Z
Ll
>
=
1
<
o
Ll
|
©
Z
O
=
A
L




DEPANYMENT
OF

NMoCHANICALE

!:NGIN EERING

wsm@. mssm.

To become a recognised e To create a conducive learning
knowledge hub in platform for students to excel as
Mechanical engineering by professionals, through quality
moulding professionally technical education and training.
competent and socially To involve students in socially
responsible engineers. committed projects and programs
to broaden their knowledge and
integrity.
To mould students with good
leadership qualities, ethical values
and life-long learning.




()

PROGRAMME Sr£/.1FIC OUT @@.

* Apply the knowlec je o. chermal sciences, mechanical design, and
manufacturing .. " siples for analysing and evaluating problems in the
domai-. ». Mechanical Engineering.

Appl' the kn ) wledge gained through multidisciplinary learning, to solve
re\. lite =~ vlems.

Fffe ~ti. sly use modern technology tools such as CFD, CAD/CAM and 3-D
,tinung in Mechanical Engineering practice.

PROGRAMME EDUCATIONAL
OBJECTIVES (PEO)

* Apply technical knowledge and skills to find feasible solutions in
Mechanical Engineering domains and allied industries.

e Evolve as responsible professionals capable of solving socially relevant
problems and pursue higher education and research.

¢ Exhibit professionalism, team work, and ethical attitude through continued
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r. n Paliakara CM1

atulations to the Mechanical Engineering Department for producing
newest issue of their departmental magazine, Infinity 6.0. It's worth
knowledging that they were the trailblazers in creating a departmental
magazine in our college, and they have been consistent in publishing it
every year since then. The essence of engineering is rooted in problem-
solving, and mechanical engineering specifically requires practical
creativity, a hands-on understanding of the work involved, and strong
interpersonal skills such as networking, leadership, and conflict
management. The production of a product is only one aspect of the
equation; comprehending how to collaborate with people, ideas, data, and
economics is what truly defines a mechanical engineer. I hope that this
magazine, in its own unique way, provides readers with an insight into
these qualities. My warmest wishes to the team accountable for this

inventive initiative.
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r. Payyappilly CM
ECTOR

ives me great pleasure to write a few words about the Mechanical
ngineering Department's Departmental Magazine, "Infinity 6.0." As one
of the most diverse and versatile engineering fields, a Mechanical
Engineering degree provides our students with a plethora of career
opportunities. Our ME Department is doing everything possible to ensure
that our students are prepared to start their careers on the right foot. It is
truly inspiring to witness the ME Department excelling in all aspects of
college life. I hope that this magazine, through its various pages, showcases
the best that Mechanical Engineering has to offer and becomes an
invaluable resource for all who read it. My best wishes to everyone who

made this magazine possible.




%tony Davis CMI
ECTOR

glad our students successfully brought the fifth edition of INFINITY
magazine. The main goal of INFINITY is to provide aspiring engineers
with a comprehensive platform to showcase their technical knowledge and
pen down innovative ideas. It demonstrates the Mechanical Engineering
Department's dedication to outcome-based education and an improved
student-teacher learning process. I wish the department continued success
in its efforts to raise the quality of teaching and bring laurels to the institute.
This magazine's Editorial Board deserves praise for accomplishing the
dream of a quality magazine for the department.




I am thrilled to write a few words about the sixth release of Infinity, the
Mechanical Engineering Department's departmental magazine. The
department has always encouraged initiatives led by students, and this
latest one is no different. I would like to take this opportunity to commend
the departmental staff and students for their accomplishments in all aspects,
and I would like to give a special shoutout to the editorial team for their
successful publication of Infinity 6.0.




DEPARTMENT OF
ANICAL ENGINEERING

t3 make this project a reality.

he latest edition of INFINITY is a true reflection of the creativity,
knowledge, and expertise of our students and staff in the field of mechanical
engineering. The articles, research papers, and technical reports are of the
highest quality and are a valuable contribution to the academic community.

I am proud to have been a part of this amazing team of talented individuals,
who have demonstrated their commitment to excellence through this
publication. The insights and perspectives shared in this magazine will
undoubtedly inspire future generations of mechanical engineers, and I am
confident that it will serve as a valuable resource for years to come.

I would like to take this opportunity to extend my heartfelt appreciation to
the entire team for their hard work and dedication towards making this
edition of INFINITY a great success. Your enthusiasm, dedication, and
commitment have set an example for others to follow, and I am truly
grateful for your efforts.

Once again, congratulations to all the students and staff of the Mechanical
Department at Christ College Of Engineering for their contribution towards
the sixth edition of INFINITY. I am confident that we will continue to

achieve great success in the future and make our institution proud.




N

K.S.

FESSOR
TMENT OF MECHANICAL ENGINEERING

-
=

L \

O

'm happy to announce the latest version of the Mechanical Engineering
Department's technical magazine, named INFINITY, for the year 2023. I
would like to convey my appreciation to the Management, Principal, Vice-
Principal, Head of the Department, faculty, and students for their
continuous assistance throughout the magazine's creation. Additionally, I
want to acknowledge the student editorial team for their diligent efforts in

completing the magazine on time, and I hope everyone enjoys reading it.




tstanding publication, and I am humbled by the dedication and hard
of'everyone involved.

irst and foremost, I extend my sincere gratitude to the committee
members who put in long hours to ensure the magazine's high-quality
standards were met. Your attention to detail and willingness to go above
and beyond to achieve perfection is truly commendable. Thank you for your
invaluable support and commitment to making this edition a success.

I would also like to express my deep appreciation to the staff members who
have worked tirelessly behind the scenes to make this magazine a reality.
Your invaluable contributions have helped to bring the magazine to life, and

your expertise and guidance were instrumental in its success.

Finally, I would like to extend a special thank you to our principal, whose
unwavering support has been crucial to the success of INFINITY. Your
encouragement, guidance, and leadership have been instrumental in
making this edition a success, and we could not have done it without you.

Once again, thank you to all those involved in making the sixth edition of
INFINITY a reality. I am truly grateful for your hard work, dedication, and
support.
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TheF tric gloped by the

Swedisl del: ar ary vessel that

uses hydrofeils't C rgy cor bh and increase

speed, making it one of the fastest and'most efficient water
taxis in the world.

