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FROM THE DESK OF THE PRINCIPAL 

 

 

 
 

It is my pleasure to congratulate the Department of Electrical Engineering, RCCIIT for 

publishing the Technical Magazine entitled POWER STORY, which is highly commendable as 

it has been prepared supplementing the routine departmental academic activities. In this context, 

I take the opportunity to reiterate that RCCIIT is always committed to foster creativity and the 

entrepreneurial talents of the students and staff alike. Once again, on behalf of the Institute, I 

convey my best wishes to the Department of Electrical Engineering and applaud their endeavor 

for bringing out the current edition of the POWER STORY.  

 
 

Prof. (Dr.) Siddhartha Bhattacharyya 
Principal, RCCIIT 
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From the desk  of  Head of the Department 

 
 

                              “Education is not preparation of life, education is life itself”  
                                                                                                –John Dewey 

 
The Dept. of Electrical Engineering, RCC Institute of Information Technology with tradition 
happily brings together sound academic achievements with extensive, vibrant co-curricular 
programs that include publishing Technical Magazine, Wall Magazine, organization of Sports 
and leadership activity programmes etc. Our mission is to inculcate the love of knowledge in our 
students and, for this; we aim to develop the skills and demeanor of lifelong ‘learning,’ essential 
for making responsible global citizens. This will make them immensely capable of facing the 
future with resilience and optimism. On the deeper level, we try to instill the values of respect and 
trust in relationships that are the foundation of real success. I am very happy indeed to 
congratulate the students, faculty and staff members of the Dept. of Electrical Engineering who 
have endeavored to continue this tradition of publishing departmental magazines, newsletters etc. 
which are essential to utilize intrinsic talent, express their knowledge and skill earned through 
self-learning mode tinged with imaginations by various modern articles, innovative ideas, sci-fi, 
and exposure about the core industries, mathematical juggleries and interesting technical facts.  
  
This is the one of the unique representation in public domain by the EE department in the field of 
technical platform and will mark in near future in satisfying the vision and mission of the 
department through continuous improvement as per the guidelines of Washington Accord.  
 I convey my best wishes to all the students and faculty & staff members specially the members 
of Technical Magazine Committee of the Dept. of Electrical Engineering for publishing the 
current edition of the Departmental Technical Magazine, POWER STORY.   
 
Thanks to all  
                                                                                                                         Dr. Debasish Mondal,   

                                                   Associate Professor & Head   
Department of Electrical Engineering 
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FROM THE DESK OF HEAD OF EDITORIAL COMMITTEE 

 
 

 
 

Dear Reader’s, Editor’s desk welcome to the third edition of the” POWER STORY” , RCC 
Institute of Information  technology, EE Dept . This will be one stop information guide on what’s 
happening in our department and the institute. Any educated Society is incomplete without 
adequate time investment in informative articles. This technical Magazine “POWER STORY” 
motivated us to launch innovative ideas of which will nicely be imprinted in the article. 
“Relevance of Print media” for exploring a person’s creativity, a proper medium is a 
prerequisite. What else could be a campus, with better medium than the language of the masses. 
Hence we include all the section of communication like poems, photography, biography, 
Technical writing etc. We are not professional, but we have tried our best to give you something, 
which with your support will evolve into an asset for erudite of RCCIIT crowd. In the end for 
making this magazine grand success. We need the support of all students, Alumni and faculty.  
This will be immense pleasure for us if the Magazine is spreading some light rays of knowledge 
among readers. 

Thanks. 

Mr. Subhasis Bandopadhyay 

                                Asst. Prof, Dept. of Electrical Engineering 
Editorial Head 
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Life Cycle Assessment of PV Systems 
Subhasis Bandopadhyay, Asst.Professor, Dept. of Electrical Engineering 

 

1. Introduction 

According to reporting by the Intergovernmental Panel on Climate Change (IPCC), global warming brings 
a variety of adverse effects including record-high temperatures, flooding due to increased rainfall, 
expansion of arid areas and a higher risk of drought, and stronger typhoons. Accordingly, it is necessary 
to mitigate emissions of greenhouse gases (GHGs; CO2, CH4, N2O and others), which cause global 
warming. However, as GHGs are invisible, the amounts in which they are released are generally unclear. 

Life cycle assessment (LCA) – the main topic of this chapter – is useful in calculating emissions. Although 
it is not ideally suited for evaluation on a macro scale (investigation from a global viewpoint, for 
example), it is highly appropriate for micro-scale analysis (e.g., consideration of products and generation 
systems). The results of LCA can clarify major emissions, thereby enabling consideration of measures for 
their reduction. 

This chapter discusses LCA in relation to photovoltaic (PV) systems. First, an overview is given and the 
scheme of LCA is described, and evaluation indices, LCA limitations, inventory analysis, impact 
assessment and interpretation are outlined. Then, guidelines for LCA in regard to PV systems are 
discussed with a focus on important matters for related evaluation. Next, the collection of LCA data is 
outlined, and finally, calculations from example papers are introduced in relation to LCA for PV modules, 
PV systems and balance of system (BOS) technologies. 

2. What is LCA? 

Life cycle assessment (LCA) is an approach to environmental management system implementation 
involving the quantitative evaluation of a product’s overall environmental impact. Energy requirements 
and CO2 emissions throughout the whole life cycle of the product (including its manufacture, transport, 
use, disposal, etc.) are estimated in order to enable such evaluation, and the results can be used for 
related environmental assessment. However, since life cycle is related to a broad range of variables and 
is complicated, it is difficult to comprehend the exact significance of the results. Accordingly, it is very 
important to set a purpose for the evaluation. An LCA operator should implement research that matches 
the purpose and interpret the outcomes appropriately 

The research and analysis scheme for LCA consists of the four stages shown in Fig. 1 as follows: 1. goal 
and scope definition; 2. inventory analysis; 3. impact assessment; and 4. interpretation. The results of 
inventory analysis are referred to as life cycle inventory (LCI) data. LCA is applicable to any product or 
service, but its results are affected by objects, assumptions, data availability and accuracy. Hence, it is 
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impossible to generalize the method in a very clear way. As a result, LCA operators and users must 
properly understand the limitations of LCA and the assumptions that can be drawn from its results. 

 

 

3. LCA for photovoltaic systems 

In any LCA study, the purpose depends on the operator. However, when the operator evaluates a 
photovoltaic (PV) system, the main research point or characteristic relates to energy generation. This is 
a significant difference between PV systems and other products. When a building developer discusses 
new energy supply systems (e.g., in relation to buildings with low carbon emissions and high energy 
efficiency), LCA can highlight the potential of PV systems and useful materials. This is expected to 
provide two advantages, the first of which is PV system optimization. When a developer studies the 
installation of a PV system, the environment of the installation site must be considered. To ensure 
optimization, a variety of variables (e.g., cost and CO2 emissions) are discussed. If LCA is used, the 
system can be optimized from an environmental viewpoint. 

