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ENERGY KITE

and is used as a resting place for energy kite. The
ground station needs to be heavy enough to prevent
the kites from lifting off the ground. Its strength
decides the length up to which kite can be tethered.
As the tether distance increases the drag force on
kite increases thus increasing the power generation
rate. But if this exceeds a limit it may lead to minor
instability of the system. To overcome the problem
of the long length of tethering and to get efficient
power generation at short tethering distance
multiple kites are used. If two kites are used to
form a system, then they are tethered to a spool.
The spool unwinds as the kite goes through the air
at a speed of up to 160km/hr. As the spool
unwinds, it powers an electric generator and feeds a
hydraulic accumulator.
The hydraulic accumulator stores potential energy
in the form of pressure that can be released to drive
the generator to smoothen out variables in kite
speed. Two kites are used and that allows one kite
to raise as the other is lowering, with a small
amount of energy from the kite raising being used
to re-spool the tether of the descending kite. What
if they reach an equilibrium where the lift on each
kite is equal and then they get stuck? This is not
possible, as the kites do not drag bodies, they are
lift bodies with control surfaces that are controlled
by small robotic pod. This pod ensures the kites are
flying at optimal flight trajectories all time.
This technology costs 10 times less than the wind
turbines to generate the same amount of energy.
Use of energy kites opens a new world of
opportunities in the field of renewable power
generation. Thus, decreasing the use of fossil fuel
which results in a decrease in the rate of global
warming.

B. Anusha (611717)

Over the past decade, renewable energy has
grown from a tiny idea to an energy source
that delivers a significant part of our
country's power needs. Energy generation is
now one of the world's fastest growing
industries. The energy produced by
renewable resources like wind plays a major
role. When a solid body, like a plane, flies
through a fluid, the fluid near the surface of
the body flows slowly due to friction. The
same thing occurs on the surface of a planet.
And, so as you go higher, the speed of the
wind increases. This means that the vast majority of the world's total available wind energy is located in the
upper atmosphere. Wind turbines are placed on mountains to take advantage of higher wind speeds. But that
has its limits. To prevent the damage of wind turbines during strong winds, they are turned off. Despite this
continuous growth, the energy source(wind) has its drawbacks, thus forcing us not to over-rely on renewable
energy and continue to use baseload power stations, which typically are fossil fuel powered. But what if we
could find consistent sources of renewable energy that were less variable? What if we could build a giant
solar farm in our deserts and transport the energy across the world without any worry of losing power?
So, here comes the idea of energy kites. It is simply a wind turbine with a rotor supported in the air. Initially,
the kite is taken to a considerable height by the rotors attached to the kite, which are powered by electricity
from a ground station. When it reaches a suitable attitude, the kite gets into a circular trajectory. The same
rotor generates energy when the kite gets into a circular motion. The power generated by the energy kite is
transmitted to the ground simultaneously.
This system generally consists of 3 main components1. Kite: It is the main component of the power generation
system and contains small turbines that generate power
by using the velocity of the wind. It should be light as
well as strong to sustain variable forces. Some kites are
mounted with a greater number of rotors to maximise the
power output.
2. Tether: This is the link that transmits energy from kite
to ground station. This must be made of thick aluminium
wire surrounded by a high strength fibre.
3. Ground Station: The ground station holds the tether

OPTICAL COMPUTER
Nikith Katkam (611841)

What Is an Optical Computer? An optical computer
is a computer that performs its computation with
photons (produced by lasers or diodes) as opposed to
the more traditional electron-based computation
(uses visible light or infrared beams, rather than
electric current). There are two different types of
optical
computers.
Electro-Optical
Hybrid
computers and Pure Optical computers.
With the growth of Computing Technology, the
need of high-performance computers (HPC) has
significantly increased. An electric current flow at
only about 10 percent of speed of light. By applying
some of the advantages of visible or IR networks at
the device and component scale, a computer can be
developed that can perform operations very much
times faster than a conventional computer.
Visible light and IR beams, unlike electric currents,
pass through each other without interacting. Many
laser beams can be shown so their paths intersect,
but there is no interference among beams, even they
are confined to two dimensions. Electric currents
may be guided around each other, making three
dimensions wiring necessary. Thus, OC besides
being faster than an electronic one, can also be much
smaller .
Path For Information In OC: Information gets sent
in from keyboard, mouse, or other external sources
and goes to the processor. Processor then sends the

information through logic gates and switches to be
programmed. The information is then sent through
different fibre optic cables depending on its final
location. Some information will be sent to the
holographic memory, where it will then be saved.
After information is saved and the program would
like to use it, the program sends a command to the
processor, which then sends a command to receive
the information. The program receives the
information and sends a signal back to the processor
to tell it that the task is complete

•
•

Processors change from binary code to light
pulses using lasers.
Information is then detected and decoded
electronically back into binary.

