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As you know, there have been quite a lot of activities going on, in our department lately and we’ve been hav-
ing a lot of good changes and improvements within our family. As the PR team, it’s our job to present to you 
and the world around us, about these activities. 

We are back again with the first official issue of iCERYX, wherein a glimpse of our department activities has 
been portrayed. It all came true only because of all your consistent support and contribution.

In this issue we have focussed on the theme ”Engineers - The Change makers”

iCERYX beckons young budding engineers to express their ideas. It provides you an opportunity to showcase 
extensive knowledge about our department.If your contribution is not in the pages, don’t give up. Do keep 
us always fledged with your articles be it technical or non-technical. This could your be first step to fame and 
glory!!! 

We would be obliged if you spare a few minutes to read our iCERYX because it is something we all have to be 
proud. And most important of all, don;t forget to send us your valuable feedback.

PR Team

Ben-Hur S. Christopher, Final year

Shuprajhaa T., Third year     

Anuroopa Devi S., Final year

Nazreen Banu A., Final year

Nishanth D., Third year

FROM THE EDITORIAL BOARD

FOREWORD

The department of Instrumentation and Control Engineering motivates the students to be more par-
ticipative in all the academic and co-curricular events. The students have gone in for many certification 
courses which are of valued importance. We also proudly state that we have been awarded the NI 
LabVIEW Academy Award. The students are put into the right path of many spoken tutorials like SciLab. 
The current third years are monitored by their seniors for their mini-projects and many growth oriented 
activities. The department encourages its students to enthrall in all activities that result in positive out-
comes and to actively use the opportunities made available to them. We wish the students would take 
iCERYX as a platform to showcase all their achievements from these endeavours. 

Dr.S.M.GiriRajkumar,

HOD/ICE
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Listing your personal milestones is 
like storing a pocketful of sunshine 
for a rainy day. So here I am,writing 
on one of brightest days,a small 
recollection of what has been a 
journey of 12 years now.
It all started probably earlier than 
this but definitely the real and true 
beginning was when I was a third 
grader, when my dad decided it 
was time enough to begin with my 
table tennis coaching. Young and 
naïve, 
I was, 
b a c k 
t h e n , 
grasp-
ing the 
racket, 
w h i c h 
I had 
s e e n 
m y 
d a d 
p l a y 
w i t h 
s i n c e 
w h e n 
I was 
a tod-
d l e r . 
Well realization struck and it 
wasn’t as easy as it seemed to 
be- you had to jog, skip, warm up, 
stretch, and do your yoga- all this 
before you even begin with the 
basics of holding the racket. And 
that was how it started- stumbling 
and trembling- the first service-be-
ginning my wondrous journey, 
though it wasn’t until two years 
later, in my fifth grade did I get my 
first actual recognition and victo-
ry- the little man in me jumped up 
and down with all the happiness 
on earth-but the two years prior 
had given me all the experience to 
know better than to take this all to 
my head- a large part of that I owe 
to my father-my coach and my 

mentor-himself an international 
TT player-bronze medalist in the 
Asian Games held in China,2005 
and coach of Trichirapalli Table 
Tennis Team for the past 20 years 
almost. With training sessions ev-
ery day for almost 3 hours a day,I 
wasn’t even the kid for summer 
vacations. Coached by eminent 
TT players and Arjuna awardees 
Venugopal Chandrasekhar Sir and 
Raman Sir in their coaching acad-

emies was pure bliss and where 
I had the opportunity to work on 
my strengths and correct my weak-
nesses. And here,this proved to be 
the turning point in my career as 
a player-winning two bronze med-
als in 11th and 12th grade adding 
them to my previous acquisitions 
of 37 golds, 17 silvers, 10 bronzes 
and 3 fourth places. This was the 
break I had been aspiring since 
long-something to take me more 
towards the goal of a successful 
player. Well the biggest blow to this 
dream came during the Anna Uni-
versity sports counseling where 
I was on a rank of 160 amongst 
3000 others. Well, it wasn’t as 
easy to accept –but then again my 

parents-they were at their best 
to support me through and there 
I was, as a fresher at the gates of 
our very own college-a strength-
ened, inspired me-making my way 
to the quarterfinals of the Nation-
al Games (south zone). And then 
again 4 consecutive zonal golds,2 
interzonal silvers where we had 
beat colleges with sports quota, 
bronze in TIES 2014 amongst 560 
other colleges in Kongunadu Engi-
neering College.Representing our 
very own college, I have 16 golds, 
6 silvers, 7 bronzes and 2 fourth 
places making Saranathan Engi-

