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Blockchain, a form of distributed ledger technology, to education. Blockchain, a form of
distributed ledger technology, to education. It's intended to inform policymakers, technology
developers, education practitioners, and workforce entities about the state of and potential of
interoperable digital credentials anchored on blockchains. 

Because of the inherent permanence, convenience,
and security associated with blockchain, using this
technology to store and share academic credentials,
particularly diplomas, benefits students, institutions,
and employers. 
We can create a decentralized platform that
enables secure, fast, and transparent exchange and
usage of data. We use blockchain technology to
create a user-focused electronic data record (EDT)
and maintain a single true version of the user’s data.

Education, employer, and workforce
stakeholders then use these credentials
to conduct transactions such as college
admissions or transfer, recruiting, hiring,
and promoting employees. Conducting
knowledge, skills, and abilities
transactions with this variety of
credentials across multiple stakeholders
with different ways of verifying that
learning has taken place is a challenge.

 Technologies such as blockchain help
solve this challenge by shifting control
over human capital data from education,
workforce, and employer stakeholders to
the individual learner, worker, and citizen.
Controlling your own credentials or data
is increasingly important in Today's world
of exploited Central Databases.
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This ability to give individuals agency over their data
is not as easy to foster as it may seem. A modern
economy keeps the information about what people
know in many different types of credentials,
including resumes, CVs, high school diplomas,
college transcripts and degrees, human resource
records, job applications, licenses, and cert.
Education, employer, and workforce stakeholders
then use these credentials to conduct transactions
such as college admissions or transfer, recruiting,
hiring, and promoting employeesificates, and
increasingly, digital badges.

BY :  DIVYANSHU URMALIYA |   1      YEAR STUDENTST
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The size of the EV). These are connected in series or parallel
or a combination of both to fulfill the required power
density, voltage, and energy density. These are
rechargeable batteries, and typically a module of lithium-
ion cells is used.  These batteries are specially designed for
high ampere-hour (kW-h) capacity.

n electric vehicle battery (EVB) is a set of a number of       
identical electrochemical cells (the number varies with 

ELECRIC VEHICLE
BATTERY

BY :  AMITESH DWIVEDI | 3      YEAR STUDENTRD

A

Battery for EVs are classified by their high specific power (kW/kg), specific energy (kw. h/kg), and
high energy density ( J/m3 ), for better output battery must be smaller in size and lighter in
weight, durable (have large charge/discharge cycle) and have less self - discharge rate.
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THE MOST COMMONLY USED BATTERY
TYPE IN MODERN EV 

 
The most commonly used batteries in EVs are lithium-ion and lithium-ion polymer. These batteries
contain lithium cobalt oxide or relative metal oxide in the cathode and graphite in the anode.
Because of their high energy density and high specific energy these batteries have wide
applications in the EV industry.

Nickel metal hydride is one of the mature
technology that has significantly large specific
energy 30 - 80 Wh/kg and a long life span, but
less efficient charging and discharging ( 60
-70%) and high self-discharge.

Aluminum - air battery is a non-rechargeable
battery that produces electricity from the
reaction of aluminum with oxygen in the air. It
has very huge specific energy among all
batteries. 
Total reaction is:-
       4Al + 3O + 6H O → 4Al(OH)  +2.71 V  
About 1.2 V potential difference is produced by
this reaction

 2  2  2  3
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  Battery type

  

 
  Specific
  energy
(W.h/kg)

  

 
  Specific
  power
(kW/kg)

  

Energy
  density 
  (W-h/L)

  

Nominal
  voltage

  

 
  Charge 

 discharge cycle
  

 
  Lithium-ion

  battery
  

 
  100 - 265

  
  0.25-0.34

  

 
  250-693

  
  3.6-3.8V

  

 
  400-1200

  

 
  Lithium

  iron phosphate 
  

 
  90-160

  
  0.2

  

 
  325

  
  3.2V

  

 
  2000-12000

  

 
  Lithium-ion

  polymer
  

 
  100-265

  
  0.28

  

 
  250-700

  
  3.6-3.75V

  