The P12 Shuttle is a 12-passenger vessel that measures 8.2
meters in length and 2.4 meters in width. It is powered by
an electric motor that produces 60 kilowatts of power and
has a top speed of 30 knots, or 56 kilometers per hour.
The electric motor is powered by a battery pack that can
be recharged using renewable energy sources such as
wind or solar power.

The hydrofoils on the P12 Shuttle lift the boat out of the
water at high speeds, reducing drag and increasing
efficiency. This technology allows the boat to travel
further and faster on a single battery charge, making it an
environmentally friendly and cost-effective alternative to
traditional water taxis.




The P12 Shuttle is also equipped with
advanced technology to ensure a smooth
and comfortable ride for passengers. The

boat is equipped with a computer-
controlled gyro system that keeps ti. -

vessel stable even in rough w-.cer ,

reducing the likelihood of seasic me’ .. "»e
boat also features an adv .nced . nise
reduction system that n. 1ir .zes noise
levels, making for a qui 't a. 1 r -aceful
r e,

The P12 Shuttle has se. - al potential
applications, i” ... ling ferrying passengers
between url an cen ers, transportation to
and” an. islan’.s, and as a tourist
attractic 1. The vessel has already been
de, ‘el in several cities around the
worla, ‘'ncwuding Stockholm, Paris, and
' enice, and has received widespread
) "ai".e for its innovation and efficiency.

One of the significant advantages of the P12 Shuttle is its environmental friendliness. The boat
produces zero emissions, making it an excellent alternative to traditional gasoline-powered
boats that can pollute the waterways. The P12 Shuttle also has a low noise profile, making it an
ideal option for areas where noise pollution is a concern.

In conclusion, the P12 Shuttle is a remarkable achievement in marine engineering,
combining speed, efficiency, and comfort in a single vessel. It represents a significant
step forward in sustainable transportation, and its potential applications are vast.
The P12 Shuttle is an example of how innovative technology can be used to address
the challenges of urban transportation while minimizing environmental impact.

-RINOY SAJU




DUAL CL/UTCH i
TRANSMISSION: A
SMART WA\/ O SHIF\

GEAB«S/

A DUAIg:LUT-C‘H T' “SMISS {Z) f))CT) IS AN ADVAN ED TYPE OF AUTOMATIC TRANSMISSION
M

/
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A DUAL-CLUTCH TRANSMISSI RS THE FU, “C1.7N r. ﬁANUAL GEARBOXES IN ONE,
;—'—-"--'—-F-'-

PROVIDING A MORE COMFO__________*_‘AND EFF'C.EN1 DRIVIN IENCE. IN A CONVENTIONAL

MANUAL TRANSMISSION, POWER—BFELIVERY CH .~ “ES FROM=&NTO OFF TO ON DURING GEAR
SHIFT, CAUSING A PHENOME OW*" AS "SHI" T SHOCK"___%E?JERQLJE INTERRUPT.” A DUAL-
CLUTCH GEARBOX, BY CONT- S IO CLUTGHES 1 RATE INDEPENDENTLY. ONE
CLUTCH CONTROLS THE OD v MAILETTHE OTHER & LS THE EVEN GEARS. BY PRE-

SELECTING GEARS, DCTS CAN (,% L?AL TIMES FAS IS POSSIBLE WITH A MANUAL
TRANSMISSION. 47/’//// \\\\\\\\

. IENT SOLUTION FOR MODERN
CARS THAT OFFERFAS SHARSHTY Y SACRIFICING FUEL EFFICIENCY
AND RIDING.COMFORT. A WELL-DESK AMGEMENT CONTROLLER 1S ESSENTIAL
TO ACHIEVING THE BEST PERFOR P ROPOSED CLUTCH-TO-CLUTCH
SHIFTING CONTROLLER PROVIDES ,,,@ ST SOLUTION THAT REDUCES THE
AVERAGE MAGNITUDES OF THE OUT E ). DCT 1S BECOMING INCREASINGLY

POPULAR IN MODERN CARS, AND 1 TQ|PLAY A SIGNIFICANT ROLE IN THE
FUTURE OF THE AUTOMOTIVE INDUSTR




READY TO DESTROY.EX ENGINE!
ASTRON AEROSPA \ﬁ  OMEGA 1
ENGINE

-J JUU

death knell for
company thinks

"W hile much of the world i gt

e suck, squish, bang,
while longer. While large

that they have ceased research
powerplants, Astron Aerospace

#fl9. or vapourware never to see the light of day?

While Astron has not signalled any intention to develop an
engine for motorcycles, the claimed compact size and
weight would seemingly be tailor-made for a two-
wheeled application, especially since the weight and bulk
of the current crop of batteries for electric motorcycles is
one of the factors holding the segment back from hitting
the mainstream. Thousands of pounds of batteries are
acceptable in a Tesla when the power output is so
prodigious and the overall weight of the vehicle is already
in the thousands of pounds, but when the typical
motorcycle weighs 500 pounds or less, adding any
significant weight with batteries kills the performance
and range very quickly. Astron sees their engine as being
suitable for everything from aerospace, generators,
military applications, and as a range extender for electric
vehicles.

The Astron Omega 1is truly a unique design, which, if it works, does seem to be a possible contender

for the saving grace for IC engines. What Astron has done is separate the four strokes in a four-stroke
engine into two separate chambers with a pre-chamber in between. The layout consists of two main
shafts stacked vertically and connected with synchronizing gears so that they spin at the same RPM in
opposite directions. Four rotors run on the two shafts in two pairs, one stacked pair on the front end
taking care of the intake and compression strokes, the other pair on the back end taking care of com-



bustion and exhaust strokes. Between the two sets of tary disc valve and a pre-chamber.

The two lower rotors both have a paddle running in chamber, and the two upper rotors are

r

o Baddles. Air is intfroduced into the front end

solid except for a notch that meshes with the low

chamber ahead of the paddle, and as it ro e Wyddle compresses the air as it comes up against

the upper solid rotor. When the notch in the r is exposed, a port in the side of the chamber
the compressed air to flow into the prechamber.

#hes with the notch, then the cycle starts again.

Meanwhile, in the pre-chamber, fuel is introduced

via an injector. The mixture is then allowed into the rear
chamber by the rotary valve, and a pair of glow plugs ignite
the mixture. The resulting flame propels the paddle on the rear lo-

wer rotor around until the exhaust port is exposed, and the burnt gasses

are expelled from the rear chamber.