neering 
Col lege 
rank II 
in TT 
amongst 
o t h e r 
colleges 
in the 
s t a t e . 
S u m -
ming it 
all up 
togeth-
er the 
mark is 
closer to 
a centu-
ry with 
98 pre-

cious certificates in hand till date.
All this would never have been 
possible without my parents, 
teachers, professors,Head of De-
partments, The Principal and last 
but not the least my friends who 
have been supportive throughout 
the years and will continue to be 
in the future.
“THERE MAYBE PEOPLE WHO 
HAVE MORE TALENT THAN 
YOU,BUT THERE’S NO EXCUSE FOR 
ANYONE TO WORK HARDER THAN 
YOU DO”

A CLOSE ENCOUNTER WITH 
TT-THIVAKARAN
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  Virtual instrumentation is the 
use of customizable software and 
modular measurement hardware 
to create user-defined measure-
ment systems, called virtual in-
struments.
                                                                                                                                                                                                 
INTRODUCTION:
  From testing cars in automotive 
companies to controlling produc-
tion and quality in manufacturing 
plants, the must need for engi-
neers and scientists is to have a 
flexible cost-effective solutions for 
test and measurement. Around 30 
years ago, to address these needs, 
a different way to solve the test 
and measurement problem was 
evolved, called “virtual instrumen-
tation”. Today, virtual instrumen-
tation has reached mainstream ac-
ceptance and is used in thousands 
of applications around the world 
in the industries such as automo-
tive, electronics, and oil and gas.
   The concept of virtual instru-
mentation is, an engineer can use 
software running on a computer 
combined with instrumentation 
hardware to define a custom, 
built-to-order test and measure-
ment solution. The vision of virtu-
al instrumentation revolutionized 
the way engineers and scientists 
work, delivering solutions with 
faster development time, lower 
costs, and greater flexibility.
 COMPONENT OF  VIRTUAL   IN-
STRUMENATION:
                                                                                                          
 
The heart of any virtual instrument 
is flexible software. Every virtual 
instrument is built on this flexible 
and powerful software. Innovative 
engineer or scientist will apply his 
domain expertise to customize the 

measurement and control applica-
tion as per the requirement. The 
result is a user-defined instrument 
specific to the application needs. 
With such software, engineers 
and scientists can interface with 
real-world signals; analyze data 
for meaningful information, and 
share results and applications. NI 
LabVIEW, the productive software 
component of the virtual Instru-
mentation architecture, is the 
graphical development platform 
for test, design and control appli-
cations.
 VIRTUAL INSTRUMENTATON FOR  
TEST:
 Test has been a long-proven field 
for virtual instrumentation. More 
than 25,000 companies (the ma-
jority being test and measure-
ment companies) 
use virtual instru-
mentation. Nation-
al Instruments, the 
pioneer in Virtual 
Instrumentation 
has come a long 
way in the Test and 
Measurement do-
main. Yet, the need 
for test has never 
been greater. As 
the pace of innova-
tion has increased, 
so too has the 
pressure to get new, differentiated 
products to market quickly.
Virtual instrumentation is an inno-
vative solution to these challeng-
es. It combines rapid development 
software and modular, flexible 
hardware to create user-defined 
test systems.
VIRTUAL  INSTUMENTATION  FOR   
DESIGN:
   The same design engineers that 
use a wide variety of software de-
sign tools must use hardware to 
test  prototypes. Commonly, there 

is no good inter-
face between 
the design phase 
and testing/val-
idation phase, 

which  means that, often the is-
sues discovered in the testing 
phase require a design-phase re-
iteration.

 

Added Benefits:
The benefits of time savings and 
reduced costs that virtual instru-
mentation brings to individual 
divisions of an organization will 
not go unnoticed by others in the 
organization. The improved pro-
ductivity of one group-for exam-
ple, R&D-will naturally lead other 
departments to realize the same 
benefits.

A bit of investigation reveals that 
the re-
use of 
code is 
anoth-
er ben-
efit of 
virtual 
instru-
m e n -
tation. 
E n g i -
n e e r s 
a n d 
t e c h -
nicians 

in testing and manufacturing can 
adapt much of the code devel-
oped by R&D departments. This 
capability improves productivity 
across the functional boundaries 
within an organization.