The second advantage is comparability. When comparing energy generation technologies (e.g., when 
researching the possible installation of a PV system as a supply of alternative energy as opposed to 
other generation systems, or when installing energy supply systems based on multiple generation 
technologies), the evaluation methods and rules applied must be uniform. In such cases, LCA can 
provide quantitative results, thereby enabling comparison of each technology on an equal footing. 

3.1 Evaluation indices 
 

In LCA study, evaluation indices are decided based on the purpose at hand. As PV systems generate 
electricity, the new index of energy payback time (EPT or EPBT) can be evaluated. EPT expresses the 
number years the system takes to recover the initial energy consumption involved in its creation 
throughout its life cycle via its own energy production. An equation for estimating EPT is shown below. 
The total initial energy for PV systems in Equation (1) is calculated using LCA, and the annual power 
generation aspect is described in Sections 4 and 5. 

EPT = Total primary energy use of the PV throughout its life cycle [kWh]/Annual power generation[kwh] 
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The CO2 emission rate is a useful index for determining how effective a PV system is in terms of global 
warming. Generally, this index is used for comparison between generation technologies. As a PV 
system does not operate in the same way as a tree, there is no payback of CO2 emissions as such. 
However, some research on comparisons between PV systems and other fossil fuel generation 
technologies have used CO2 payback time as a metric. In these studies, PV systems were viewed as an 
alternative to fossil fuels and as offering a corresponding reduction in CO2 emissions, which allowed 
calculation of the CO2 payback time. However, this paper does not deal with the concept of CO2 
payback time. 

CO2 emission rate [g-CO2 /kWh] =CO2 emission during life cycle/annual power generation x life cycle 
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MAGLEV 
Rishav Das, 2ND YEAR, Roll No.: EE/2019/L07, Dept. of Electrical Engineering 

 Introduction 

Maglev (derived from magnetic levitation) uses magnetic levitation to propel vehicles with magnets 
rather than with wheels, axles and bearings. With maglev, a vehicle is levitated a short  

distance away from a guide way using magnets to create both lift and thrust. High-speed maglev trains 
promise dramatic improvements for human travel if widespread adoption occurs.  

Maglev trains move more smoothly and somewhat more quietly than wheeled mass transit systems. 
Their non-reliance on friction means that acceleration and deceleration can surpass that of wheeled 
transports, and they are unaffected by weather.  

The power needed for levitation is typically not a large percentage of the overall energy consumption 
most of the power is used to overcome air resistance (drag), as with any other high-speed form of 
transport. Although conventional wheeled transportation can go very fast, maglev allows routine use of 
higher top speeds than conventional rail, and this type holds the speed record for rail transportation. 
Vacuum tube train systems might hypothetically allow maglev trains to attain speeds in a different order 
of magnitude, but no such tracks have ever been built. 

 Principle of Maglev 

Maglev is a system in which the vehicle runs levitated from the guide way (corresponding to the rail 
tracks of conventional railways) by using electromagnetic forces between superconducting magnets on 
board the vehicle and coils on the ground.  

The following is a general explanation of the principle of Maglev. 

a) Principle of magnetic levitation 

The "8" figured levitation coils are installed on the sidewalls of the guide way. When the on-board 
superconducting magnets pass at a high speed about several centimeters below the center of these 
coils, an electric current is induced within the coils, which then acts as electromagnet temporarily. As a 
result, there are forces which push the superconducting magnet upwards and ones which pull them 
upwards simultaneously, thereby levitating the Maglev vehicle. 
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b) Principle of lateral guidance 

The levitation coils facing each other are connected under the guide way, constituting a loop. When a 
running Maglev vehicle, that is a super conducting magnet, displaces laterally, an electric current is 
induced in the loop, resulting in a repulsive force acting on the levitation coils of the side near the car 
and attractive force acting on the levitation coils of the side farther apart from the car. Thus, a running 
car is always located at the center of the guide way 

 

c) Principle of Propulsion 

A repulsive force and an attractive force induced between the magnets are used to propel the vehicle 
(superconducting magnet). The propulsion coils located on the sidewalls on both sides of the guide way 
are energized by a three-phase alternating current from a substation, creating a shifting magnetic field 
on the guide way. The on-board superconducting magnets are attracted and pushed by the shifting field, 
propelling the Maglev vehicle 

 

 Chronological History of Maglev 
 

 1750 - The first beginnings of magnetic levitation can be traced back to John Mitchell where he 
noticed the repulsion of two magnets when the same pole of each was put together. 

 Early 1900s - Emile Bachelet in France and Frank Goddard in the United States discussed the 
possibility of using magnetically levitated vehicles for high speed transport.  

 1934 - On August 14, Hermann Kemper of Germany receives a patent for the magnetic levitation 
of trains. 

 1965 - Maglev development in the U.S. began as a result of the High-Speed Ground 
Transportation (HSGT) Act of 1965. 

 1970 - Study of electro dynamic levitation systems using superconducting magnets started 
formally. 

 1982 - November, a manned two-car train test run started. 
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 1991 - National Maglev Initiative receives one billion dollars federal government funding. 5 June, 
test run using sidewall levitation system started. Test run energized by inverters started. 
October, the MLU002 burned down in a fire accident. 

 (Manned). (255 MPH).  
 1997 - April, the running test of MLX01 on the Yamanashi Maglev Test Line started. December, 

the MLX01 attained 531 km/h (manned) (330 MPH). MLX01 attained 550 km/h (unmanned) (342 
MPH).  

 2000 – The committee of ministry of transport of Japan concluded ‘Maglev tractability for ultra 
high speed mass transportation’  

 2004 - August, the number of passengers for Maglev trial ride exceeded 80,000 persons. 
October, the cumulative traveled distance exceeded 400,000 km. November, a test of two trains 
passing each other at a maximum relative speed of 1,026 km/h. 

 Maglev in our city 

Maglev system of transit is being considered for connecting vihar in east Delhi to vikashpuri in west 
Delhi. The system popularly known as magneto-bahn (m-bahn) completely eliminates the centuries- 
old ‘steel will over steel rail traction. The aim/ bahn train floats in the air through the principals of 
magnetic levitation and propulsion is by near induction motor there is 50% decrease in the 
trainweightand60% reduction in energy consumption for propulsion purposes. The system is 
extraordinarily safe (even during an earthquake) and the operation is fully automatic and computer 
based. 