The result is an engine with no
reciprocating parts, and Astron claims that with precise machining, no
sealing issues such as those found in a Wankel rotary engine. The
detailed exploded view does not appear to have any seals except

those for the four large bearings. Astron Aerospace claims the Omega 1
weighs 35 lbs. (15.9 kg), produces 160 horsepower, 170 |b-ft of torque,

idles at 1000 RPM, and redlines at 25,000 RPM. They have built a
running prototype, and they claim that the engine can run on a variety
of fuels, with extremely low emissions (zero in some cases).

Automobile and motorcycle manufacturers are currently scrambling to
perfect the all-electric vehicle to meet the low-emissions, no fossil fuel
demands of governments worldwide, but it seems there are some who
are still championing the cause of internal combustion. If Astron
Aerospace can bring the Omega 1 (or 2 or 99) to fruition, there may

well still be some life left in the fuel burners yet.



around the clock, without the need
for breaks or rest periods. They can
perform  repetitive tasks with
consistent accuracy and speed,
reducing the risk of errors and
delays. Automation can also
streamline  processes, allowing
businesses to  operate  more
efficiently and with greater output.

Another benefit of automation is its
potential to reduce labor costs.

utomation refers to the use of technology

to perform tasks without human
intervention. With advancements in
technology and the rise of artificial
intelligence and robotics, automation is
becoming increasingly prevalent across many
industries. While automation has the
potential to improve efficiency and
productivity, it also raises concerns about job
displacement and the role of humans in the
workforce.

One of the most significant benefits of
automation is its ability to increase
productivity. Automated systems can work

e

Automated systems can perform tasks that
would otherwise require human labor, saving
businesses money on wages and benefits.
This can also lead to increased profitability
and allow businesses to invest in other areas
of their operation.

However, the rise of automation also raises
concerns about job displacement. As
machines become more capable of
performing tasks that were once done by
humans, some jobs are becoming obsolete.
This can lead to unemployment and a loss of
livelihoods for those whose jobs are
automated. It also raises questions about the
future of work and the role of humans in the
workforce.




In addition to job displacement, automation also raises oncerns about the impact on job
quality. While some jobs may become obsolete, o.~ery mav pe transformed, requiring workers to
adapt and learn new skills. This can lead to . skills ¢. n, where workers lack the skills needed for
the jobs of the future. It is important for bL -~ _sse and policymakers to consider the impact of
automation on job quality and to ir.es. in ed'_ation and training programs to ensure that
workers are equipped with the skills “ev ...~

Another concern raised by au omauon is the potential loss of human touch in certain industries.
For example, the rise of «.* mated customer service systems may lead to a decrease in
personalized cue’_.-er interactions. It is important for businesses to consider the balance
between efficie icy ana “he importance of human interaction in certain industries.

Overall, automation has the potential to bring significant benefits to businesses, but it also
raises important social and economic concerns. It is important for businesses, policymakers,
and individuals to consider these issues and work together to ensure that the benefits of
automation are realized while minimizing the negative impact on workers and society as a whole.

-ASHIYA JOSE

==




AUTAGu0US MARINE

VESSELS

3% DGEAN EXPLORATION

- SHON SEBASTIAN

ﬁ utonomous ma..~= ressels have revolutionized ocean exploration by enabling

scientists and researchers to gather data from remote and challenging locations

without rif <ing h 'man lives. These unmanned vessels are equipped with advanced

sensors co. ‘mun’:ation systems, and navigational tools that allow them to operate

indepenc 1.*ly tor extended periods of time. In this article, we will explore the

irno a. ~vs and future directions of autonomous marine vessels for ocean exploration.

L. *ovations in Autonomous Marine Vessels

Over the past few decades, there have
been significant advancements in the
development of autonomous marine
vessels. These innovations have enabled
researchers to explore the deepest and
most remote parts of the ocean,
unlocking new discoveries and insights

about our planet.

One of the most significant innovations
in autonomous marine vessels is the use
of artificial intelligence (AI) and
machine learning algorithms to improve
navigation and data collection. Al
systems can learn from previous data
sets and adapt to changing
environmental conditions to optimize
their performance. For example,
autonomous underwater vehicles
(AUVs) can use machine learning

algorithms to detect and classify
different types of marine organisms or
to identify potential areas for geological

exploration.

Another significant innovation is the
development of hybrid autonomous
vessels that can switch between
autonomous and remote-controlled
modes. This allows researchers to
intervene and take control of the vessel
in real-time if necessary. These hybrid
vessels are particularly wuseful in
situations where the vessel needs to
navigate through narrow or challenging
passages or when it needs to avoid
obstacles or potential hazards.




Future Directions in Autonomous Mar ne Ve ssels

The future of autonomous marine ver sels '~ok. promising, with several areas of
research and development showinc ~reat po .ential. Here are some of the future
directions for autonomous marin- vess :ls:

Increased Autonomy: Re ‘ea. ~her. are

working on d~velop ng more
autonomous vessels thav ".in operate
for longer pf «ou. of time without
human®inter ention

them to e.\'or. ~ _re remote areas of

This will allow

the g/ .“n aia jather more data than

eve. bete ve.

-"p. 7 _ed Energy Efficiency: There is a

gr wing focus on developing
s astonomous marine vessels that are
more energy-efficient and sustainable.
This includes the use of renewable
energy sources such as solar and wind
power, as well as the development of

more efficient battery systems.

-y

Enhanced bata Collection: The

development of more advanced sensors

and imaging systems will allow
autonomous marine vessels to collect
more accurate and detailed data about
the ocean and its ecosystems. This data
will be crucial for understanding climate
change, ocean currents, and marine life.

Collaboration and Coordination:

Researchers are exploring new ways of
coordinating and collaborating between
multiple autonomous marine vessels.
This will allow them to cover larger
areas of the ocean and work together to
achieve common goals, such as mapping
floor or

the ocean tracking the

movements of marine mammals.

Conclusion

Autonomous marine vessels are transforming the way we explore and understand
the ocean. With innovations in Al, machine learning, and hybrid technology, these
vessels are becoming more autonomous and capable of exploring deeper and more
remote parts of the ocean. The future of autonomous marine vessels looks
promising, with exciting developments in energy efficiency, data collection, and
collaboration on the horizon. As we continue to unlock the mysteries of the ocean,
autonomous marine vessels will play a crucial role in helping us understand and
protect our planet.