Virtual instruments are not only 
reusable from one department 
to another but are also scalable 
across hardware architectures. 
With virtual instrumentation, us-
ers can move applications seam-

VIRTUAL   INSTRUMENTATION - YOUR  KEY  
TO  OPEN  TEST     

A.SATHIS   EDWIN
THIRD   YEAR  ICE
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lessly between several bus archi-
tectures, such as PC Card, plug-in 
DA hardware, and VXI. This por-
tability offers the flexibility to 
take advantage of improved bus 
standards as they arise. With vir-
tual instrumentation, users need 
not jettison previous work-they 
can merely migrate to the bus of 
choice as the need or opportunity 
arises.
                                                    
A FUTURE  WITH VIRTUAL  IN-
STRUMENTATION:
                 
 

Virtual instrumentation, driven 
by its own inherent flexibility and 
cost-effectiveness, as well as by a 
rapid succession of technological 
advances in the computer indus-
try, is taking on applications in a 
wider range of industries.
Today, to meet the ever-increasing 
demand to innovate and deliver 
ideas and products faster, scien-
tists and engineers are turning to 
advanced electronics, processors, 
and software. Consider a modern 
cell phone. Most contain the latest 
features of the last generation, in-
cluding audio, a phone book, and 
text messaging capabilities. New 
versions include a camera, MP3 
player, and Bluetooth networking 
and Internet browsing.
  The increased functionality of ad-
vanced electronics is possible be-
cause devices have become more 
software  centric. However, this 
increase in functionality comes 
with a price. Upgraded function-
ality introduces the  possibility of 
unforeseen interaction or error. 
So, just as device-level software 
helps rapidly develop and extend  
functionality, design and test in-
strumentation also must adapt to 
verify the improvements.    
 Visual:
 Virtual instrumentation has been 
widely adopted in test and mea-

surement areas and is rapidly 
making headway in control and 
design areas.
   The only way to meet these de-
mands is to use test and control ar-
chitectures that are also software 
centric.  Because virtual instru-
mentation uses highly productive 
software like NI LabVIEW, modular 
I/O, and commercial  platforms, 
it is uniquely positioned to keep 
pace with the required new idea 
and product development rate. 
 Virtual instrumentation has thus 
been widely adopted in test and 
measurement areas and is rapidly 
making  headway in control and 
design areas. The benefits that 
have accelerated test develop-
ment are beginning to accelerate 
control and design. Engineers and 
scientists who are increasing de-
mands for virtual instrumentation 
in hopes of efficiently addressing 
worldwide demand are the driving 
force behind this acceleration.

                               CHANGE     IS   IN-
EVITABLE,PROCESS  IS  OPTIONAL                                                                      

ICE WINS 
“NI LABVIEW 
A C A D E M Y 
AWARD”
 The department of ICE is 
proud to announce that our col-
lege has been nominated and 
selected for the “NI LabVIEW 
Academy Award” by National In-
struments, an American enter-
prise pioneering in the field of Vir-
tual Instrumentation.
• This marks the second suc-
cessful event, after the success of 
CLAD examination, with regard to 
the MoU undertaken with NI in 
the past academic year.
• The LabVIEW Academy 
provides the students with a class-
room curriculum package that 
supports both credit and noncred-
it courses on LabVIEW – A Visual 
Programming language for Virtual 
Instrumentation.
• The LabVIEW Academy 
Award is presented to an educa-
tional institution that presents ex-
ceptional training to its students 
and good CLAD examination re-
sults.
• It is globally awarded to 
colleges and universities that meet 
their standards and criteria.
• We received the award 
from Mr.Alex Davern, COO, CFO 
and Executive Vice President of 
National Instruments, USA on 
18.09.2014, the NIDAY 2014 at 
NIMHANS Convention Centre, 
Banglore.
• The department congratu-
lates the students and faculty who 
made this sequence of victory 
possible within a short period of 
time.

Brain Teasers
1. There is a room with no doors, 
no windows, nothing and a man 
is hung from the ceiling and a 
puddle of water is on the floor. 
How did he die?

2. There are 3 Houses one is Red 
one is Blue Band one is White. If 
the red house is to the left of the 
house in the middle and the blue 
house is to the right to the house 
in the middle. Where is the white 
house?
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• Nishanth. D of third year ICE 
and Thivagar of final year ICE 
won the gold medal in Table 
tennis zonal level tournament 
conducted by the Anna Uni-
versity, Chennai.

• Vasantha P.N. bagged the title 
Ms. TYSON-2014, Runner-up 
and came first in the Extempo-
re competition.

• Shuprajhaa . T of third year 
ICE, won the first prize Paper 
Presentation in ELECTNO-
VA’14, national level technical 
symposium conducted by An-
nai Maathammal Sheela Engi-
neering College, Namakkal.