 Conclusion  
Weather does affect the way magnetic train levitates temperature affects a magnetic levitating train 
because when it's cold it runs a lot faster the magnets ride closer together with less effort to move 
ahead the result in the end is temperature does affect how the train runs Japan right now has developed 
a super cooled –super conducting electromagnetic train . These magnets can conduct electricity even 
after the power supply has been shut off. By also chilling these coils to a frigid temperature that are 
connected the tracks and magnets Japan has managed to save energy. This result could tell people were 
the place is to setup levitating trains.  

Levitating system run better in cold climate because it runs faster and smother in cold weather. It take 
less effort and does not produce C0² this will help lots of people because they can ride these trains and 
not drive their car which will save the planet. 

Reference  

https://sites.google.com/site/magneticlevitatingtrains/conclusions 
Electrical Technology by B.L. Theraja and A.K. Thereja 
https://en.m.wikipedia.org/wiki/Maglev 
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Robotics and the Future World 
Swakhar Shome.  Roll no: EE2018/023, Dept. of Electrical Engineering 

 

Introduction 

Robotics is a significant technology that substitutes the demonstration of humans and their application 
of human action. Robotics illustrates the interdisciplinary territory of science and engineering that 
employs electronic engineering, mechanical engineering, information engineering, artificial technology, 
computer science, and others. Robotics will bring a rebellion in the future world due to its technical 
evolution. 

Define Robotics and its ingredients. 

Robotics demonstrates the construction, design, operation, and the application of robots .The 
computerized systems and different programs illustrate the fundamental skeleton  of the robots .The 
information processing and sensory feedback justify the technological accompaniment of the robots. 
Robots are intelligent and sophisticated systems that are used in different sectors without the 
intervention of humans. Robotics technology demonstrates in different manufacturing, assembly, 
transport, weaponry, surgery, space exploration, and different detective agencies. Robots are 
constitutes in different ingredients include manipulator, end-effector, locomotiondevice, controller, and 
sensors. They are described below. 
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Manipulator: Manipulator demonstrates the convey or of the human arm that constitute several joints 
and link soft herobot. 

End-effector:End-effector illustrates the normal performance by the sequential arrangement of the 
palm and finger of the armed array of the human body. 

Locomotion device: The armed power movement of the humanbody comes from the power of muscle 
where as the movement power of the robotics illustrates the motor movement .The robotic locomotion 
includes electric, pneumatic and hydraulic energy sources. 

Controller: The digital computer illustrates as a controller in the context of robot controlling purposes 
.The controller guides the robot to complete the assigned tasks. 

Sensor: The sensing radiant of the robot makes active by supplying proper inputs and the sensing 
devices sense the velocity, temperature, torque, and proximity of the surroundings. 

Robotics and its future implementation: 

The technological implementation of the robotics world has already been started and the concept of 
robotics captures the eyes of the scientists. It is strongly believed that the next generation robotics will 
encompass the complete utilization of artificial intelligence .The stream line automation will significantly 
assist the human workers. Robotics technology will refer to disruptive innovation that illustrates the 
emerging technology. According to the report of the Foresters, there will more than 6% of the job will be 
abolished by 2021 in the US. The assessment of Mc. Kinsey demonstrates that one-third of American 
employment will be automated by 2030. The effect of automation has already been spread out to 
disclose the future scope of the robotics. According to the federation of international Robotics, the 
density of robots in India will stand at 3 robots per 10000 employees. India has already accumulated a 
huge appreciation in robotics technology and the youth shave a high attraction in new innovations. 

Advantages and disadvantages of Robotics: 

The advantages of Robotics can't be described in a few words due to its high illustration in different 
sectors .The advantages of Robotics are demonstrated below. 

Robotics technology lessens the errors to encompass the highest quality. 

The down time of Robotics is less than human involvement. 

Robotics ensures higher productivity and utilizes the least’s pace 

There are several disadvantages exemplified below to shedlighton its dark side. 

Robots have a limited capacity that is illustrated through external input. 

Although Robots are an advanced version of human replacement, Robots require strong instruction 
from the human viewpoint. 
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Replacement of human force will create unemployment in the country that can badly hamper human 
resources. 

Conclusion: 

After the entire assessment, it is configured that the potential of robotics technology affects each aspect 
of human life. The safety level and efficiency degree of all spectrum of human life gets getter asked due 
to the appropriate implementation of robotics. 

 

                                       

 

WAR OF CURRENTS: DC vs.  AC 
Deben Das, 2ND YEAR, Roll No: EE2018/048, Dept. of Electrical Engineering 

 

Introduction: The war of the currents, sometimes called battle of the currents, was a series of 
events surrounding the introduction of competing electric power transmission systems in the late 

1880s and early 1890s. It grew out of two 
lighting systems developed in the late 1870s and 
early 1880s;arc lamp street lighting running on 
high-voltage alternating current(AC), and large-
scale low-voltage direct current (DC) indoor 
incandescent lighting being marketed by Thomas 
Edison's company.[1] In 1886, the Edison system 
was faced with new competition: an alternating 
current system developed by George's company 
that used transformers to step down from a high 

voltage so AC could be used for indoor lighting. Using high voltage allowed an AC system to 
transmit power over longer distances from more efficient large central generating stations. 

DC and AC CURRENTS: Direct current is unidirectional flow of an electric charge. DC may be 
converted from AC by means of a rectifier which allows current to flow only in one direction. In 
the late 1870s and early 1880s saw electricity starting to be generated at power stations. These 
were initially set up to power arc lighting running on very high voltage dc. 
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Alternating Current is an electric current which periodically reverses direction, in contrast to DC. The 
usual waveform of AC in most electric power circuits is a sine wave, whose positive half wave 
corresponds with positive direction of current and vice-versa. AC is the form in which electric power is 
delivered to residences  
Advantages of DC over AC: 
•Due to absence of inductance, there are very low voltage drop in DC transmission lines comparing with 
AC. 
• Also there is concept of skin depth in Dc transmission. Therefore, small cross sectional area conductor 
required.  
•A DC system has less potential stress over AC system for the same voltage level. Therefore a DC line 
requires less insulation. 
Advantages of AC over DC: 
•AC Circuit breakers are cheaper than DC Circuit breakers. 
•The repairing and maintenance of AC substation is easy than DC substation. 
•AC has the advantage that simple, robust transformers can be used to easily and efficiently step up or 
step down the voltage level. 