Anti—lock Braking System also known a
automobile safety system which pr

and avoids uncontrolled skidding. The
braking which gives more control ORgr
main advantages of using ABS em
over the vehicle and decreas

slippery surface
can easily preverfgth
braking.

It wogsmag

and releases it before locking up the
wheel and then applies the brakes and
releases it again before locking. This
process of applying and releasing the
brakes on the wheel is done in pulse
form to prevent it from locking and
stopping skidding of the vehicle. The
driver practices this technique to
achieve better control over the vehicle
during instant braking and stops
skidding of the vehicle.

ABS has four major components
1. Speed sensors
2. Valves

vehicles is that it provides better control
ing distance on dry and slippery surfaces.
ance of skidding is very less and hence it

|l during braking. Without ABS systems, even a
to prevent the skidding of the vehicle on dry and

en braking. But with the ABS system, a normal person
#ding of the vehicle and get better steering control during

braking system(ABS) is an

locking of wheels during braking
abs system allows steering during
icle in case of sudden braking. The

the principle of threshold braking and cadence braking. Cadence
hreshold braking is a technique in which a driver applies the brakes

3. Pump
4. Controller

Speed Sensors:

It is used to calculate the acceleration
and deceleration of the wheel. It
consists of a toothed wheel and an
electromagnetic coil or a magnet and a
Hall Effect sensor to generate signal.
When the wheel or differential of the
vehicle rotates, it induces a magnetic
field around the sensor. The
fluctuation in this magnetic field
generates voltage in the sensor. This
voltage generated sends signals to the




controller. With the help of the voltage the controller rv ~«. *h« acceleration and
deceleration of the wheel.

Valves:

Each brake line which is controlled by the ABS ha. a\ "'_.. In some of the systems,
the valve works on three positions.

1.In position one, the valve remains open; . ~u pr: ssure from the master cylinder
passed through it to the brake.

2.In position two, the valve blocks the 'in . a...' separates the brake from the master
cylinder. And this prevents the (urther -ise of the pressure to the brakes. Valve
operates in second position whe ~*.1e dr'ver applies the brake harder.

3.In position three, some of th. pre <.re from the brake is released by the valve.

The clogging of the valve is the ..1ajor problem in ABS. When the valve is clogged, it
becomes difficult fur v = valve to open, close or change position. When the valve is
in inoperable con lition, 1 prevents the system from modulating the valves and
controlling pRS

brakes.

to restore the
to the hydraulic
after the valve

the controller detects wheel
slip, it sends signals to
release the valve. After the
valve releases the pressure
supplied from the driver, it
restores a desired amount of
pressure to the braking
system.

Controller

The controller used in the ABS system is of ECU type. Its main function is to receive
information from each individual wheel speed sensor and if a wheel loses its
traction with the ground, a signal is sent to the controller, the controller then limits
the brake force (EBD) and activates the ABS modulator. The activated ABS
modulator actuates the braking valves on and off and varies the pressure to the
brakes.

-NEHAR FASAL M










FUEL GELL AIRGBA:
THE FUTURE 0*
AVIATION?

-ALAN RAJU

In recent years, the av._* n industry has been facing increasing
pressure to ~~duce its carbon footprint and find more
sustainabl : way: of operating. One solution that has been
gaining tr. ~tion .s the use of fuel cell aircraft, which use
hydroge 1 “s a wower source instead of traditional fossil fuels.
Bo. ...~ a.'d Airbus have both announced plans to design and
.aunc.” hydrogen-fueled aircraft by 2035. Airbus has even
ir.coduced a concept called ZEROe, which includes hybrid
vdr .gen aircraft designs.

So why are fuel cell aircraft seen as a promising solution? For
one, they have the potential to produce zero emissions. When

green hydrogen is used to generate electricity in a fuel cell,
the only byproducts are water and warm air. This is a stark
contrast to traditional aircraft engines, which produce
significant amounts of carbon dioxide and other pollutants.

Hydrogen also has a high specific energy,
meaning it has a high energy content per unit of
weight. In fact, its specific energy is 2.8 times
higher than that of traditional liquid fuels.
However, hydrogen has a much lower energy
density at normal atmospheric pressure and
temperature, making it more difficult to store and
transport. Liquid hydrogen has an energy density
of 8,491 kJ/L when cooled at 20 K, which is 3.7
times lower than liquid fuels. This means that
hydrogen takes up four times more volume on an
aircraft than traditional fuels




In addition to the en.* .ime¢ 1tal benefits, fuel cell aircraft also
offer the poten? auv “or lav sr operating costs. While the initial
investment in “he "._-knology may be higher, hydrogen fuel is
expected # .be ¢. 2aper in the long run compared to traditional
fossil fue < d’ ¢ to ivs abundance and the potential for renewable
sources of |, vod’ .ction. This could lead to lower ticket prices for
cor<ume. s anuincreased profitability for airlines.

Fuel ce.. ~ rcraft also have the potential to revolutionize air travel
“v enabling longer flight ranges and faster speeds. Hydrogen
fuu! cells offer high power density and can produce more
el ctrical energy per unit of fuel compared to traditional
combustion engines. This means that fuel cell aircraft could
potentially fly longer distances without refueling, making them
ideal for intercontinental travel.

Despite these challenges, there are advantages to using hydrogen.
Liguid hydrogen is an excellent coolant, and precooled jet engines
could use this property to cool the intake air of hypersonic aircraft.
It could even be used to cool the aircraft's skin itself, particularly

for scramjet-powered aircraft.

The key to making fuel cell aircraft a reality is the availability of
cheap, green energy to produce the hydrogen. This is already
happening in some parts of the world, where wind and solar
power are being used to produce hydrogen. In the future, it's
possible that this hydrogen could even be used to produce
sustainable aviation fuel (SAF).

Moreover, fuel cell aircraft technology has the potential to be
applied to other modes of transportation, such as cars, buses, and
trains. This would further reduce carbon emissions and promote
sustainability across multiple industries.

Overall, fuel cell aircraft represent a promising solution for
reducing the environmental impact of air travel while also
improving efficiency and performance. As the technology
continues to develop and become more widespread, it could
revolutionize the aviation industry and pave the way for a more
sustainable future.

-ESTIN JOSE




-SOBINM.P.