Pure Optical:
• Use multiple frequencies
• Information is sent throughout computer as light
waves and packets.
• No electron-based systems
• No conversion from binary to optical necessary,
greatly increasing the speed.
Optical Transistor:
An optical transistor, also known as an optical
switch or a light valve, is a device that switches or
amplifies optical signals. Optical transistors provide
a means to control light using only light and has
applications in computing and fibre optic
communication networks. Since photons inherently
do not interact with each other, an optical transistor
employs an operating medium for interactions.

fig: Schematic-demonstration-of-the-concept-of-temporaloptical-computing-using-time-lens

Electro-Optical computers:
• Use optical fibres and electric parts to read and
direct data from the processor.
• Light pulses send information instead of
voltage.

Optical Processor: Lenslet’s optical processor is the
first programmable optical processor that combines
optics, silicon, communication, and tools in standard
board.
We will learn about Lenslet’s optical processor in
the next article.
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GATE PROBLEMS

EXPERIENCE THE HEAT: IOT CHALLENGE
-Akula Revanth (611704)

1. In the circuit shown, A and B are the
inputs and F is the output. What is the
functionality of the circuit?
a. Latch
b. XNOR
c. SRAM cell
d. XOR

2. Page Shift Keying (PSK) Method is used to modulate
digital signal at 9600 bps using 16 level. Find the line
signals and speed (i.e., modulation rate)
a. 2400 bauds
b. 1200 bauds
c. 4800 bauds
d. 9600 bauds
**Solutions to the previous issue questions are included in the e-copy

EDITOR’S NOTE
Hello readers!! Here comes the volume 2 issue 7 edition of ECE
Herald newsletter. We hope it’ll help you to reach out new things.
Firstly, An article about momentous Republic day and the events
organized is penned. An article regarding the energy kite is written in
the newsletter. Secondly, An article is drafted about the prelims level
of the prestigious IoT challenge and some of the teams were selected
to next level. An article about the verilog workshop is also penned.
A short note regarding optical computer is drafted. An thought
provoking article about being you is been put forward. A fascinating
article to know about exoplanets our unknown neighbours! is penned.
Some more interesting and creative stuff like gate problems,
upcoming events, techatoon, Art works and pic of the month add on
its own elegance to the newsletter. Lastly, A brief introduction
regarding Dyson sphere is drafted.
All your recommendations will be considered and are always
welcomed. We are expecting an enthusiastic contribution to the
newsletter, be it an article of your own interest or artworks or any
other interesting stuffs.
For any questions, suggestions, ideas, articles or artworks, please
contact us at theeceherald@nitandhra.ac.in.
Keep reading and keep contributing!!
Happy reading!!.

TECHATOON

Problem understanding is essential to build the right product.

IIT Bombay and i3 Indya technologies jointly hosted a 2 days IOT(internet of
things) based workshop in Nit Tadepalligudem on 27th and 28th of this month. On
the first day, the inaugural of this event was graced by the hon'ble director Prof
CSP Rao, HOD of the ECE Department Dr. Puli Kishore, event Co-ordinator Dr.
Kiran Kumar Gurrala and Mr. A Vijay Bhaskar and other faculty members.
Director addressed the students who attended the workshop. He stressed that
students should think creatively and innovatively to have great scope in future. He
also quoted the importance of learning IOT and other booming technologies
besides academics.
IoT is simply the network of interconnected things/devices which are embedded
with sensors, software, network connectivity and necessary electronics that
enables them to collect and exchange data making them responsive. This is the
most booming technology in electronics now-a-days. Basics of IOT were taught by
the representatives from i3 Indya technologies.
On second day, the trainers explained the concepts of IOT and coding Megatron
development board. At end of the session a competition was conducted for all the
participants. Five teams are selected for the next round of the IOT challenge. Prof.
Amba Prasad Rao attended the presentation ceremony of the challenge. Dr Puli
Kishore and Prof. Amba Prasad Rao distributed the merit certificates for the
selected students. A total of 74 students attended the workshop. Final round will be
held at IIT Bombay on 15th March, as a part of Aakaar fest.