Edison’s DC Company: 
In 1878 inventor Thomas Edison saw a market for a system that 

could bring electric lighting directly into a customer's business or 
home, a niche not served by arc lighting systems.[10] By 1882 the 
investor-owned utility Edison Illuminating Company was established 
in New York City . Edison dirECT current systems would be sold to 
cities throughout the United States, making it a standard with 
Edison controlling all technical development and holding all the key 
patents.[11] Direct current worked well with incandescent lamps, 
which were the principal load of the day. Direct current systems 
could be directly used with storage batteries, providing valuable 
load-leveling and backup power during interruptions of generator 
operation. Direct-current generators could be easily paralleled, 
allowing economical operation by using smaller machines during 
periods of light load and improving reliability. Edison had invented a 
meter to allow customers to be billed for energy proportional to 
consumption, but this meter worked only with direct current. Direct 
current also worked well with electric motors, an advantage DC held 
throughout the 1880s. The primary drawback with the Edison direct 
current system was that it ran at 110 volts from generation to its 
final destination giving it a relatively short useful transmission 
range: to keep the size of the expensive copper conductors down 
generating plants had to be situated in the middle of population 



P O W E R  S T O R Y 1 8 - 1 9  | 19 
 

centers and could only supply customers less than a mile from the 
plant. 

Tesla’s AC power system: Tesla was a physicist, inventor and 
electrical engineer of unusual intellectual brilliance and practical 
achievement. He was of Serb descent and most of his work 

Was conducted in United States. In 1887, Nikola Tesla filed seven 
patents for his AC motor and power transmission .George 
Westinghouse, an industrialist, offered Tesla $60,000 for the patents, 
with $5000 cash and 150 stock shares in the Westinghouse 
Corporation. Tesla quickly agreed and spent half his new wealth on a 
new laboratory.  
Dr. Nikola Tesla not only wanted to give free energy, He developed 
components of technology whereby it could be accomplished. He 
created the Tesla coil, which rotated at high frequency and produced 
higher voltage. Tesla patented this in 1891, and the invention led to 
fluorescent lights and x-ray photographs. 
Tesla’s investors dropped the project when they realized there was no 
way to meter the power to make money on the user end. We’ve been 
trying to catch up for 100 years and are still far behind where he was 
with his understanding of radiant energy.  

Struggle to replace DC by AC: Feeling competition from Tesla's AC 
system Edison started a propaganda war and even electrocuted a man 
in an electric chair to prove AC was dangerous. Despite Edison’s efforts, Tesla and Westinghouse still 
progressed, and won the bid for lighting the Chicago World Fair in 1893. The War of Currents wasn’t yet 
over though, as a new competition emerged: building a power plant at Niagara Falls. The Niagara Falls 
Commission chose AC to power the plant and it was completed on November 16, 1896. Power surged to 
Buffalo, New York City, and other big north-eastern cities, replacing DC with AC.  
 

The Current War Ends: Even with the Westinghouse propaganda losses, the war of currents it was 
winding down with direct current on the losing side. This was due in part to Thomas Edison himself 
leaving the electric power business.[102] Edison was becoming marginalized in his own company having 
lost majority control in the 1889 merger that formed Edison General Electric. By 1889 Edison’s Electric’s 
own subsidiaries were lobbying to add Ac power transmission to their systems and in October 1890 
Edison Machine Works began developing AC-based equipment. With Thomas Edison no longer involved 
with Edison General Electric, the war of currents came to a close with a financial merger. 
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                                         PILL CAMERA 
Bitan Sarkar, 2nd year, EE2018/058, EE, RCCIIT 

 

 

 

Introduction 

In this modern era, each & every phenomena, official arrangements and several industrial 
household procedures are based on technical intelligences. The term ‘Technology’ is now in these days 
is very much close to our human life. So many types of technology & technical terminologies become 
the part & parcel of our curriculum knowledge. In almost every field of interest like industrial field, 
medical field, common field as well as grass root field, technology & technical applications are 
implemented by means of using different kinds of electrical devices like fan, tube light, refrigerator, 
electrical pump etc. & some electronic devices like Calculator, Smart Phones, LED TV, Wireless devices, 
Navigation system in car etc. 

In medical field, near about every modes of treatment is done by using electrical installations & 
electronic devices through using them as testing & diagnosis purposes like ECG for testing the Heart 
functions, City scan for analyzing the brain defects etc. But in case of the treatment of very sensitive 
organ like nose, ear, eye, internal organs; some indirect process are adopted like testing the cough, 
stool, blood etc. 

For ear, nose & eye- a device is used to inspect those organs in in-vitro (Inside) manner, is known as 
Endoscope. But for many internal organs like Liver, Stomach, Intestine- Is there any device or apparatus 
that could be used to inspect the malfunctioning and other factors of those organs? 

Definition of Pill Camer 

Imagine a vitamin pill-sized camera that could travel through our body taking pictures, helping diagnose 
a problem which doctor previously would have found only through surgery. Scientists & many efficient 
engineers, in collaboration, have invented such a device which is as small as a medical capsule, a camera 
like monitoring devices (comprised with some Micro-electronic devices) are fitted inside that object for 
taking snapshots of the conditions& defects of the organs inside the human body. This is widely 
accepted as nothing but a PILL CAMERA. 
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Previously, some specialized doctor use the Conventional method to observe the internal structure & 
several defective conditions (if any) by means of using ENDOSCOPE. But now-a-days, due to 
advancement of technology, endoscope is replaced by PILL CAMERA. 

 

Description 

Let’s discuss about manufacturing components & functioning procedure of the Pill Camera. 

A micro-electronic device, called the given Diagnostic Imaging System comes in the capsule form due to 
several technical modifications and contains a camera, lights, transmitter & batteries. The latest 
designed Pill Camera is of size 26 x 11 mm. and is capable of taking 50,000 color images during its 
traversal through digestive system of human body. 

1) Component of Capsule Camera: The actual component division of it may be depicted in following way 
– a) Lighting devices, b) Lens, c) CMOS Image Sensor &d) Transmitting Electrode. 

Now let’s see what the insider view of the PILL CAMERA is – 
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 1. Optical Dome: This shape results in easy orientation of the capsule axis along the central axis 
of small intestine and so helps propel the capsule forward easily. The Optical Dome contains the 
Light Receiving Window. The reason of dome because the dome is nothing but the semi-circle or 
Semi-Spherical and the obstacle resisting power of Circle or sphere is very less among all 
geometrical shape. So, it can move forward without any opposition. 

 2. Lens Holder: The Lens Holder is that part of the capsule which accommodates the lens. The 
lens is tightly fixed or gives the mechanical support to the holder so that it doesn’t get 
dislocated anytime. 

 3. Lens: The Lens is an integral component of the capsule.  It is arranged behind the Light 
Receiving Window. Just like the Lens present in our eye to control the entering of light rays. 

