucial stepping
stone for young minds aspiring to build a career in this dynamic
industry. As the Head of the Department, I take immense pride
in withessing the passion and curiosity with which our students
engage in learning, innovation, and hands-on application of
engineering principles.

Sincerely,
Suraj Kumar
Dept. Of Mechanical Engg.
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Dear Students,

As your teacher, we want to encourage you to make the most
of your time at this technical institute by staying curious, working
hard, and embracing every learning opportunity. The skills and
knowledge you are gaining here will lay the foundation for your future
careers, so give your best in every project, class, and challenge.
Remember, success is not just about talent, but also about
persistence, discipline, and a willingness to learn from mistakes. Stay
focused, support one another, and never stop striving for excellence.

Sincerely,
Dr. Pankaj Kumar Baitha
Dept. Of Allied Science
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Tradltlonal Knowledge in Indla
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literally translates to the science of life and has

been practlced for more than 5,000 years. It is
grounded on striking a balance between the
body, the mind and the spirit. It emphasizes the
importance of food, herbs and lifestyle
modifications for maintaining a good health.
The core values of Ayurveda are found in
ancient texts like the Vedas and the Charaka
Sambhita. They describe herbs, their medicinal
properties, recommended treatment protocols,
and the overall holistic approach to health. Like
Ayurveda, Siddha medicine is also primarily
practiced in Tamil Nadu, but there are several
elements that are particular to Siddha.
Recently, there is revived interest in these
ancient systems both in India and outside.
Traditional medicine has a role to play, and
WHO has accepted the same, and it has been
leading efforts in India through research and
development initiatives to promote Ayurveda.
Agricultural Practices

Traditional knowledge systems based on
sustainability and biodiversity form the
foundation of agricultural practices in India.
Indigenous farmers can cultivate many
different crops using techniques that are
specific to local climates and available soils.
Practices such as intercropping, crop rotation
and organic fertilization helps to improve soil
fertility and reduces threats from pests and
diseases.

It is impossible to overstate the importance of
traditional seed varieties. Indian farmers have
successfully preserved thousands of these seed
variants, which have been shown to be resistant

to pests and climate change. They play a crucial
role in preserving biodiversity and ensuring food
security. Because traditional agricultural methods
offer sustainable alternatives to industrial
agriculture based on chemicals, there is a growing
push to revive them.
» _ . addition,
CF) VA traditional
; m . i j knowledge also
2/ e} it @«5& comprises vibrant
) . we traditions of South
TANE Asian  antiquity,
especially the
strong artistic traditions of India. Each region has
its unique forms of art and craft, ranging from the
elaborate motifs on Madhubani paintings to fine
handwoven textiles of Varanasi. They have cultural
significance and are more than just visuals, they
frequently convey tales, customs and beliefs that
form the foundation of identity of a community.
Indian crafts encompass an extensive range of
abilities, such as woodworking, weaving,
ironworking and pottery. Such traditional skills are
preserved when artisans pass down their techniques
and designs through generations. But since modern
manufacturing processes and globalization kicked
in, a lot of artisans find it difficult to keep up with
their crafts. These traditional arts are not only seen
as culture-rooted royalties but are endeavored to be
promoted through livelihood aspirations.
Spiritual Practices and Folk Traditions
Holistic traditional knowledge in India Traditional
knowledge in India is also closely linked with
spirituality and religious practices. The community
has its own beliefs and values which can be seen
through a lot of rituals, festivals, and ceremonies.
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storytelling, dance and music are used to save
history and teach moral values. They frequently
impart morals about living in unison with the
great outdoors, living together and continuing
through ordeal. However, many of these
traditions are vulnerable to disappearance in
urbanizing contexts, making it crucial to
document and rejuvenate them.

Challenges to Traditional Knowledge

India has a wealth of traditional knowledge,
though it is often beleaguered by a variety of
challenges. However, massive globalization
and industrialization have caused numerous
indigenous practices to disappear because
children are moving into big cities for
promising opportunities. The homogenization
of culture causes challenge that threatens
diversity of traditional knowledge and needs to
have an innovative solution to preserve such
practice.

Furthermore, Intellectual Property Rights
(IPRs) issues are a serious challenge to
traditional knowledge. A lot of indigenous
communities just have their knowledge stolen,
without credit or compensation. It is also
important to create laws that help these
communities profit off of their heritage by
protecting this knowledge about natural
resources.

Sharing Traditional Knowledge project points
out, Indigenous peoples, past generations and
the people today hold the key for preserving
traditional knowledge methods, therefore it is a
collective responsibility but it can easily be
passed from generation to generation.
Preserving Traditional Knowledge
Preserving and  promoting traditional
knowledge requires a collective effort from the
government, the local communities, non-
governmental organizations (NGOs) and
educational institutions. The Indian
government has taken several initiatives to
acknowledge and safeguard traditional
knowledge, such as the Traditional Knowledge
Digital Library (TKDL), which seeks to
document and protect traditional knowledge of

India.