Hydroskin is a zero-emission cooling technology that is designed to
revolutionize the way cooling systems work. Developed by the British company,
Hydrosol, the technology is based on the principle of evaporative cooling,
which is a natural process that involves the evaporation of water to cool an
area.The Hydroskin system uses a special polymer membrane that has a unique
structure, allowing water to pass through it while blocking the passage of air.
When the membrane is exposed to air, it creates a layer of water droplets.that
evaporate, creating a cooling effect.This process is known as adiabatic cooling
and is highly efficient in reducing the temperature of an area.

Moreover, Hydroskin has a significant impact on improving the indoor air
quality of buildings. Unlike traditional air conditioning systems that recirculate
the same air, Hydroskin technology provides fresh air by drawing it through the , ;
evaporative process. This process helps remove pollutants and allergens from
the air, making it healthier and safer to breathe. Improved indoor air quality can
also increase employee productivity and reduce the risk of iliness, making it a
vital factor in the design and operation of modern buildings.




One of the significant advantages of Hydros <in is it: ability to work without the
need for electricity or refrigerants, making, it o ~~~_-emission technology. The
system works by using the natural e .ergv o1 vater, and it does not produce
any harmful gases or waste produc.
The Hydroskin technology has seyv ral ~~ glications, including cooling data
centers, industrial facilities. a. 1 r ..... “2rcial buildings. It is also suitable for use
in outdoor areas such a< sports . <lds, parks, and outdoor events.
One of the significant b 7r .its ¢ Hydroskin is its cost-effectiveness. The
system requires no el stric™ or r&'rlgerants which means that it has a lower
operating cost ti... ~tra. ‘itional coolmg systems. It is also easy to install and
‘reqmres minimal mal,,nteuance makm% it an attractive option for businesses
" and or,gar" zatic s .bqgﬁn.gto reduce their energy costs.
Hydroski - also h s éﬁ!hroqmenfai benefits. As a zero-emission technology, it
W he1ps ANy > 2 carbon footprmt of businesses and organizations. It is also
,;u,; F'*hly ¢ fh fent in, reducmg the-temperature of an area, which helps reduce the
# l’&,‘i . 2ir Condltlonlng systems that can be energy-intensive and harmful to
ol -\ Jironment.

. = In conclusion, Hydroskin is a highly innovative
" and efficient cooling technology that has the
potential to revolutionize the way cooling
systems work. Its ability:to work without
electricity’or refrigerants, its cost-effectiveness,
and environmental benefits make it an attractive
option for businesses and organizations looking
. toreduce their carbon footprint and energy
k- " . costs. As the demand for sustainable
'\ !~ ' technologies.continues to grow, it is likely that
5Pl Hydroskin will play an increasingly important role
" in the future of cooling systems.

. Hydroskin Glove




ADVANTING THE4
AUTOMOTIVE

INDUSTRY

-JOSPAUL S AMBOOKEN

he MA250 engine is an internal combustion engine designed and developed by the

Engine Division of the Combat Vehicles Research and Development Establishment
(CVRDE) located in Avadi, India. It is a high-performance engine that has been primarily
developed for use in tanks and other armored vehicles.

The MA250 engine is a V-type engine with a displacement of 14.2 liters. It has a maximum
power output of 1,000 horsepower (hp) at 2,300 revolutions per minute (RPM) and a
peak torque of 3,500 Newton-meters (Nm) at 1,800 RPM. The engine is capable of
reaching a top speed of 75 kilometers per hour (km/h) and can accelerate from O to 32
km/h in just 7.5 seconds.




The engine is designed to operate in harsh
environments, including extreme
temperatures and dusty conditions.

The engine block is made of castir - n, ad
the cylinder heads are made of alu Mi”.uu..
alloy. The MA250 engine usec a twin-
turbocharger system, whirh . n~.ures that
the engine can maintain its 20w *r vutput
even at high altitudes.

" W W

[ By 2o .
Wm‘: the iy e fe-.cures of the MA250 engine is its fuel injection system. The
engine usE %, élWonicall controlled unit injeéctor (ECUI) system, which optimizes
the fue v, ~e fion procesﬁi efsures that the engine runs efficiently. The fuel
gtv}n +_‘stem is also esigned,t,o Leduce-emissions, making the engine
ally friendly.

by

B ".—1 g ‘
Tt 2 MA250 engine"rlas r_gde,rg(c_)n‘ekri.gor us testing and has been certified by the
r entre for Military Airworthinessiand szﬁ@t_i@n\(CEMILAC) in India. It has also
1 tes ed\hy\itrl':ernational agencies, including the United States Army, whichhas
: o

»

e for use'in armored vehicles. _
J - - | T
—\k\ \ X i
The MA250\é}\g1ne is a significant achievement for the CVRDE and the Indian defense
industry. It.has proven to be a reliable and high-performance engine that can meet
the demands of modern armored vehicles. The engine has also been designed with
the future in mind, with features that ensure it can be upgraded and adapted as

technology advances.
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The development of the JWST has been a
with the
project starting in 1996. The telescope

long and complex process,

has faced several delays and budget
overruns, but the scientific community is
eagerly awaiting its launch. Once in
space, the JWST will be a game-changer
in the field of astronomy, opening up
research and

new possibilities for

discovery.

The telescope is also equipped with an
array of advanced scientific instruments,
including a Near Infrared Camera
(NIRCam) and a Mid-Infrared Instrument
(MIRI). These instruments will allow the
to observe the universe in
light, which
through cosmic dust and reveal details

telescope

infrared can penetrate

that are not visible in visible light.

One of the main goals of the JWST is to
study the formation of stars and galaxies
in the early universe. By observing the
light emitted by

astronomers

these  objects,
the

conditions that existed billions of years

can learn about
ago, and how the universe has evolved
over time. The JWST will also be used to
study the atmospheres of exoplanets,
outside our solar
the light that

exoplanet's

which are planets
system. By analyzing
passes through an
atmosphere, scientists can determine the
planet's composition and

habitability.

potential




The James Webb Space Telescope (JWST)
is a space observatory set to launch in
2021, with the
research

goal of advancing
astronomical
Named after James E. Webb, a former
NASA administrator, the telescope is a
collaborative effort between NASA, the
European Space Agency (ESA), and the

Canadian Space Agency (CSA).

and discovery.

hS

~ames
Webb
SOCCE
lelescore

-ROSHAN BABU

The JWST is a significant upgrade from
the Hubble Space Telescope, which was
launched in 1990. The new telescope will
be positioned approximately 1.5 million
at the
Lagrange point (L2), which is located on
the opposite side of the Earth from the

km away from Earth, second

Sun. This location will provide a stable
and unobstructed view of the cosmos,
allowing the telescope to observe faint
objects and study the early universe in
unprecedented detail.