 4. Illuminating LED’s: Around the Lens & CMOS Image Sensor, four LED’s (Light Emitting Diodes) 
are present. These plural lighting devices are arranged in donut shape. LED’s are the digital 
execution component which functions logically during electronic functioning of CMOS sensor. 

 5. ‘Cmos’ image sensor: CMOS (Complementary Metal Oxide Semiconductor) Image Sensor is 
the most important part of the capsule. It consists of some Integrated Circuits which are highly 
sensitive and produces very high quality images. The complementary metal-oxide-
semiconductor (CMOS) sensor consists of millions of pixel sensors, each of which includes a 
photo detector. When light enters the camera through the lens, it hits the CMOS image sensor, 
causing each photo detector to accumulate an electrical charge based on the amount of light 
that hits it. It has 140º field of view and can detect objects as small as possible.  

 6. Battery: Batteries used in the capsule is buttons shaped and are two in number as shown. The 
batteries are arranged together just behind the CMOS Image Sensor. Silver Oxide primary 
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batteries are used (Zinc/Alkaline Electrolyte/Silver Oxide). Such a battery has an even discharge 
voltage, disposable and doesn’t cause harm to the body. 

 7. ‘Asic ‘transmitter: The ASIC (Application Specific Integrated Circuit) Transmitter is arranged 
behind the Batteries as shown. Two Transmitting Electrodes are connected to the outlines of the 
ASIC Transmitter. These electrodes are electrically isolated from each other. 

 8. Antennae: As shown, the Antennae are arranged at the end of the capsule. It is enclosed in a 
dome shaped chamber.  

 

Working Procedure:  The Pill Camera works as similar as the conventional device, 
Endoscope. It can be described as follows: 

1) Capsule is swallowed by the patient just like a conventional vitamin pill. 

2)It is propelled directly inwards to the digestive system through external thrust and easily gets into 
motional state due to its dome shape advantage. 

3) A wireless recorder, which is nothing but the CMOS Image sensing device & worn on a belt 
receives the images of organ and those images are transmitted to the reciever at external through 
ASIC trasmitter and thoe images are observed by the consultant docctor. 

4)During this procedure, the image transmitting is always done by A/D-D/A converters i.e. Analog to 
Digital and Digital to Analog conveters. The image is captured in Analog input signal form and stored 
them as Digital information and and finally gives the output in Analog form. A computational work 
done thus processes the data and provides continous still images. 

                                                                             

                              Images obtained by  PILL CAMERA 

Uses:   

1) Crohn’s desease;  2) Malabsorption disorders 3) Tumors of small intestine & Vascular disorder 

4) Ulcerative Colitis 5) Medication related to small bowel injury.  

Advantages: 

 Painless, no side affects or complications. 

   Miniature size, so can move easily through the digestive system.  

   Accurate, precise and effective.  
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   Images taken are of very high quality which are sent almost instantaneously to the data 
recorder for storage. 

   Made of bio-compatible material, doesn’t cause any harm to the body. 

Disadvantages & Overcomes: 

1. Patients with gastrointestinal structures or narrowing are not good candidates for this 
procedure due to the risk of obstruction. The first drawback is overcome using another product 
manufactured with the help of nanotechnology which is the rice- grain sized motor.  
2.  The Pill will get stucked if there is a partial obstruction in the small intestine. 
3.  Impossible to control Camera behavior. 
These two drawbacks can be overcome using bi-directional telemetry Camera. 
 

 

Conclusion: The Given Endoscopy capsule is a pioneering concept for Medical Technology of the 21st 
century. The endoscopy system is the first of its kind to be able to provide non-invasive imaging of the 
entire small intestine. It has revolutionized the field of diagnostic imaging to a great extent and has 
proved to be of great help to physicians all over the world. 
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QUANTUM COMPUTER 
SHASWATA ROY,  3RD YEAR , EE 2017/016, Dept. of Electrical Engineering 

 For most of our history human technology consisted of brain, fire and sharp sticks. While fire and sharps 
sticks became power plants and nuclear weapons. The biggest upgrade has happened to our brain. Since 
1960’s, the power of our brain machines kept growing exponentially allowing computer to get smaller 
and more power full at the same time. 

But this process is about to meet its physical limit. Computer parts are approaching the size of an atom. 
To understand why this is a problem we have to clear some basics, 

A computer is made of a very simple component doing very simple thing. Representing data, the mean 
of processing and control mechanism. Computer chips contain module which contain logic gate, which 
contain transistor. 

A transistor is the simplest form of data processers in computers, basically a switch that can either block 
or open the way for the information coming through. This information is made of bits which can set up 
to either 0 or 1. Combination of several bits is used to represent more complex information. Transistors 
are combined to form a logic gate which does simple stuff. For example and AND Gate sends an output 
of 1, if all its inputs are 1 and output 0 otherwise. Combination of logic gates finally form a meaningful 
module say for adding two numbers. Once you can add, you can also multiply and once you multiply you 
can doo basically anything. You can imagine a computer as a group of 7 year olds answering really basic 
math question. A large enough bunch of them could compute anything from astrophysics to Zelda 

However with part getting tinier and tinier quantum physics are making thing tricky. In nutshell 
computer is just electrical switch. Switch is passage that can block electrons from moving in one 
direction. Today a typical scale of transistor is 14 nanometer which is about 8 time less than HIV Virus 
diameter and 500 times smaller than red blood cell. As transistors are shrinking to the size of only few 
atoms, electron may just transfer themselves to other side of blocked passage via process called 
quantum tunneling.  

                                              

  In the quantum realm, physics works quite differently from the predictable way we are used to and 
traditional computers just stop making scene. We are reaching a real physical barrier for our technology 
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progress. Engineers and scientists are trying to use these unusual quantum properties to their 
advantage, by building quantum computers. In normal computer bits are the smallest unit of 
information, quantum computer uses quibits which can also be set to one of two values. A quibit can 
any two level quantum systems such as spin and a magnetic field or like a single photon. 0 and 1 are this 
system’s possible state like a photon’s horizontal and vertical polarization. In the quantum world quibit 
does not have to be just one of those, it can be in both states at once. This is called superposition.  as 
soon as you test its value say sending a photon through filter, it has to decide to be either vertically or 
horizontally polarized. So as long as it is unobserved the quibit in a superposition for probabilities from 0 
to 1 and you can’t predict which it will be the instant you measure it, collapse into one of the definite 
state. Superposition is game changer. Four classical bits can be one of two to the power four different 
configurations at time. Those 16 possible configurations, out of which you can use just one. Four quibits 
in superposition, however can all of these 16 combinations at once. This number grows exponentially 
with each extra quibits. Twenty of them can store a million values in parallel. 