 
  500

  

 
  Aluminum - air / 
 Metal-air battery

  

 
  1030-1300

  
  0.2

  

 
   75

  
  1.2V

  

 
  40 

  

 
  Lead-acid

  

 
  35-40

  
  0.18

  

 
  80-90

  
  2.1V

  

 
  <350

  

 
  Nickel

  metal hydride
  

 
  60-120

  
  0.25-1

  

 
  140-300

  
  1.2V

  

 
  180-2000

  

 
  Supercapacitor

  

 
  0.5-30

  
  >10

  

 
  25- 70

  
  2.3-2.7V

  

 
  Infinity

  

Comparison of different battery types on the
basis of listed parameters

 



VOLUME 3 • ISSUE 2 • MAY-JUN 2022 PAGE | 06

A DEPARTMENTAL
MAGAZINEअनुनाद 

BATTERY MANAGEMENT SYSTEM (BMS)

BMS or battery management
system is the electronic system
that manages the battery and is
often called as brain of the EV
battery.  It is normally observed
that there is an unequal
distribution of charges in some of
the cells of the module while
charging or
discharging. It can reduce overall battery performance. It is required to monitor, analyse
and control the various hardware of the battery for long life and better performance.

1. Monitor:- BMS may monitor the state of the battery (charging or discharging), the
voltage of the individual cell, total voltage average temperature, the temperature of an
individual cell coolant flow, and coolant temperature.

2. Computation:- BMS calculates minimum and maximum the voltage of the cell, it also
calculates maximum charge and discharge current, energy delivered since the last
charge, state of charge, etc.

3. Communication:- The central controller of BMS internally communicates with its
hardware operating at the cell. Different types of serial communication, and different
types of wireless communication 

4. Protection:- BMS protects the battery from the over-current, over-voltage, under-
voltage (while discharging), overheating, and going faults or leakage current detection.
BMS protects the battery by including an internal switch or relay and by actively
controlling heaters, fans, and air cooling.

FUNCTION OF BMS
 

Through a regenerative braking system, we can
recover waste energy which can be used to
recharge the battery pack. And BMS also controls
the recharging of the battery by regenerative
system efficiently.

REGENERATIVE BRAKING SYSTEM
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 Now, a group of researchers at MIT
have found that Tri-layer Graphene
structures are more sensitive than bi-
layer structures to an electric field 

Graphene can be used in electrodes of
batteries or in electrolytes to reduce
internal resistance and increase specific
energy. It also helps to tolerate the
impulse of energy, which increases
specific power and reduces charging
time.

Advancement in Material science (Introduction to Graphene Batteries)

Graphene is a one-atom-thick honeycomb-like structure, in graphene, the carbon atoms form a
hexagonal layer lattice in 2 D. This is 200 times stronger than steel, flexible, and a conductor of heat
and electricity. In 2018 scientists found that creating a sandwich of two graphene layers and twisting
them at 1.1°, shows superconducting properties.
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Vortex technology uses no blades, getting energy from wind
through oscillation without gears, brakes, or oil. Its design makes
it a nice alternative for a greener on-site generation.

BLADELESS WINDBLADELESS WIND
TURBINETURBINE  

It’s no longer surprising to encounter 100-foot pinwheels spinning
in the breeze as you drive down the highway. But don’t get too
comfortable with that view. A Spanish company called Vortex
Bladeless proposed a radical new way to generate wind energy
that will once again upend what you see outside your car
window.
Their idea is the Vortex, a bladeless wind turbine that looks like a
giant rolled joint shooting into the sky. The Vortex has the same
goals as conventional wind turbines: To turn breezes into kinetic
energy that can be used as electricity. But it goes about it in an
entirely different way.
Instead of capturing energy via the circular motion of a propeller,
the Vortex takes advantage of what’s known as vorticity, an
aerodynamic effect that produces a pattern of spinning vortices.
Vorticity has long been considered the enemy of architects and
engineers, who actively try to design their way around these
whirlpools of wind. And for a good reason: With enough wind,
vorticity can lead to an oscillating motion in structures, which, in
some cases, can cause their eventual collapse.