Addressing the need to preserve traditional
knowledge is also an important aspect of raising
awareness. It can help instil pride in cultural
heritage through programs that incorporate
traditional practices and teachings. Local initiatives
related to traditional crafts, local agriculture,
herbal/folk medicine and others as such are driven
and minimizing the threat to livelihoods in those
local populations while keeping a traditional
knowledge system intact.
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| Opportunlty in Mechanlcal Englneerlng

Prof.(Dr.) Chandan Kumar, DCE Darbhanga
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Exploring Singular Perturbation Problems: Unraveling the Complexity

By
Dr. Rakesh Ranjan (Mathematics Faculty)
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Introduction: In the realm of mathematics and engineering, singular perturbation problems stand
as intriguing challenges that often arise when dealing with systems exhibiting multiple scales of
behavior. These problems manifest across various disciplines, from physics to biology, and their
understanding is crucial for unraveling the intricate dynamics governing real-world phenomena. In
this article, we embark on a journey to explore the essence of singular perturbation problems,
delving into their significance, mathematical foundations, and practical applications.

Understanding Singular Perturbation: At its core, a singular perturbation arises when a system's
behavior is characterized by different timescales, leading to the emergence of fast and slow
dynamics. Consider a dynamical system described by a set of differential equations. In singularly
perturbed systems, certain terms in these equations dominate over others depending on the
timescale under consideration. This disparity in timescales gives rise to challenges in analyzing the
system's behavior, as traditional methods may fail to capture the full dynamics accurately.

Mathematical Formulation: Mathematically, singular perturbation problems are often
characterized by dimensionless parameters that govern the relative importance of different terms
in the system's equations. These parameters serve as a bridge between the fast and slow dynamics,
allowing for the formulation of asymptotic expansions and perturbation techniques to analyze the
system's behavior. Perturbation methods such as the method of matched asymptotic expansions,
multiple scales analysis, and boundary layer theory play a pivotal role in tackling singular
perturbation problems, enabling researchers to obtain accurate approximations and insights into
the system's behavior.

Challenges and Techniques: One of the key challenges in dealing with singular perturbation
problems lies in reconciling the disparate timescales to obtain a comprehensive understanding of
the system's behavior. This often involves identifying the regions where certain dynamics dominate
and employing appropriate mathematical techniques to analyze each regime separately. For
instance, in systems exhibiting boundary layers, where rapid transitions occur in localized regions,
boundary layer theory provides a powerful framework for capturing the dynamics near these
boundaries while preserving accuracy in the rest of the domain.

Applications Across Disciplines: The ubiquity of singular perturbation problems across various
disciplines underscores their significance in understanding real-world phenomena. In physics, these
problems arise in the study of fluid dynamics, quantum mechanics, and electrodynamics, where



multiscale phenomena dictate the system's behavior. Similarly, in biology, singular perturbation
techniques find applications in modeling biological processes such as gene regulation, neuronal
dynamics, and ecological systems, where the interaction of fast and slow processes shapes the
overall behavior of the system.

Practical Implications: The insights gained from studying singular perturbation problems have
far-reaching practical implications in engineering and technology. For instance, in control theory,
understanding the dynamics of singularly perturbed systems is essential for designing robust
control strategies that can effectively regulate systems with disparate timescales. Similarly, in the
design of electronic circuits and communication systems, accounting for singular perturbations is
crucial for ensuring the stability and performance of the designed systems in the presence of noise
and disturbances.

Future Directions and Conclusion: As we continue to delve deeper into the realm of singular
perturbation problems, numerous avenues for future research emerge. From refining existing
mathematical techniques to developing new approaches for tackling increasingly complex systems,
the journey towards unraveling the intricacies of singular perturbation promises to be both
challenging and rewarding. By harnessing the power of mathematics and computational methods,
we can unlock new insights into the dynamics of multiscale systems, paving the way for innovative
solutions to real-world problems.

In conclusion, singular perturbation problems represent a fascinating frontier in mathematics and
engineering, offering a glimpse into the rich interplay of dynamics across multiple scales. Through
rigorous analysis, creative problem-solving, and interdisciplinary collaboration, we can unlock the
secrets hidden within these complex systems, ushering in a new era of understanding and
innovation.
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Dr. Rakesh Ranjan received his Five years Integrated M.Sc. in Applied Mathematics from Central
University of Jharkhand, Ranchi, India and Ph.D. in Mathematics from National Institute of
Technology Jamshedpur, India. He holds CSIR NET and Gate certificates. Currently, he is working at
Government Polytechnic Lakhisarai, DSTTE Bihar as a lecturer since 2018. His research interests
span the areas of numerical solution of differential equations, focusing on singularly perturbed
problems. He has published more than 20 research articles in reputable journals. He also made
numerous contributions in serving as a reviewer. His research interests include Numerical Analysis,
Integral equations and Fractional Calculus and Mathematical Modeling. He has organized
Mathematics Day, Science Day etc. He has completed many FDP Courses.