                                           

A really weird and unintuitive property quibits can have is entanglement, a close connection that makes 
each of these quibits react to change in other state instantaneously, no matter how far they are apart. 
This means when measuring just one entangle quibit you can directly deduce the properties of its 
partner without having a look. A normal logic gate gets simple set of inputs and produces one output. A 
quantum gate manipulates an input of superposition, rotates probabilities and produces another 
superposition as its output. A quantum computer sets up some quibits, applies quantum gates to  

 

entangle them and manipulate probabilities. Then finally measure the outcomes, collapsing 
superposition in actual 0s and 1s.what this mean is that you get entire lot of calculations that are 
possible with your setup all done at the same time. Ultimately you can only measure one of the results 
and it will be the probably the one you want. So you may have to double check and try again. But 
cleverly exploiting superposition and entanglement this can be exponentially more efficient than would 
ever be possible in normal computer. Quantum computers can be used in data base searching. To fine 
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something from data base a normal computer have to test every single one of its entries.  Quantum 
algorithm need only square root of that time which is for a large database is huge different. The most 
famous use of quantum computers is running it security.  Right now your browsing email of banking 
data is secured by encryption system in which you gave everyone a public key to encode message only 
you can decode. The problem is public key can actually be used in to calculate your secrete private key. 
Luckily doing the necessary math on any normal computer would directly takes years of trial and error 
but quantum computer with exponential speed up  could do it in a breeze. 

 

 

 

IOT IN CYBER SECURITY 

Sandipan Mukherjee,  Roll No:  EE2017/025,  3RD YEAR, Dept. of Electrical Engineering 

 

INTRODUCTION: We are currently living in the post-PC era where smart phones and other wireless 
handheld devices are changing our environment, making it more interactive, adaptive and informative. 
Termed as Internet of Things (IoT) evolving into Internet of Everything, the new ecosystem combines 
wireless sensor networks, cloud computing, analytical data, interactive technologies, as well as smart 
devices, to provision solutions in which the objects are embedded with network connectivity and an 
identifier to enhance object-to-object interactions. IoT innovation is advancing and provides diverse 
smart solutions or applications. From e-transport to e-health; smart living to e-manufacturing and many 
other e-solutions. In this environment, the rising trend of cyber attacks on systems infrastructure 
coupled with the system inherent vulnerabilities presents a source of concern not only to the vendors, 
but also to the consumer. According to predictions, there will be around 30 billion connected devices in 
the year 2020. This means that some or all of your home appliances, like TVs, AC units, refrigerators, 
etc., might have the capability to be controlled remotely. Though IoT applications offer a host of 
advantages that will surely cause a disruption in technology as we know it, it comes with a fresh set of 
challenges, which needs to be addressed in order to make it work effectively. 

WHAT IS CYBER SECURITY? 

Privacy is a serious concern not just in the IoT, but in all the applications, devices or systems where we 
share information. Even when users take precautions to secure their information, there are conditions 
that are beyond their control. Hackers can now craft attacks with unprecedented sophistication and 
correlate information not just from public networks, but also from different private sources, such as 
cars, smart phones, home automation systems and even refrigerators. While there have been 
numerous high-profile IoT-related cyber attacks over the last several years;, the Dyn attack 
demonstrates the importance of IoT cybersecurity. Currently, more things are connected to the 
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Internet than people, according to an infographic from Cisco. It goes on to say that 25 billion devices are 
expected to be connected by 2015 and 50 billion are slated to connect by 2020. In this quickly evolving 
world, all the things that connect to the Internet are exponentially expanding the attack surface for 
hackers and enemies. A recent study showed that 70 percent of IoT devices contain serious 
vulnerabilities. There is undeniable evidence that our dependence on interconnected technology is 
defeating our ability to secure it. 
 
 

 
 

WHY CYBER SECURITY IS NEEDED FOR IOT? 

When we talk about interconnection, we usually think in terms of computers, tablets and smartphones. 
IoT describes a world where just about anything can be connected and communicate in a “smart mode” 
by combining simple data to produce usable intelligence. With the IoT, the physical world is becoming 
one big information system with an ultimate goal of improving quality of life and empowering new 
business models. 

However, this also means that more personal information and business data will exist in the cloud and 
be passed back and forth through thousands of devices that may have exploitable vulnerabilities. One 
weak link in the security chain could provide hackers with nearly limitless doorways that could 
potentially be unlocked and lead them to data. 

The industry needs to learn from its mistakes as it innovates and builds devices to function 
interconnectedly with the Internet. Many of the best security practices can be leveraged, such as 
hardening the systems, using secure protocols for communication or installing the latest updates, fixes 
and patches. Innovators need to consider that future security will be managed automatically by the 
system instead of users, and designing secure technology will require a new approach and mindset. 

IoT SECURITY CHALLENGES: 
All IoT-enabled devices contain sensors that transmit and receive data; these are actuators that 
physically control the device. IoT OS-based firmware typically contains a small OS-based installation of 
the IoT applications and WiFi communication, which enables the data to be sent and received via the 
internet router to the internet. 
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The above components are all vulnerable to attacks on the system. They form the attack surface, which 
means that the hacker can choose one of the above components to introduce malware and to 
compromise the system. Below are the types of attacks that can be launched on the system: 

Scan and takeover: If the authentication and authorization of the IoT application are weak, with poor 
password protection and poor encryptions due to limited hardware resources to run complex 
algorithms, the hacker can enter the system, control, and take over the system. 

Distributed DOS (denial of service): If the request traffic sent to the IoT application is so huge that the 
system cannot handle it, the target host goes down and is not responsive or functional. If the device is 
connected to the internet, it is comparatively easier for the attack to happen from multiple sources, and 
the hacker can easily bring the system down. 
Spam attack: If the grandma IP is connected to the net, IP addresses can easily send malware attacks to 
the IoT application if there is no security. 
Message interception using spyware: As many IoT applications have low resources, it might not be 
possible to enable encrypted communication over the network layer using TLS or other security 
mechanisms. This compromises the system, as spyware can read the data sent and manipulate it as per 
its requirement. 
Injection attacks: All web applications, including IoT, are susceptible to this form of attack, which adds 
an additional request to the existing one, causing the system to become compromised. SQL and XML are 
a few forms of injection attacks. 
Vulnerable 3pp libraries: Some 3pps that have been hacked into before show that if it enters the 
application via system updates, it can completely compromise and take over the system. Only secure 
3pps must be used and continuous monitoring of the updates must happen. 
Though very serious, the above attacks can be prevented by following standard operating steps and 
procedures to ensure that the vulnerabilities in the IOT application are identified and minimized, and 
constant monitoring of the system can be done in order to ensure that it’s working as expected as 
several systems that are compromised, continue to remain so, as the user and the system administrator 
are unaware that the system has been hacked. 
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Notable IoT security breaches and IoT hacks: 
 