The Future of Wind Turbines?

A bladeless wind turbine captures the energy from the wind by a
resonance phenomenon produced by an aerodynamic effect
called vortex shedding. In fluid mechanics, as the wind passes
through a blunt body, the flow is modified and generates a
cyclical pattern of vortices. Once the frequency of these forces is
close enough to the body’s structural frequency, the body starts
to oscillate and enters into resonance with the wind. This is also
known as Vortex-Induced Vibration (VIV).

Clean energy with vortex 

How does it work?
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"Nothing is too wonderful to be true if it be consistent"Nothing is too wonderful to be true if it be consistent"Nothing is too wonderful to be true if it be consistent

with the law of nature"with the law of nature"with the law of nature"

A scientist is someone who systematically gathers and uses
research and evidence, to make a hypothesis and test them, to
gain and share understanding and knowledge. The scientist
with this research and evidence who was most famous for 
his contribution to the understanding of electromagnetism and
electrochemistry was Michael Faraday. His work was driven by
his beliefs in the uniformity of nature and the interconvertibility
of various Forces which he conceived early on as a field of forces.
Faraday was born on 22 September 1791 in London. 

Faraday's education started at a basic school and at the age of
14, he begin apprenticing as a bookbinder and bookseller.
During this apprenticeship, he used to read many books
including Isaac Watt, and by reading these books he used to
implement the principle and suggestions and developed an
interest in science. Through this, he discovered two new
compounds chlorine and carbon. Faraday is also known For
electricity and magnetism and in this field, his first experiment
was electromagnetic rotation. 

At the age of 49, the strain of humorous hours of hard work and
mental strain eventually held an adverse effect on him and he
suffered a nervous breakdown in 1839. After his death, his
experiment was named after him.

MICHAEL
FARADAY

1791-1876

FATHER OF 
ELECTROMAGNETISM

INVENTIONS

"Speculation? I have none. I am resting on certainties. 'I know whom I have believed, and
am persuaded that he is able to keep that which I have committed unto him against that

day."  -Michael Faraday

Electric motor                          -  1822
Discovered benzene              -  1825
Electric Generator                   -  1831
Electromagnetic induction  -  1831
Transformer                              -  1831

BY-ANKITA DHURVEY & MITHLESH SHARMA|2   YEAR

PIONEERS OF ELECTRICITY
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The CRO stands for a cathode ray oscilloscope. The cathode ray oscilloscope is an
electronic test instrument. it is used to obtain waveforms when the different input
signals are given. In the early days, it was called as an Oscillograph. The oscilloscope
observes the changes in the electrical signals over time, thus the voltage and time
describe a shape and it is continuously graphed beside a scale. By seeing the waveform,
we can analyze some properties like amplitude, frequency, rise time, distortion, time
interval, etc.

COMPONENTS OF CRO

CATHODE RAY TUBE (CRT)

It consist of the following parts.
   1. Cathode ray tube (CRT)
   2. Vertical amplifier.
   3. Delay line. 
   4. Trigger circuit.
   5. Time base generator or sweep generator.
   6. Horizontal amplifier.

It is also called heart of CRO
Consists of a highly evacuated glass tube
which is narrow at one end and wider at
other end.
It has following parts – 
Electron gun (cathode, anodes, grid, heater
and filament).
Deflector plates.
Fluorescent screen.
Barium oxide is Coated over filament
(cathode). due to its low work function
emission of electrons is fast.

1.

2.
3.

The deflector plates are conducting plates, which are charged by applying potential. The
charged plates create electric field between them which is responsible for deflection because
electron beam is charged. By adjusting the electric field between the charged plates, the
electron beam can be moved horizontally or vertically.

The fluorescent screen is coated with phosphorus. The fluorescent screen is the screen where
the electron beam hits and the fluorescent screen shows bright colour by which we obtain the
graphical representation of the signal fed to the CRO.

A DEPARTMENTAL
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4) Trigger Circuit
It acts as a link between the input signal and the signal produced from the time base
generator. It produces a triggering signal in order to synchronise horizontal deflection
and vertical deflection of the electron beam.