FUN WITH VERILOG
-Sai Aravind (611747)

Department of Embedded Systems and
Processor Development(ESPD) Engineering
initiated their technical activities with a
workshop on Verilog HDL coding. This
event was held on 25th January, 2020. It was
scheduled between 2.00pm to 5.00pm. The
main motto of this workshop was to give the
knowledge of Verilog coding which is
used to implement digital designs and verify
them. The workshop commenced by conveying the purpose of using Verilog and
the advantages of HDL’s over practical implementation using components by
Aravind. This was followed by Introduction of Verilog and its basics by Unnathi.
Then Gate-level and dataflow modeling was taught by Haritha. It was continued
with few assessment, practice questions and doubts clarification.
Later Daya Shankar told how to
write a test bench for a given
design. This was followed by
Akashdeep explaining behavioral
modeling and examples. Later
Hanisha taught the usage
of
blocking
and
non-blocking
statements. Aravind concluded the
session with an explanation of delay, area and power analysis of a design.
The workshop went in a delightful manner with two way communication
between the workshop deliverers and
the attended students. More than 40
students from 2nd year ECE department
attended the workshop. The whole
event was coordinated by Mr. Vijaya
Bhaskar of ECE department, Faculty
Co-coordinator of ESPD. The event
proved to be very useful to the second
year ECE students who attended the
workshop. In the end feedback was
collected from the students for further
improvement and enhancement of future workshops and seminars.

Congratulations Satabdi Priyadarsani Sahoo for achieving silver medal
in 400m sprint in inter-NIT athletic competition at NIT Rourkela.
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71ST REPUBLIC DAY CELEBRATIONS
-Sai Anurag(611773)

WHY QUITTING THOUGHTS
- Vamsi Krishna (611738)

The celebrations of 71st Republic day of
India were held grandly at NIT Andhra
Pradesh. All the students and the faculty
members have participated actively in
this auspicious occasion. This program
was commenced by the parade of the
security forces followed by flag hoisting
by the chief guest, the hon’ble Director
of NIT Andhra Pradesh, Prof.C.S.P Rao
sir. The director sir delivered his
valuable speech to the students. He
stressed on the need for awareness in
students regarding narcotic items. His
heart melt, the moment when he started
saying that his dreams about the campus
are getting fulfilled slowly. He
concluded his speech by suggesting each
and every student, work for the
progress of the nation. Then the cultural program were started with a
patriotic song followed by a performance from the yoga team of the college.
The program was concluded by distribution of refreshments to the people
present over there. This ends the republic day celebrations for the very first
in the campus of NIT Andhra Pradesh.

Every time we start something new, something definitely stops us from doing
it. Why does this happen so often? Why do we end up doing nothing? Did
you ever wonder about this in your life!
Every person we meet has a special place in our life. We may not know their
importance until they leave. In the same way, when we get an idea, we do not
know its importance unless we start working through it, exploring it, and
understanding it. Every time we begin something new, the first thing that
comes into our mind is a "What If" case. This is the main reason behind the
quitting of many of our thoughts in the process. Never bother about the "What
If" scenario though you know that you are incapable of getting through the
new beginning. Thereafter, you may not be efficient but you will at least
complete it. This gives you hope in completion of any work with ease when
you overcome the fear of not completing it. Next comes the factor of fear. It is
not that easy to overcome fear, but it is not that difficult too. Once you start to
get rid of fear, you'll never experience that fear ever again.
Just start dealing with the thoughts that deal with you. Start tempting the
things that tempt you. Never judge your abilities because you are capable of
things beyond your thoughts. Being YOU means a lot. Being YOU achieves a
lot. Staying like YOU is more than enough for what you want to achieve. So
stay YOU always under any circumstances. I could overcome the fear of
writing just by the belief I had in myself that nothing could stop me from
doing what I want to do and now I am one of the writers to the newsletter
published every month with my name under the article which I have written.
This gives oneself happiness to cherish for a lifetime.

EXOPLANETS:
OUR UNKNOWN NEIGHBOURS!