• Shuprajhaa. T and Nivethidha. 
R of third year ICE, bagged the 
first prize in Tech buzz and Cir-
cuzzar in ELECTNOVA’14.

• Shuprajhaa. T of third year, ICE 
stood second in the Spell Bee 
contest held in ELECTAMPZ’14, 
national level technical sym-
posium conducted by Kurinji 
college of Engineering, Mana-
parrai.

• Naachammai  and  Jerin Sum-
itha. S of third year ICE, pre-
sented paper in TECHFEST 
2014, technical symposium 
conducted by Jeppiar engi-
neering college, Chennai.

• Suba Sree. S, Kanchana, Brin-
da, Ranjani. R of third year 
ICE, presented a paper in ALI-
TUS’14, Technical symposium 
conducted by Dhanalakshmi 
College of Engineering, Chen-
nai

• M. Shehenaz Fathima and I.S. 
Nivethitha of FInal year ICE 
participated in a national level 
technical symposuim “Tech-
Fest 2014“ at Jeppiar College 
of Engineering, Chennai on 
21st August, 2014.

• G. Savithri and G. Karpagam 

of  Final year ICE won first 
place in paper presentation in 
ELINCON ‘14 at RVS College of 
Engineering and Technology, 
Dindigal.

•  S.Priyadharshini and V. Selvi 
Sowmya of  Final year ICE won 
first place in technical quiz in 
ELINCON ‘14 at RVS College of 
Engineering and Technology, 
Dindigal.

• G. Savithri and G. Karpagam 
of  Final year ICE won second 
place in technical quiz in ELIN-
CON ‘14 at RVS College of En-
gineering and Technology, Din-
digal.

• S.Priyadharshini and V. Selvi 
Sowmya of  Final year ICE won 
second place in paper presen-
tation in ELINCON ‘14 at RVS 
College of Engineering and 
Technology, Dindigal.

• Vasantha P.N. and Anusha S. 
attended TYSON-2014 con-
ducted by Rotary Club, Trichy 
at Vasavi Vidhyala Matricula-
tion Higher Secondary School, 
Trichy on 13.09.2014. 

STUDENTS ACHIEVEMENTS
CO-CURRICULAR

Ram Kumar E.L., Final year  ICE 
participated in the zone 13 sports 
meet conducted at anna university 
trichy campus on 19th September 
, 2014. He lead our college’s chess 
team comprising of 6 members, 
out of which 4 were main players 
and 2 were substitutes. They as 
a team won the event’s title and 
also bagged the gold medal there-
by opening the medal account of  
our college sports team.

LIVE FROM
 THE SPORTS FIELD

Karthik K. of Final Year ICE was a 
part of the college football team 
that went up-to the Semi Finals in 
the Anna University Sports Meet 
held at JJ College of Engineering, 
Trichy. He played Defence.
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P L A C E M E N T 
UPDATES
• A detailed proposal for T&P 

with 201 companies was given 
to principal and HOD/T&P on 
8th, July. Here, the students 
(especially Ben-Hur S.Chris-
topher ,Final year ICE) made 
a good effort .It was submit-
ted to the Principal on 9th 
july,2014.

• Final year &third Year students 
attended the T & P Training 
for three days(21.07.2014-
23.07.2014).Based on the 
feedback from the various 
heads, staff and students the 
training was cancelled and 
postponed. 

LAB 
ACTIVITIES
• Matlab classes for IIIrd year/

ICE students were handled by 
their seniors on 5th, July,2013.

• Three candidates of final year 
students 2014 batch were 
shortlisted by YOKOGAWA.the 
details follows:
1. J.Haripriya
2. K.Akiladeshwari.
3. S.Uma Maheswari

• Mock interview was conduct-
ed for YOKOGAWA selected 
candidates was held on 31th 
,July. The interview scheduled 
on 2/8/14 was postponed 
without any additional date in-
dication.

Y O K O G A W A 
INVITES 
ICE STUDENTS 
FOR 
RECRUITMENT

GENERAL 
NEWS
• Mr. Gopalakrishnan/ICE, has 

nominated as a team mem-
ber for E-YANTRA program on 
24th, June.

• Uttam industries have had a 
visit on 27th, June From which, 
the possibility for MOU and 
their interactions were  made 
with Principal

• ICE department dream, roles 
and responsibilities had mailed 
to principal/ /Director/ Dean 
(R&D)/ Secretary on 10th, July.

• Saturday class report had sub-
mitted with name list along in 
the company of file on 16th, 
July to the Principal.