Security experts have long warned of the potential risk of large numbers of unsecured devices 
connected to the internet since the IoT concept first originated in the late 1990s. A number of attacks 
subsequently have made headlines, from refrigerators and TVs being used to send spam to hackers 
infiltrating baby monitors and talking to children. It is important to note that many of the IoT hacks don't 
target the devices themselves, but rather use IoT devices as an entry point into the larger network. 
       In 2010, for example, researchers revealed that the Stuxnet virus was used to physically damage 
Iranian centrifuges, with attacks starting in 2006 but the primary attack occurring in 2009. Often 
considered one of the earliest examples of an IoT attack, Stuxnet targets supervisory control and data 
acquisition (SCADA) systems in industrial control systems (ICS), using malware to infect instructions sent 
by programmable logic controllers (PLCs). Attacks on industrial networks have only continued, with 
malware such as Crash Override/Industroyer, Triton and VPN Filter targeting vulnerable OT and 
industrial IoT systems.  
      In December 2013, a researcher at enterprise security firm Proof point Inc. discovered the first IoT 
botnet. According to the researcher, more than 25% of the botnet was made up of devices other than 
computers, including smart TVs, baby monitors and household appliances. 
     In 2015, security researchers Charlie Miller and Chris Valasek executed a wireless hack on a Jeep, 
changing the radio station on the car's media centre, turning its windshield wipers and air conditioner 
on, and stopping the accelerator from working. They said they could also kill the engine, engage the 
brakes and disable the brakes altogether. Miller and Valasek were able to infiltrate the car's network 
through Chrysler's in-vehicle connectivity system, Uconnect. Mirai, one of the largest IoT botnets to 
date, first attacked journalist Brian Krebs' website and French web host OVH in September 2016; the 
attacks clocked in at 630 gigabits per second (Gbps) and 1.1 terabits per second (Tbps), respectively. The 
following month, domain name system (DNS) service provider Dyn's network was targeted, making a 
number of websites, including Amazon, Netflix, Twitter and The New York Times, unavailable for hours. 
The attacks infiltrated the network through consumer IoT devices, including IP cameras and routers. 
      In a January 2017 notice, the Food and Drug Administration (FDA) warned the embedded systems in 
radio frequency-enabled St. Jude Medical implantable cardiac devices, including pacemakers, 
defibrillators and resynchronization devices, could be vulnerable to security intrusions and attacks. 

What industries are most vulnerable to IoT security threats? 
 
IoT security hacks can happen in any industry, from smart home to a manufacturing plant to a 
connected car. The severity of impact depends greatly on the individual system, the data collected 
and/or the information it contains. 
An attack disabling the brakes of a connected car, for example, or on a connected health device, such as 
an insulin pump hacked to administer too much medication to a patient, can be life-threatening. 
Likewise, an attack on a refrigeration system housing medicine that is monitored by an IoT system can 
ruin the viability of a medicine if temperatures fluctuate. Similarly, an attack on critical infrastructure -- 
an oil well, energy grid or water supply -- can be disastrous. 
Other attacks, however, cannot be underestimated. For example, an attack against smart door locks 
could potentially allow a burglar to enter a smart home 
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In this age of IoT, the above attacks can easily cripple the system and even the entire IoT network if 
steps are not taken to protect and maintain the system. IoT applications and devices are often deployed 
in complex, uncontrolled and hostile areas and must, therefore, make provisions to tackle the below 
security challenges: 
 
1. Managing updates to the device and to the installed IoT application: Regularly updating IoT 
applications with security patches must be enabled so that the system protection is up to date. The data 
of the system must be protected across all areas of confidentiality, availability, and integrity. This must 
be ensured across all surfaces, i.e., device, network, application and sensor tier. If the device is 
connected to the cloud, then the communication must be secured. 
2. Secure communication: Chatter between devices must be secured via TLS or other protocols to 
ensure that the systems are not compromised. 
3. Monitor and detect: Run constant scans and ensure audit logs are written and monitored for attack 
entries. Other preventive mechanisms must also be in place to avoid attacks. 
4. Authentication and authorization: Password protection is a must for IoT applications, and they must 
be strong to avoid compromising the system by a brute force attack. 
5. Secure devices: Firewalls, hardening, lightweight encryption, and disabling device backdoor channels 
are all ways to protect the IoT system from damage. 
6. Data integrity: Data protection is a must for secure systems, and care must be taken for the same in 
the IoT domain as well. All sensitive data must be encrypted during transmission and storage. 
7. Secure control applications: Applications accessing IoT applications must be fully secure in order to 
prevent the client IoT system from being compromised. 
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Aircraft Anti-Icing Heaters Made From Expanded 
Graphite. 

Souro Biswas, 2nd year, EE2018/042, Dept. of Electrical Engineering 

Improved electrical resistance heaters for preventing the accum- ulation of ice on aircraft surfaces are 
undergoing development. The primary intended market for these heaters is that of small single- and 
twin-engine airplanes and helicopters, most of which have not been equipped with anti-icing heaters 
because the weights and costs of such heaters have made them impractical. The improved heaters are 
expected to add very little to the weights of aircraft and, when mass-produced, to cost about half as 
much as do anti-icing systems of prior design. The aircraft could be equipped with high-output 
alternators to supply the additional electric power needed for the heaters. 

In the previously developed electrical anti-icing heaters used on larger aircraft, the resistance heating 
elements are metallic. Power densities are zoned by use of multiple elements and multiple electrical 
terminations. A concomitant of multiple heating zones is cold spots and the consequent need for 
complex control mechanisms: most such systems include multiple timers. In the previously developed 
electrical anti-icing heaters used on larger aircraft, the resistance heating elements are metallic. Power 
densities are zoned by use of multiple elements and multiple electrical terminations. A concomitant of 
multiple heating zones is cold spots and the consequent need for complex control mechanisms: most 
such systems include multiple timers. 

In the present developmental systems, the heating elements are made of expanded- graphite foil, which 
is flexible, has an electrical resistivity between 6 × 10–4 and 10 × 10–4 Ω-cm, has a thermal conductivity 
approaching that of brass, and is available in a variety of thicknesses. Typically, the foil in a heater of this 
type is laminated between (1) an insulating rubber or plastic sheet in contact with an aircraft surface 
and (2) an outer thermally conductive and protective layer of polyurethane or polyamide with a 
thickness between 0.001 in. (≈0.03 mm) and 0.010 in. (≈0.25 mm). The heater laminate can be formed 
as a monolithic tape (see Figure 1) that can readily be bonded to an aircraft surface area where 
protection against icing is needed. 