5) Time base generator
It generates a saw-tooth Waveform which is useful for horizontal deflection.

6) Horizontal amplifier
It amplifies the saw-tooth waveform which is fed to horizontal deflection plates.

2) Vertical amplifier
It amplifies the secret which
is to be displayed on the
screen of CRT. It is usually a
high class amplifier with a
proper voltage gain.

3) Delay line
It provides some delay to the
signal which is obtained
from the vertical amplifier.
This delayed signal is then
fed to vertical deflector
plates.
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When the cathode ray tube is turned on, the filament starts to heat which results in 
 emission of the electrons. The anodes being positively charged attract the electrons which
increases the speed of electrons. Anodes have holes in them allowing electrons to pass
through them, After passing through the anodes, the electron beam reaches a desired
speed at which they passes through the deflector plates. The vertical deflector plates and
horizontal deflector plates, which, with the proper synchronization deflects the electron
beam in such a way that the resulting signal is visible on the CRT screen. The trigger circuit
is responsible for the synchronization of the signal which is fed to horizontal plate, that is
time base signal and to vertical plates i.e. input signal.

CRT TVs, radio, were derived from CRO. Also in laboratory work involving research and
design.
It plays an important role in modern day electronics
The CRO is used to measure the voltage, current, frequency, inductance, admittance,
resistance, and power factor.
To check the reactions of nervous and heartbeat.

WORKING  

APPLICATIONS
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A  D E P A R T M E N T A L  M A G A Z I N E

VISION OF THE INSTITUTE
To disseminate affordable quality technical education for producing globally competent,
technically proficient and socially responsible technical manpower to meet global challenges.

MISSION OF THE INSTITUTE
To establish University Institute of Technology, RGPV, Bhopal as a centre of excellence for
imparting technical education through technological interventions for the sustainable
development of the Nation.

| anunaad.ex.uitrgpv@gmail.com

Any suggestions for modifying
above statements are solicited.

PEO1   To develop professionals in core and allied engineering sectors.
PEO2   To promote innovation in design and research.
PEO3   To develop self-employed  professionals  with  strong  communication,  team work,  and
            leadership skills.
PEO4   To inculcate human and ethical values for the betterment of the profession and the society.

PROGRAM EDUCATIONAL OBJECTIVE

PSO1
Apply the concept of basic and electrical engineering fundamentals in solving
Electrical & Electronics Engineering Problems.

PSO2
Develop and enhance innovative skills to provide engineering
solutions in the areas pertaining to Electrical & Electronics
Engineering.

PSO3
Analyze and design Electrical & Electronics Engineering
systems.

PROGRAM SPECIFIC OUTCOME 

OF THE DEPARTMENT

Strive to be a Centre of
Excellence in Electrical

engineering and producing
graduate engineers instilled

with human values and
professional ethics, who
will serve as a valuable
resource to the nation.

VISION
OF THE DEPARTMENT

MISSION

 i. To build strong technical
foundation through balanced

curriculum, high-quality teaching
and practical skills.

ii. To groom the graduating
engineers for Industry, 

Research and Higher Education.
iii. To inculcate human, ethical and

moral values by providing a
congenial environment.
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To browse previous
editions of Abhiyantriki,
TAP HERE for our 

user-friendly issue library!

VOLUME 3 • ISSUE 2 • MAY-JUN 2022 PAGE | 13

Abhiyantriki Magazine

Abhiyantriki Magazine

Abhivyakti Magazine

Vidyut Darpan Magazine

Saamayiki Magazine

https://www.uitrgpv.ac.in/theinstitute/frm_magazinelinks.aspx
https://www.uitrgpv.ac.in/theinstitute/frm_magazinelinks.aspx
https://www.uitrgpv.ac.in/theinstitute/frm_magazinelinks.aspx
https://www.uitrgpv.ac.in/theinstitute/frm_magazinelinks.aspx
https://www.uitrgpv.ac.in/theinstitute/frm_magazinelinks.aspx