• Slow learners and toppers 
classes for IIIrd & IV year was 
conducted and  the corre-
sponding report

•         was submitted  to Princi-
pal/ Secretary..

• In college magazine, regard-
ing details of our department 
was verified on 30th, July and 
mailed the changes to Mohan-
kumar/CSE.

• S.Vasantha final year /ICE Stu-
dent had submitted her intern-
ship proof and feedback on 
30th, July to the Principal re-
garding the same she met the 
secretary on 31th, July, he was 
conveyed his congratulates to 
her and gave two books to her 
as a compliment.

ASSOCIATION 
ACTIVITIES

• Dr.Dharmalingam, GM/In-
strumentation Engineer/BHEL 
shared his valuable experience 
with the final year and third 
year students on the topic, 
“Role of Instrumentation in 
Power Plant” on   14th, July.

• The document regarding the 
guest lecture was signed by 
the principal on 11th, July. 

• The guest lecture information 
was advertised in THE HINDU 
news paper at engagement 
column on 14th, July.
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• The department of ICE or-
ganized a guest lecture on Study-
ing Abroad on 8th August, 2014.
• Mr.Atal Anil Kumar, a 
Masters in Science student from 
France, interacted with the final 
year students of ICE.
• He is an Engineering grad-
uate with a profound research in 
robotics and control systems.
• He has also worked in lead-
ing companies such as TVS and 
Steel Authority of India Ltd.
• He is currently pursuing his 
MS in the field of advanced robot-
ics in Ecole central de nantes(ECN) 
University  in France unde Eras-
mus mundus.
• The whole session was of a 
questions and answers format and 
the students were enlightened 
with the various possibilities of 
studying abroad.
• The value of a Masters de-
gree from abroad, method of se-
lecting an appropriate university 
and the step-by-step guide of ap-
plying to a foreign university were 
few of the key points that Mr. Atal 
Anil Kumar shared with the stu-
dents.
• The HOD also encouraged 
the students to consider and work 
hard for a MS abroad.

VISITORS TO THE DEPARTMENT 
THE PROSPECTS OF STUDY-
ING ABROAD

STRESS MANAGEMENT 
SESSION
 
The second and third year stu-
dents of the Instrumentation and 
Control Engineering department 
of Saranathan College of Engi-
neering, Trichy were given a guest 
lecture on 3rd September 2014 
from 9.00 a.m to 11.00 a.m. Dr. 
A. Subramaniyan M.B.B.S., D.C.H., 
F.C.C.P., Senior Medical Adminis-
trator & Medical Superintendent, 
Kauvery Hospitals, Trichy was the 
guest of honour who gave his lec-
ture on the topic “Stress manage-
ment for the adolescence”.
 The chief guest in his lec-
ture made the students under-
stand what is meant by stress and 
tension. He listed out the causes 
for stress. He also put to light the 
ill effects of stress. He narrated 
short stories and anecdotes and 
made the lecture a lively and stu-
dent friendly one.
 The students were made 
clear about the do’s and don’ts to 
manage stress and tension in their 
life. He made them realize how 
ego would bring one down from 
the ladder of success. He insist-
ed that excuses are the stepping 
stones to failure.
 Overall, the lecture was 
very useful to help the students to 
manage their stress and tension. It 
was very interesting and interac-
tive.
 Ms. M. Jeyashree Devi 
of third year ICE welcomed the 
gathering and Ms. Rachael of sec-
ond year ICE proposed the vote 
of thanks. Ms. M. Vaitheeshwari 
of third year ICE introduced the 
guest of honour. Ms. T. Shuprajhaa 
of third year ICE was the master of 
ceremony. Dr. S. M. Giri Rajkumar, 
Head of the department and the 
staff of ICE department were also 
present.

• Mr.Ramachandran had joined 
as Assistant Professor in the 
department of ICE from 20th 
June 2014.

• Ms.T.Devashena had joined as 
Assistant Professor in the de-
partment of ICE from 02nd Au-
gust 2014.

• Dr.S.M.Girirajkumar HOD/ICE 
went  for a guest lecturer to 
SACET, Trichy on 30th, July.

• Mrs.Anju and Mr.Ramach-
andran participated in Facul-
ty Development Program on 
28th, June, which was con-
ducted by English department. 
In this program, HOD/ICE de-
livered his lecture on the topic 
of, “Motivational Strategies “in 
FDP.

FACULTY 
UPDATES
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HONOURING THE TOPPERS
THE FOLLOWING ARE THE TOPPERS IN THE INTERNAL ASSESSMENT TEST - 1. 