Photoluminescence occurs when a material absorbs photons of higher energy and subsequently
emits photons of lower energy. This process can be attributed to various mechanisms, including
fluorescence, phosphorescence, and upconversion luminescence. Understanding these mechanisms
at the molecular level is crucial for designing and engineering materials with tailored
photoluminescent properties.

In recent years, photoluminescent materials have garnered significant attention in the field of
materials science. Quantum dots, semiconductor nanocrystals with unique size-dependent optical
properties, have emerged as promising candidates for applications in displays, lighting, and
biomedical imaging. Researchers are exploring novel synthesis methods and surface engineering
strategies to enhance the stability, brightness, and color purity of quantum dot-based luminescent
materials.

Perovskite materials, a class of hybrid organic-inorganic compounds, have also attracted
widespread interest due to their exceptional photoluminescent properties and potential
applications in solar cells, light-emitting diodes (LEDs), and photodetectors. Ongoing research
efforts focus on improving the stability, efficiency, and scalability of perovskite-based
photoluminescent devices through compositional engineering, interface optimization, and device
architecture design.

Photoluminescence plays a vital role in biomedical research and healthcare applications.
Fluorescent probes, capable of emitting light upon excitation, enable non-invasive imaging and
tracking of biological processes at the cellular and molecular level. These probes have
revolutionized biomedical research by providing valuable insights into disease mechanisms, drug
interactions, and cellular dynamics.

In addition to traditional fluorophores, researchers are exploring advanced photoluminescent
materials, such as carbon dots, upconversion nanoparticles, and quantum rods, for biomedical
imaging, biosensing, and drug delivery applications. These materials offer distinct advantages,
including superior photostability, biocompatibility, and multiplexing capabilities, making them
valuable tools for studying complex biological systems and developing next-generation diagnostic
and therapeutic technologies.

Photoluminescent sensors and probes are increasingly being utilized for environmental
monitoring and sensing applications. These sensors offer rapid, sensitive, and selective detection of
various environmental pollutants, including heavy metals, organic pollutants, and toxic gases. By
harnessing the photoluminescent properties of functional materials, researchers aim to develop



Dr. Pankaj Kumar Baitha received his PhD from Indian Institute of Technology (Indian
School of Mines), Dhanbad and M.Sc. in Applied Physics from Indian School of Mines,
Dhanbad, India. Currently, he is working at Government Polytechnic Lakhisarai, DSTTE

Bihar as a lecturer since 2018. His area of interests includes structural and optical

specially luminescence properties of materials. He has published more than 10

research articles in reputable internationals journals and conferences. He has attended

many FDP programmes organised by different institution.
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Introduction:

As the environmental temperature increases, the reliance on evaporative cooling (sweating and
Panting) to dissipate body heat increases.

Lactating buffaloes and cows create a large quantity of metabolic heat and accumulate additional heat

from radiant energy. Buffaloes\t%nd to be more uncomfortable because they have fewer sweat glands

under the skin than cows. AR

Dire‘cyf'lmpact of Heat stress and its Signs
High heat loads in diary animals may lead to
e Depressed feed intake
e Decreased milk yield
e Milk facts and protein percentage
e Weight loss and reduced reproduction.
Caring for animals during extreme heat
e The provision of a plentiful supply of clean, cool water and shade is essential.
e The location of water should be familiar to animals days before extreme heat arrives.
Animals should not have to walk too far for water.

e Animals need to be provided with shelter during extended N .
periods of extreme temperatures. Shelter is especially o . Vs
important for very young or old animals or animals that \\x;‘// N

are in poor condition or sick.






WHEN THE WEATHER IS HOT || SUun protection heatthdirect

4T

We: tectio Stay in shad sunscre
ar protection y in shade ueem slip Slop Slap Seek Slide

on on SPF30+ shade on
protective or higher sunglasses
clothing sunscreen

Limit outdoor time Drink water

shutterstock.com - 2494753839




roraster Ul farTeas aBtarot
a5 T ST ESTATSAT BT




Sumit kumar pandey
Mechanical
2018 -2021

ﬂ PR = . :
& el 8

sumit Angac Shivam

625 (159 623 (2nd) 618(3rd)

echanical 4th sem top three

‘9




gaSl gt AP
3T UAT
F[& HA3




Pesion & Created By:-

Editor Co-Editor
Chittaranjan Kumar Suraj Kumar
Lab Assistant in Dept. of H.0.D. of Mechanical Engineering
Mechanical Engineering

y Chief Patrow:-

= e Y 1

5

Dr. Rajesh Kumar Ranjan
Principal
Government Polytechnic,
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