The JWST has several advanced features
that make it
telescopes. For instance, it has a mirror

superior to previous
that is 6.5 meters in diameter, which is
more than twice the size of the Hubble's
mirror. This larger mirror will allow the
JWST to collect more light, resulting in
sharper and clearer images of celestial

objects.




WHY SPORTS
ENGIN~ZRING ?

ports engineering is a fascinating field

that comk.nes « 1gineering principles
with the scie \ce of sports. Its aim is to
develop ey technologies and
techi _''es tu help athletes perform
br .ter, -eauce the risk of injury, and
anh-.ace tiie overall sports experience for
bch _layers and spectators. In this
& tice, we will explore some of the latest
r avelopments in sports engineering.

One of the most exciting areas of sports

engineering is the development of
wearable technology. Wearable sensors
and devices can provide athletes with real-
time feedback on their performance,
allowing them to adjust their techniques
or training regimes accordingly. For
example, sensors embedded in clothing
can track an athlete's movements and
provide data on their posture, balance,
and muscle activation. This information
can help athletes improve their technique,
reduce the risk of injury, and optimize their
training programs.

Another area of sports engineering that is
rapidly developing is sports equipment
design. Advances in

RINOY SAJUM

materials science and engineering have
led to the development of lighter,
stronger, and more durable equipment.
For example, carbon fibre composites are
now widely used in the design of sports
equipment such as tennis rackets,
bicycles, and golf clubs. These materials
offer a high strength-to-weight ratio,
allowing for improved performance and
reduced fatigue for athletes.

Sports engineering is also playing a vital
role in the design of sports facilities.
Engineers are using cutting-edge
technology to design and build stadiums
and arenas that are not only visually
stunning but also environmentally
sustainable. For example, some stadiums
use solar panels and wind turbines to
generate their own power, while others
use rainwater harvesting systems to
reduce water consumption.

The application of robotics in sports is
another exciting area of sports
engineering. Robotics can be used to
develop training aids, such as robots that
can mimic the movements of a tennis
player or a basketball player. These
robots can provide athletes with more
realistic training scenarios, helping them t




to improve their skills and perforn--ce. In
addition, robots can be used ‘o m’ nitor
athletes' movements durins tra. ".ng and
competition, providing cosches - and
medical staff with val ab. “da*1 on an
athlete's physical conditi n.

Finally, sports ~ngineering is also making
sports mor acce sible for people with
disabiliti~s. ‘dvan .es in prosthetics and
assistive ‘e “hnuwogy are enabling people
with < -ak’lihes to participate in sports
~.nd ph_ssical activities in ways that were
nr «passible before. For example,
p. Vs’ aetic legs that incorporate sensors
nd mIiCroprocessors can provide
amputee runners with greater stability and
control, allowing them to run faster and
more efficiently.

In conclusion, sports engineering is a
rapidly developing field that s
revolutionizing the way we play and watch
sports. From wearable technology to
sports equipment design, from stadium
construction to robotics, sports
engineering is helping athletes perform
better, reducing the risk of injury, and
making sports more inclusive and
accessible for everyone.




METAMATERIALS

. T -

etamaterials are a class
M artificial materials thet
can exhibit electromagnetic
properties not foun. in
nature, such as negative
index of ref.actin or
electromagnet = clc iking.
The conce’ o~ r:gative
index =™atei'a.. was first
intrr duc. 4 by Victor

V :selr 40 in the 1960s, and
it « «camrz a reality at the
tu. 1 o. the century.

1+ metamaterial is typically
composed of many small
individual elements, or
"meta-atoms," that interact
with electromagnetic waves
at a size much smaller than
the wavelength. These unit
cells are constructed from
conventional materials like
metals and dielectrics, but
their shape, size, geometry,
and arrangement can affect
light in unconventional
ways, such as creating
resonances or . unusual
values 4 for  macroscopic
pesmittivity _ and
pemmeahility.

cxamp.»s of metamaterials
ircludn negative index
n ~t.materials, chiral
metamaterials, plasmonic
metamaterials, and photonic
metamaterials.

Metamaterials that operate at
microwave frequencies
typically have a unit cell size
of a few millimetres, while
those operating in the visible
part of the spectrum have a
unit, cell size of a few
Manometres.

Ebin Babu V

Metamaterials are also
inherently resonant,
meaning they can strongly
absorb light at a certain
narrow range of
frequencies, which can
block or absorb a particular
colour in the spectrum.
Unlike conventional
materials, where
electromagnetic properties
arise from the response of
atoms or molecules,
metamaterials' properties
are determined by the
configuration of the smaller
objects that make them up.
However, despite not
appearing at an atomic level
like conventional materials,
a metamaterial can be
designed to allow an
electromagnetic wave to
pass through it as if it were
passing through a
conventional material.




Moreover, the electromagnetic
properties of a metamaterial can be
accurately tuned on a very small scale
because they depend on the composition
and structure of the small (nanoscale,
objects that make it up. Recent ea s
have seen significant developme 2ts ...
optical metamaterial design, e (ginee, ng,
and fabrication, creatins ey._itenrent
among researchers and con. umu s like.

Viabie me*amaterial products are being
leveloj ed and commercialized at an
a."~rioning rate. As metamaterial
v chnology continues to advance, we
can expect a technological revolution
that will transform the world around us.
Metamaterials also have potential
applications in energy harvesting. By
manipulating the flow of energy, they
can be used to create more efficient
solar cells and other energy-harvesting
devices.

metamaterials have the potential to create invisibility cloaks. While this might sound like
science fiction, researchers have already demonstrated the ability to cloak objects from
certain wavelengths of light. This technology could have applications in defense, as well as
in creating more immersive virtual and augmented reality experiences.

In conclusion, metamaterials are one of the most exciting and promising fields of science
today. They have the potential to revolutionize a wide range of industries and
technologies, from medicine to energy to defense. While they are still in the early stages of
development, it is clear that we are only just scratching the surface of what these materials
can do. The future of science fiction is here, and it is in the form of metamaterials.
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CU remapping, also known as

chip tuning or engine tuning,
is the process of altering the
electronic control unit (ECU)
settings of a car's engine to
improve its performance. This
process can be applied to cars
with  different numbers -r
cylinders, including those wi*.1 4-
cylinder engines.