THE DEPARTMENT APPRECIATES AND ENCOURAGES THE STUDENTS TO  SCORE GOOD MARKS IN THE 
INTERNAL ASSESSMENT TESTS.

FINAL YEAR

THIRD YEAR

SECOND YEAR

RANK 2: MOHAMED HUSSAIN. K RANK 3: MADHUBALA. VRANK 1: THAMEMUL ANSARI A.

RANK 1: SWETHA.K

RANK 1: NACHAMMAI. RM RANK 2: VIJAYA SHANTHI. K

RANK 2: RUBAMATHY. J

RANK 3: BRINDAA.R

RANK 3: PREETHI. R

Overall Pass: 86%

Overall Pass: 70%

Overall Pass: 85%
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JOURNAL PUBLICATIONS

1. M.Shehenaz Fathima, D.Vaishnavi, EL.Ramkumar,N.NithyaRani, H.Kala, Comparison of PID Controller for 
tuning techniques for temprature process, International journal of innovative research in electrical, electr-
nics, instrumentatin and Control Engineering, vol 2 issue 8

2. Karthik Krishnan and G Karpagam, comparison of pid controller tuning techniques for a foptd system,in-
ternational journal of current engineering and technology

3. Ramkumar.EL, Comparision of pid controller tunning for temperature process,ijireeice, vol 2,issue 8

4. M.GAYATHRI,V.MADHUBALA,H.KALA,NITHYARANI,ABIRAMI.,performance scrutiny of flow process using 
diverse controllers. ,IJEERT.,volume 2 issue 4

5. Ganesan A, Nhizanth R, Ganesh kumar, Nithya rani N, kala H,Comparison of PID controller tuning tech-
niques for a FOPDT(first order plus delay) system,International journal of emerging engineering research and 
technology (IJEERT)

6. G.Hemavathy, M.Nalini, S.Anusha,comparison of PID controller tuning method for flow process,Interna-
tional Journal for Scientific Research ans Development, vol2, issue 6

7. S.Allwin, S.Biksha natesan, N.Nithya rani,Proposal of conservative controller and model identification of 
temperature process,International journal for scientific research and development,vol.2
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RESULT ANALYSIS
CURRENT SECOND YEAR

CURRENT THIRD YEAR



10

PASSED-OUT FINAL YEAR

CURRENT FINAL YEAR
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OLED is an emerging display tech-
nology that enables beautiful and 
efficient displays and lighting pan-
els. Thin OLEDs are already being 
used in many mobile devices and 
TVs, and the next generation of 
these panels will be flexible and 
bendable.
 
Different kinds of flexibility
When we talk about flexible 
OLEDs, it’s important to under-
stand what that means exactly. A 
flexible OLED is based on a flexi-
ble substrate which can be either 
plastic, metal or flexible glass. The 
plastic and metal panels will be 
light, thin and very durable - in fact 
they will be virtually shatter-proof.
 
It is estimated that the first range 
of devices to use a flexible display 
won’t be flexible at all. While the 
manufacturer may bend the dis-
play or curve it around a non-flat 
surface, the final user will not be 
able to actually bend the device. 
Still it will have several advantag-
es: these displays will be lighter, 
thinner and much more durable 
compared to glass based displays.
Second generation flexible OLED 
devices may indeed be flexible to 
the final user. Finally, when the 
technology is ready, we may see 
OLED panels that you can fold, 
bend or stretch. This may create 
all sorts of exciting designs that 
will enable large displays to be 
placed in a mobile device and only 
be opened when required.
Flexible OLED products
After years of research, in Octo-
ber 2013, Samsung announced 
the world’s first product to use a 
flexible OLED display - the Galaxy 
Round curved smartphone. This is 
an Android 4.3 smartphone similar 
to the Galaxy Note 3, with the ma-

jor feature being the 5.7” Full-
HD curved (400 mm curvature 
radius) flexible display (sam-

sung simply refers to it as a flexible 
Super AMOLED, strangely they are 
not using the YOUM brand).
  
The company are probably wait-
ing to see how consumers react 
to those new panels before they 
commit to increase capacity.
 
Curved OLED TVs
Both Samsung and LG are now of-
fering curved OLED TVs. These 55” 
panels are slightly curved and this 
offers a better viewing experience 
for someone who sits right in front 

of the TV as all the pixels are at the 
same distance from his eyes. Most 
people however, actually prefer a 
flat panel. In any case, as far as the 
OLED panel is concerned this isn’t 
really a flexible OLED, it is a curved 
glass-based OLED panel.