The heater laminate/tape for a given area need have no more than two electrical contacts, and there is 
no need for complex controllers for zoning: instead, the spatial variations of power density needed for 
most effective shedding of ice can be obtained through spatial variations of sheet electrical resistance 
effected by use of different thicknesses and/or different densities of expanded graphite foil. For 
example, one preferred design calls for a heater laid out along the leading-edge area of a wing (see 
Figure 2). The heater would contain a single foil heating element comprising (1) a central parting strip of 
greater thickness along the stagnation line wherein the power density would be high enough to keep 
the temperature above freezing and (2) shedding zones on both sides (downstream) of the parting strip 
where the thickness of the graphite foil and power density would be lower by an amount that would 
make the power density at least 3 to 5 times lower than in the parting strip. 
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DESIGN, ANALYSIS AND MANUFARTURING OF NEW 
TECHNOLOGY SOLAR CAR 

Kalyan Pramanik, 2nd year, Roll No.: 2019 EE/L04 

  Abstract  -  The  main aim of  the  solar  car  is  to  create  a  ecofriendly  vehicle  with  the  help  of  
solar  energy.  Initially  solar panels  are  used as a source of power to charge the batteries in addition  to  
that  SELF  POWER  GENERATION  SYSTEM  and THERMO-ELECTRICAL  POWER  GENERATION  SYSTEM  
are also  used  as  an  alternate  sources  to  charge  the  batteries. 

1. INTRODUCTION 
              These systems help to run the vehicle during the absence of solar power. The vehicle is given 
Aero dynamic design which increases  the  efficiency  of  the  vehicle  to  a  certain  extent. This system 
allows to  create  more  surface  area  for  charging  when  the  panels slides  outwards  and  when  the  
panels  slides  inwards  it  gets placed  in  an  Aero  dynamic  position  hence  increasing  the efficiency  of  
the  vehicle. A  reliable  innovative  frame  structure  is  used  which can  with  stand  any  speed,  
temperature  and  weight  and doesn’t fail the circumstances. 

1.1 IMPORTANCE of SOLAR ENERGY 

Solar  energy  is  an  important  part  of  life  and  has  been  since the  beginning  of  time.  
Increasingly,  man  is  learning  how  to harness  this  important  resource  and  use  it  to  replace 
traditional  energy sources. 

1.2 Solar  Energy Is  Versatile 

 Solar  energy  cells  can  be  used  to  produce  the power  for  a calculator  or  a watch.  They  can  also  
be  used  to  produce enough  power  to  run  an  entire  city  with  that  kind  of versatility,  it  is  a  great  
energy  source.  Some of the ways solar energy is being used today. 

2.  Need  for  Solar  Cars 
               A  solar  vehicle  is  an  electric  vehicle  powered  completely or significantly  by  direct  solar 
energy. Usually, photovoltaic (PV) cells contained in solar panels convert the suns energy directly into 
electric energy.  The  term  “solar  vehicle” usually  implies  that  solar  energy  is  used  to  power  all  or 
part  of  a  vehicle’s  propulsion.  Solar  power  may  be  also used  to  provide  power  for  
communications  or  controls  or other  auxiliary  functions.  Solar  cars Solar  cars  depend  on  PV  cells  
to  convert  sunlight  into electricity  to  drive  electric  motors.  Unlike solar thermal energy which 
converts solar energy to heat, PV cells directly convert sunlight into electricity. Solar  cars  combine  
technology  typically  used  in  the aerospace,  bicycle,  alternative energy  and  automotive industries. 
The Solar Electric Vehicle  system  was  designed  and  engineered  as  an  easy  to install  (2  to  3  hours)  
integrated  accessory  system  with  a custom  molded  low  profile  solar  module,  supplemental battery  
pack  and  a  proven  charge  controlling  system. As  an alternative,  a  battery-powered  electric  vehicle  
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may  use  a p-ISSN:  2395-0072 c)  Design  with  solar panel   Analysis  of chassis affront  impact  test 
solar  array  to  recharge;  the  array  may  be  connected  to  the general  electrical  distribution  grid. 
3. DESIGN 
 

 

 4. INNOVATION 

1)Self  Power  Generating  System   2)Electromechanical  Braking  System  3)  Innovative aero 
dynamics(Convertible)   4)Steering  Mechanism   5)Thermo  Electric  Power  Production  System    
 
 5. Advantages 

 Unlike regular cars, solar energy powered cars are able to utilize their full power at any speed. Solar 
powered cars do not require any expense for running. Solar cars are quite.  Solar cars require very low 
maintenance. A solar car produces no harmful emissions.   

 
6. CONCLUSION  
A.    The  vehicle  efficiency  is  high  as  the  weight of  the  vehicle is  very  less. 
 B  Solar  vehicle  can  be  available  at  low  running  and maintenance  cost and  it requires only  more 

initial  cost. 
 C.    High safety measures are considered while fabricating. 
 D. Solar vehicles are used to make pollution free environment. 
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                      Technical Magazine Committee  
 

CHIEF PATRON: Prof.(Dr.) Arup Kumar Bhaumik ,Principal, RCCIIT 

ADVISOR: Dr. Debasish Mondal , Associate Professor & HOD, EE ,RCCIIT 

FACULTY COORDINATOR: Dr. Debasish Mondal , Associate Professor & HOD, EE, RCCIIT 

 
 
 

SR.NO POSITION NAME 

1 Editor in Chief Ankita Das(3rd year, EE) 

2 English and Proof Editors Sandipan Mukherjee (3rd year, EE) 
Roni Boral(3rd year , EE) 

3 Final Type Set Editor Somthirtha Pal (3rd year, EE) 
Debanta Chatterjee (2nd year,EE) 

4 Class Representative, Final year, EE Surjay Boral (Final year, EE) 

5 Class Representative, 3rd year, EE Dishari Sengupta (3rd year,EE) 
Ankita Bannerjee (3rd year,EE) 

6 Class Representative,2nd year,EE Bhaswati Chakraborty (2nd year,EE) 
Ankit Saha (2nd year,EE) 

7 Class Representative,1st year, EE Poulomi Das(1st year,EE) Anish 
Chakraborty(1st year,EE) 

8 Judgment and Selection Team Dr. Ashoke Mondal Faculty ,EE  
Dr. Debasish Mondal Faculty , EE 
Mr. Subhasis Banerjee Faculty, EE 
Student Chief Editor, EE 
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EDUCANTS AT WORKS:   RONI BORAL (3RD YEAR, EE)   

                                                       SANDIPAN MUKHERJEE (3RD YEAR, EE) 
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COVER PAGE DESING:    ANKITA DAS (3RD YEAR, EE) 
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