That's why, although astronomers explore
for exoplanets for several years, they
didn't begin to seek out them until the
1990s. And note that we do not actually
see the exoplanets discovered with the
transit method. Instead, their presence is
.inferred.
The wobble method- The blue waves have the next frequency than the red light
waves. Some planets are found via the wobble method-the second-most-used
path to get exoplanets. As of April 2016, 582 exoplanets (about 29.6% of the
full known at the time) were discovered using this method.
In all gravitationally bound
systems involving stars, the
objects in orbit – during this
case, a star and its exoplanet –
move around a typical centre of
mass. When an exoplanet's mass
is admiring its star's mass, we
will notice a wobble during this
centre of mass, leading to a shift
within
the
star's
light
frequencies. This shift is
actually a Doppler effect. This
has a direct affect on the star's
light spectrum. If the star is moving towards the observer, then its spectrum
would seem slightly shifted towards the blue; if it's moving away, it'll be shifted
towards the red.
The difference is not big, but modern instruments are sensitive enough to live it.
So when astronomers measure cyclic changes within the light spectrum of a
star, they will suspect a big body – an outsized exoplanet – is orbiting it. The
wobble method is helpful just for finding very large exoplanets. Earth-like
planets couldn't be detected during this manner because the wobble caused by
Earth-like objects is just too small to be measured by current instruments.
Direct imaging is fancy terminology for
taking an image of the exoplanet. it is the
third-most-popular method of discovering
exoplanets. Direct imaging could be a very
difficult and limiting method for locating
exoplanets.
First of all, the star system must be
relatively getting ready to Earth. Next, the
exoplanets in this system must be far
enough from the star so astronomers can
distinguish them from the star's glare. Also, scientists must use a special
instrument called a coronagraph to dam the sunshine from the star, revealing the
dimmer light of any planet or planets that will be orbiting it.
Exoplanets discovered each year. Note that the 2 predominant discovery
methods are transit and velocity (wobble method).

-G. Bhava Charan (992402)

Stars are incredibly bright in contrast to any planets that will be orbiting them.
So finding exoplanets – planets orbiting distant suns – isn't easy. Here's how it's
done.
Many exoplanets are found via the little dip within the star's light that happens
during planet transits. But several thousands of exoplanets – planets orbiting
distant suns – are known to astronomers. The above concept could be a bit
misleading because it doesn't show how very, very bright stars are in contrast to
their planets. It's this brightness of stars that produce which makes exoplanets
so hard to seek out.
The methods within the detection of exoplanets are discussed below :
• Transit method
• Wobble method
• Direct Imaging
Most planets are found via the transit
method. That was the case for the
TRAPPIST-1 (A Star System) planets.
In fact, the word TRAPPIST stands
for the ground-based Transiting
Planets and Planetesimals Small
Telescope , which – together with the
NASA's Spitzer Space Telescope and
other telescopes – helped to reveal the planets during this system. We know
most exoplanets via the transit method partially because our world's chief
planet-hunter telescope – the space-based Kepler mission – uses this method.
the initial mission, launched in 2009, found 4,696 exoplanet candidates, of
which 2,331 are confirmed exoplanets consistent with NASA. Since then the
extended Kepler mission has discovered more.
How does the transit
method work? An
eclipse, for instance,
could be a transit
occurring because the
moon passes between
the sun and Earth.
Exoplanet
transits
occur when a foreign
exoplanet
passes
passes between its star and Earth. When a complete eclipse takes place, our
sun's light goes from 100% to almost 0% as seen from Earth, then back to 100%
because the eclipse ends. But when scientists observe distant stars in search of
transiting exoplanets, a star's light might at the most, dim by only some percent,
or fractions of a percent. Still, assuming it happens regularly because the planet
orbits its star, that minute dip during a star's light can reveal an otherwise
hidden planet. So the dip during a star's light could be a handy tool for revealing
exoplanets. To use it, though, astronomers have had to develop very sensitive
instruments that may quantify the sunshine emitted by a star.
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UPCOMING EVENTS IN OTHER INSTITUTIONS:
1. International conference (06 Feb 2020) : Karpagam college of Advances
and Developments in ECE Engineering, Coimbatore
2. PRAYATNA 2020 (07 Feb 2020) : Madras Institute of Technology Anna
University Chennai
3. MANIA (17 Feb 2020) : Institute of Management, Thiruvananthapuram
4. International Conference (20 Feb 2020) : SSN college of Engineering,
Electrical and Energy Systems Chennai
5. IGNUS 2020 (20 Feb 2020) : IIT Jodhpur, Jodhpur
6. ABHYUDAYA (14 Feb 2020) : GLA University, Mathura
7. SYNERGY (22 Feb 2020 ) : VIT, Vellore
8. SPIKES (26 Feb 2020 ) : Andhra University, Visakhapatnam
9. IMPULSE 2020 (27 Feb 2020) : National Institute of Management and
science, Kolkata
10.ICSPCS (05 Mar 2020 ) : M Kumarasamy college of Engineering, Karur