OLED TV production capacity is 
extremely low and prices are very 
high. Samsung’s KN55S9C for ex-
ample costs $8,997 while LG’s 
55EA9800 is even more expensive 
at $9,999. Both panels are 55” in 
size and offer Full-HD resolution. 
Reviews of those TVs have been 
spectacular, with all reviewers say-
ing that OLED TVs offer the best 
picture quality ever.
 

Flexible OLED challenges
Fabricating a flexible OLED display 
is very challenging. The two major 
challenges are the backplane and 
the encapsulation. According to 
reports, Samsung is still using LTPS 
for their plastic based panels, and 
the production process for LTPS is 
too hot for the plastic substrate (it 
will melt). Samsung currently de-
posits the LTPS transistors on glass 
and the glass is later delaminated. 
LG Display is using an Oxide-TFT 
which should be easier to produce 
on a flexible substrate.
Samsung’s current encapsulation 
technology is Vitex’s multi-layer 
technology which is very slow (the 

panel has to enter the evapo-
ration chamber 6 times). Some 
companies are working on sin-
gle-layer barriers and better 
encapsulation processes, but 
these haven’t been scaled to 
mass production yet. Samsung 
is said to be evaluating UDC’s 
UniversalBarrier technology 
and Veeco’s FAST-ALD.
Flexible OLED lighting
OLEDs can also be used to 
make white lighting panels. 
OLED is a diffuse area lighting 
source with unique character-

istics. While OLED lighting is still in 
its infancy, many believe that flex-
ible OLED lighting panels may pro-
vide designers with a new lighting 
source that will create stunning 
designs.
 
Several companies unveiled flexi-
ble OLED prototype in past years. 
The closest one to production 
seems to be LG Chem. The com-
pany currently plans to start mass 
production towards the end of 
2013. LG Chem’s first batch of 
flexible panels (seen in the photo 
above) will be 210x50 mm in size 
and will feature a 4,000K color 
temperature, 73 lumens flux, 55 
lm/w and a high CRI .

FLEXIBLE OLEDS
U.SAI PRASANTH

THIRD YEAR ICE
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Cars that park themselves and 
automatically convoy with other 
cars could reduce congestion and 
emissions.
 
Driver’s little helper:BMW’s 
semi-autonomous test vehicle, 
shown here, can automatically 
brake, accelerate, and pass slower 
vehicles.
Several automakers are develop-
ing technology to let cars drive 
themselves, mainly as a way to 
make driving more convenient 
and improve safety. But it could 
also significantly reduce gasoline 
consumption, says Nady Boules, 
the director of GM’s Electrical and 
Controls Integration Lab.
Increased automation 
could reduce congestion, 
but also allow for radical 
redesigns of automobiles 
to make them lighter 
and more fuel-efficient. 
Boules says partially au-
tomated vehicles that let 
drivers take their hands 
off the steering wheel 
and the accelerator, but 
still require them to pay 
attention, could be sold 
by the end of the decade.
Some cars already have a system 
that prompts drivers to change 
the way they accelerate to drive 
more efficiently. Allowing the car 
to control acceleration automati-
cally could also save fuel.
But the biggest effects could come 
with full automation. Cars that 
park themselves—a trick GM has 
demonstrated with its EN-V con-
cept vehicle—could save fuel by 
eliminating the need for drivers 
to circle the block waiting for a 
parking space to open up. The 

ambition is for a car to drop its 
owner off and go directly to the 
nearest available parking spot—
even if that spot happens to be 
miles away, too far for the owner 
to walk. When it’s time to leave, 
the owner notifies the car with a 
smart phone, and it picks him or 
her up.
Vehicle-to-vehicle communica-
tion, which allows vehicles to 
travel on highways very close to-
gether at consistent speeds, could 
also reduce fuel consumption. If a 
truck in a convoy brakes, it sends a 
signal slowing down the following 
trucks instantaneously. A spacing 
of four meters reduces wind resis-
tance for the following trucks, and 
could reduce fuel consumption 

by 10 to 15 percent, Boules says. 
Vehicle-to-vehicle communication 
could also reduce congestion by 
cutting accidents, coordinating 
traffic intelligently, and “getting 
rid of those drivers who acceler-
ate through red lights.” The U.S. 
Department of Transportation is 
sponsoringwork to enable this last 
goal using sensors in stop lights 
that can communicate with smart 
vehicles.
In the more distant future, if auto-
mated cars prove as safe as Boules 
thinks they can be, it could allow 