The ECU is a computir v at
controls various fun. “ians »f the
engine, such as fuel inj_tion,
ignition timing, an.' turbo boost
pressure. By modify ng the ECU
settings, in .~ p. ~siF e to increase
the p~rwer 'n.' torque output of
the 2ny "ae, ~ Y well as improve its
* 4el ¢ fici qcy and drivability.

he At comes to 4-cylinder
e gines, ECU remapping can be
sSpecially effective because

these engines tend to be small
and more compact than lar

engines, such as V6 or
engines. This means tha
improvements in

torque can

significant impact on the overall
performance of the car.

One of the most common ways to
remap a 4-cylinder engine is to
increase the turbo boost pressure.
Turbocharging is a popular
method of boosting the power
output of a small engine, and
increasing the boost pressure can
lead to significant gains in
horsepower and torque. However,
the process of remapping differs
for cars with and without
turbochargers.

For cars witl = ~hc-hargers, remapping often
involves ir~_ -asi, ¢ the boost pressure and fuel
injection :dming. Tnis results in more power and
torqu¢ 1+ am .he engine, but also requires
me ~fica ‘ons to the exhaust and cooling systems to
Fand' . Ye increased heat generated. On the other
hand, f.r cars without turbochargers, remapping
avolves adjusting the fuel injection and ignition
timing to optimize the engine's performance. This
can result in improvements to power output,
torque, and fuel efficiency, but the gains are
typically less dramatic than with turbocharged cars.

When remapping any car, it is important to ensure
that the modifications are compatible with the
vehicle's components and systems. Remapping can
put extra strain on the engine and other
components, so it is essential to ensure that they
can handle the increased power output. It is also
important - to choose a _reputable remapping
company with experienced technicians who
understand the complexities of remapping.

Add a little bit of body However, it is important te
note that ECU remapping should only be done by a
qgualified professional. The process involves making
changes to the complex electronic systems of the
car, and if not done correctly, it can cause damage
to the engine or other components.




reasons. In this article, we will e
motorcycles are not common and g
claims.

Firstly, diesel engines tend to be larger and heavier than their gasoline >

%

counterparts, making them unsuitable for use in motoreycles. The size’& \
and weight of diesel engines would make motorcycles heavier, making X \

them more difficult fo handle and reducing their maneuverability. Diesel ™

engines are also designed for torque, rather than horsepower, which is
not ideal for motorcycles that require high-speed acceleration and
agility. As a result, motorcycle manufacturers tend to favor smaller,
lighter, and more powerful gasoline engines that are better suited to

the demands of motorcycle riding.




Secondly, diesel engin” s pr. uee more vibration and noise than gasoline

engines, which can Le u” comi rtable for riders. Motorcycles are already
noisy-mechines, ¢ 1d e o .dition of a diesel engine would only make
things worse {More. ver, v.orations from the engine can be distracting for
the rider, reducing, * eir ability to concentrate on the road. This can be

dange’- - especially at high speeds.

Thirdly, diesel®egines tend to be more expensive to produce than gasoline
engines. While| diesel engines are generally more fuel-efficient than
gasoline engines; the added cost of production makes them lessseost-
effective”for motorcycles, which are typically lower-priced vehicles. Fhis is
especially true for small and medium-sized motercycles.

In conclusion, while diesel engines have many advantdges over gasoline
engines, their bulky and heavy design makes them whsuitable for use in
motorcycles. Additionally, the high!vibration and hoise levels of diesel
engines would make for a poor riding experience. Furthermore, the lack of
demand for diesel motorcycles dnd the stringent emissions regulations in

~many “counfries make it economicallyy unvigble , for manufacturers to
prodﬁce thent. As a result, gasoline engines remain the preferred choice
for“motorcycle “manufacturers, proyiding a balance Jetween power,
weight, and Tuel efficiency. While it js possible that advances in technology
may make diesel motorcycles a feasible ©pfion in the future, for now, it
seems unlikely that we will see them on the roads anytime soon.

MENON MADHAV HARIKISHEN
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The Boeing TTBW

he Boeing Transonic Truss-Braced Wing (TTBW) \
—

airliner is looking to rewrite the rulebook on how planes are

designed. Originally conceived in 2010, the design is in its fourth

phase of testing and evaluation. If all goes to plan, Boeing predicts we could \
see planes like this taking to the skies as soon as 2030 - 2035. Here's what you

need to know about the TTBW.

What is the m_

Boeing unveiled a ground-|

Truss-Braced Wing (TTBW) _

could give us a glimpse into the fu’rure of flying.

Working in collaboration with NASA, the Boeing concept plane features a lightweight,
ultra-thin and more oerodync};aimmﬂemu—erefﬂc-i_e_rE:T.
inthe skies. The TTBW concept is designed.to fly up to Mach 0.80, a similar speed to
current jetliners ane-faster than any previous.iruss-braced wing concept.

From tip to tip, the wingspan of this concept plane comes in at 170 feet (51m). While that's
big, it's not as big as the wingspan of an A350 (212.4 ft / 64.75m) or even the 787
Dreamliner (197 ft / 60m). However, this is no widebody aircraft, as it's seen as an
evolution of the Boeing 737 class of planes. Compared to the 737 MAX 8, for example, the
TTBW exceeds its wingspan by some 53 ft (16m).




- The Future Of
Passengar Planes?

AJWIN ANTONY

And it's not just the size of the :

wingspan that makes all the difference here.

/ The TTWB uses a modified wing sweep and an ultra-thin

- = design, which reduces induced cruise-drag of the high aspect ratio

wing. As a result, the plane is expected to deliver a 9% fuel burn saving over

conventional tube-and-wing jets when operating on flights of up to 3,500 nm. To enable

thiglhuge narrowbody wingspan, Boeing is planning to employ a technology that we've seen

pr@¥en on something a whole lot bigger. The folding wingtips of the 777X have become its
trademark feature, but the TTBW takes this one step further.

with support provided by the truss being reliant on the

m———— === Will we ever see the concept fly?

_While Boeing and Airbus often unveil concepts which, inspractice, never make it off the
ground, the researchers are confident this is a-design modification that will eventually make
it to the mainstream. Boeing has been working on a TTBW design since 2010, via the
partnership known as the Boeing and NASA Subsonic Ultra Green Aircraft Research
(SUGAR) program, and now sees airliners using this concept taking to the skies in 2030 -
2035.