P. MUKUL SAI
III ECE

DYSON SPHERE
-B. Saiteja(611810)
-VenkateswaraRao(611881)

Dyson sphere is a mega-engineering project that captures most of the energy
emitted in the form of light by stars like the sun. It was proposed theoretically
by physicist and astronomer FREEMAN J. DYSON idea as a thought
experiment in 1960.
The idea behind Dyson structures;
We know that most of the energy that we use daily is directly or indirectly
related to the sun(solar energy) except geothermal energy. Sun emits a power
of 3.9x10^26 watts per sec. If we can somehow capture most of this energy
then we can resolve energy crisis and also we can have an endless supply of
energy till the death of the star which can be used for the future generations,
Inter-planetary operations like explorations, invasions etc.
Possible structures for the Dyson sphere are
1. Dyson shell
2. Dyson ring
3. Dyson swarm
4. Dyson bubble
Dyson shell: it is a shell-like structure that encompasses the whole star. It is
the only model through which we can obtain 100% of the energy output of
the star, but it is vulnerable to collisions with asteroids, comets and other
celestial bodies which further causes the structure to fall into the sun due to
its gravitational force.
Dyson ring: it is similar to a ring which
is made from light-capturing devices
around the sun as its centre orbit is 1 au
in radius, collectors are 1.0×107 km in
diameter (10 gm or ≈25 times the earthmoon distance), spaced 3 degrees from
centre to centre around the orbital circle.
Dyson swarm: it is a swarm of Dyson
rings with the sun as their centre and
also one of the most efficient ways to capture the
power and avoid collisions with asteroids and
other celestial bodies. Rings' orbital radii are
spaced 1.5×107 km with regard to one another,
but the average orbital radius is still 1 au. Rings
are rotated 15 degrees relative to one another,
around a common axis of rotation.
Dyson bubble: unlike the Dyson swarm, the
constructs making it up are not in orbit around the
star, but would be statites—satellites suspended
by use of enormous light sails using radiation
pressure to counteract the star's pull of gravity.
Such constructs would not be in danger
of collision or of eclipsing one another;
they would be stationary with regard to
the star, and independent of one
another. Because the ratio of radiation
pressure to the force of gravity from a
star is constant regardless of the
distance (provided the satellite has an
unobstructed line-of-sight to the surface
of its star ), such satellites could also
vary their distance from their central
star.
This is not possible as of present but this model is also an efficient way to
capture the power and avoid collisions with asteroids and other celestial
bodies

MEGHANA
III ECE

Sending you smiles for every
moment of your special day.

C SAI SRI VIDYA – 6th Feb
K SREEJA – 1st March

THE TEAM
EDITORS
Kartheek (𝟑𝒓𝒅 ECE)
Meghana (𝟑𝒓𝒅 ECE)
Apoorva (𝟐𝒏𝒅 ECE)
DESIGNERS
Sankeerth (𝟑𝒓𝒅 ECE)
Hrushikesh (𝟑𝒓𝒅 ECE)
Bhagavan (𝟑𝒓𝒅 ECE)
Roshan (𝟑𝒓𝒅 ECE)
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PREVIOUS ISSUE GATE PROBLEMS SOLUTIONS
1.

Fif

3500

Fsi

Flo

3515
Fif

Fs

Fif = 15MHz
Flo = 3500MHz
Fs – Flo = Fif
Fs = Fif + Flo =3515MHz

Fsi =Image frequency = Fs – 2 Fìf
= 3515 – 2x15
= 3845 MHz
2.

Frequency Deviation Δ f =90KHz
Modulating signal bandwidth = 5 MHz
When FM signal is applied to doubler
frequency deviation
Band Width =2(Δ f +Fm )
=2(180+5 )
= 370 KHz