H-0 PRINTING B2 AU

4D printing is an ongoing research d The notion of 5D printing originated from the
printing is a process in which a 3 j research and development in 3D printing. 5D

is converted into another strufgur printing was first coined by some American

influence of stimuli such as §m universities and first executed by the Mitsubishi
water, heat, etc. 4D printigg wR first introduced [s{EusylalilTE0 (ol BN =1 NN o T=E e f<e M o) NN VATV ERoal
by the Self-Assembly Lab aTWRIT, headed by RUSEEANIEIESTEEIDINE otelatol- e CI Bl o] BT
Skylar Tibbits,

4D printing has

SES RN RS Sh B0 constructed using five different axes, making the

IENTa SR R EIROEIDI structure more intricate and stronger. The two
CEER BSOS EIRTENGIlcuiyall major components in 5D printing are the
(Ela (Ui a i laati <R VI IRV printing head and printing bed, which move
(B IEICEI B I RT BBl eIl through different axes. The printing head can
EIDN J5telabs MR N (B RGO NS u e I IEM move through x, y& z axes, while the printing
(ST R i uath MM N I s i Tu s IR IR A 1ol bed can only move through two axes. During
verted into a dynamic intelligent structure, [Fsletisistsl-SRu S a oM weIso)olelslcisla-JNe=S) BB s L)/
uenced by stimuli. For example, a single- E3iaHiET i\ VAN ol et elicls BRI s LRE VIR Vo sTe(y
strand material containing smart material [JEiEIREIDIEIIETele=ls METE<Ioa I le M o1 A8 (=Te 11 I (S
dropped into a vessel containing water will be [FaEITISEIRIEIkIbRTatilelBie ety
affected by the water, resulting in a change of
shape.
As 5D printing is an ongoing research concept, it
has limited applications. In the dentistry field,
4D printing is mainly used in four sectors. In the [BiElNESIIgIlEIRTe[ii1)0sllabless L IEI B elaatec it l]
healthcare sector, we can manufacture 4D EIeuiluatleINOLSTit-SNIDNE}yboladel-Su 7o Vs BRETI1NY
printed proteins, such as self-reconfiguring [FesENsttlZTaatby=RNeelss)s)iTeciecls METe1bbioloalcs s IANETe JEIETS
proteins. Additionally, in the medical field, we [RelSuatida s leRelSNEIBiiils)CRle NN oNETe )M EY i)
can design programmed stents using 4D [EEIaERORTCHAIIE NIy AEllElgatsGEl IV BiETd IR
printing. In the piping system, pipes can [iu/EECEEENCSts(oCINNTe)o IR E RIS LT (181 ) (s]slSs
dynamically change their diameter in response [JJaqtluaiiydEtelsiEIdudiE e-BitsltIollslo@iiRuibnrJs R LIy e
to speed and water quantity, and any cracks or [EJ8Rsutststel-et el dorglelclit -l BEIdu il ey (o) dhd: (11e
fractures can be healed automatically. In the [eEIEIEIRETslatlSEIE]ORITIl B1i Rl (ol d s atas
furniture sector, Self-Assembly furniture is JHEUtINELRICEIISOEINTolhAEIaER ) Elutilg CrR
created using 4D printing. Any particle or [EIlERCTHNEIT BTN RIsTe) ol M ¢folstiagiluslelolebols!
wooden board can turn into a sleigh bed frame [EliideJsste]s}i CREEEGT0 SIET oM 315 1 S DI )98 s1ad Ty
by adding stimuli such as water or heat. In the [JslEIitIRE:INelsalsle)slsleIMIEI=Ts MB1 s BRE =TI Jui o) ¢
fashion sector, a single dress's texture and JHHGREESI LR
material can be changed automatically in
response to the climatic change in the region.




gal engineering has been
tionized by the advent of
Qm tational fluid dynamics (CFD). CFD
e simulation of fluid flow and heat
transfer  processes using numerical
analysis and algorithms. The use of CFD
has greatly improved the design and
optimization of mechanical systems,
from engines to aircraft. In this article,
we will explore the role of CFD in
mechanical engineering and how it has
impacted the industry.

-JOSHUA JACKSON

CFD is a branch of fluid mechanics that uses
numerical analysis to solve and analyze problems
related to fluid flow and heat transfer.

It involves the use of algorithms and software to
create a virtual simulation of fluid behaviour. CFD
has become an essential tool for mechanical
engineers, allowing them to study the effects of
fluid flow on mechanical systems without the need
for physical testing.

58



CFD has found applications in a wide range \O

mechanical engineering fields. CFD is an imp nt
factor in designing and optimizing aircr
spacecrafts. It helps engineers study tj chavig

of air around wings, engines, other
components, allowing them improve
performance and reduce drag.C i o study
fluid flow in biological system lood flow
in arteries and veins. | Ipsesedrchers better
understand diseases and dev ew treatments.

CFD is used and optimize automotive
compone, engine blocks, cylinder heads,
and e ms. It helps engineers optimize
drag, and improve fuel efficiency.C
It ca used to design and optimize power
uding gas turbines and wind turbines. It

elpsengineers study the behavior of fluid flow in
tfnes and improve efficiency.

CFD is used to study fluid flow in biological
systems, such as blood flow in arteries and veins.
It helps researchers better understand diseases
and develop new treatments.

CFD allows engineers to test and optimize designs virtually, reducing the need for physical testing
and prototyping. This leads to cost savings and faster design iterations. It enables engineers to
optimize fluid flow and heat transfer, leading to improved performance and efficiency. CFD
simulations provide accurate predictions of fluid behavior, allowing engineers to make informed
design decisions.

Computational fluid dynamics has revolutionized the field of mechanical engineering, providing
engineers with a powerful tool to study and optimize fluid behavior in mechanical systems. The
benefits of CFD are numerous, including cost savings, improved performance, and greater
accuracy. As the technology continues to evolve, we can expect to see even greater advancements
in the field of mechanical engineering.
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"Clrom the time of dtepping cnto thid college, therd'd wo other place that fiad
made me ad clede to home ad the GOSN CAddociation. Clrom the highly
dugpottive dtaff memberd to the brotherd and didterd who & buow will
dtand bey my dide thiough thick and tin...

Sfinity ia a glimpde at thid family'd dedication and condidtency...”

~Sectetary SN J