engineers to 
completely re-
design cars. “You 
could remove 
the weight ded-

icated to crash protection, using 
very light materials for the skin in-
stead of metals,” Boules says.
Boules believes fully automated 
cars could be built by the next de-
cade, but admits that new regula-
tions will be needed before they 
can be sold.
Automakers have been working on 
vehicle automation for decades, 
but the work recently got a boost 
from a DARPA-sponsored contest 
to develop vehicles that can nav-
igate a simulated urban environ-
ment on their own. A team that 
included GM and Carnegie Mellon 
University won that contest. Goo-
gle is also pushing vehicle automa-
tion, and has tested autonomous 
vehicles for over a hundred thou-
sand miles; the company is also 
reportedly sponsoring a bill that 
clears the way for automated ve-
hicles to drive on public roads in 
Nevada.

HOW VEHICLE AUTOMATION WILL CUT 
FUEL CONSUMPTION

S.SANTHOS KUMAR
THIRD   YEAR  ICE

Brain Teasers
3. A man walks into a restaurant 
and the water says good day Ad-
miral. Why did the water call the 
man as Admiral?

4. The day before yesterday, Chris 
was 7 years old. Next year she 
will turn 10. How is this possi-
ble?

5. You are in a cabin and it is 
pitch black. You have one match 
on you. Which do you light first, 
the newspaper, the lamp, the 
candle or the fire?
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night vision assistant. As soon as 
a pedestrian is detected in a crit-
ical range in front of the vehicle, 
individual LEDs flash briefly three 
times in succession to alert that 
person, who is then clearly visible 
to the driver.
 
In addition, the Audi Matrix LED 

headlights also function as a cor-
nering light. Using predictive route 
data supplied by the MMI naviga-
tion plus, the focus of the beam is 
shifted towards the bend even be-
fore the driver turns the steering 
wheel. 
 
The automotive lighting technolo-
gy in the new Audi A8 is rounded 
off by another premiere. For the 
first time, an LED headlight fea-
tures a turn signal with a dynamic 
display. This technology is already 
integrated into the rear lights of 
the Audi R8. The illuminated LEDs 
on the new Audi A8 now flash in 
blocks inside the headlight too, in 
the direction in which the driver 
intends to turn. The turn signal 
is therefore more intuitive and is 
recognised more quickly.
 

They provide high-precision illu-
mination, have individually con-
trollable light-emitting diodes and 
a crystalline sheen: the innovative 
Matrix LED headlights for the new 
and improved Audi A8 provide a 
special driving experience at night 
– and set new standards in safety.

 
Design sketch of a Matrix LED 
headlight
Lights on – lights off
The new Audi A8 will feature the 
new Audi Matrix LED technology 
when it makes its trade fair debut 
at the International Motor Show 
2013 in Frankfurt. In high-beam 
mode too, it ensures bright, homo-
geneous illumination of the road. 
The  system dims light that would 
shine directly onto oncoming and 
preceding vehicles, but continues 
to cast its full light on the zones 
between and beside them. This 
works because the LED 
high beams are split 
into numerous indi-
vidual light-emitting 
diodes.
 
“The Matrix LED head-
lights are a perfect 
example of our light-
ing strategy. They are 
three-dimensional , 
dynamic and interac-
tive”, explains Stephan 
Berlitz, Head of Devel-
opment for Lighting 
Functions and Inno-
vations at Audi. The 
50 high-beam LEDs in 
both headlights are ar-
ranged in a matrix and 
adapt fully electronically to the 

surroundings in milliseconds. They 
are activated and deactivated or 
dimmed individually by a control 
unit.
 
The new Matrix LED technology 
is activated from a speed of 30 
km/h outside built-up areas and 
from 60 km/h in towns and cities. 
This happens only 
if the light switch in 
the new Audi A8 is 
set to “automatic” 
and the high-beam 
headlights are on. A camera in the 
vehicle ensures that other vehicles 
are detected.
The new Audi Matrix LED Head-
lights
 
The Matrix LED technology is 
demonstrated in the Audi light 
tunnel. The torches simulate on-
coming vehicles.
On the safe side
But the Matrix LED headlights can 
do even more: with new functions, 
they provide greater safety. These 

include the marker lights that 
work together with the optional 

THE ALL NEW VISION IN DARK - FEATURING 
MATRIX LED

S.SANTHOS KUMAR
THIRD   YEAR  ICE

Brain Teasers

6. There was a man who killed 
his mother, was born before his 
father and married over 100 
women without divorcing. Yet he 
was considered normal by all of 
his acquaintances.
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Steam Generators are classified 
as sub critical or super critical 
depending on their operating 
pressure. Operating pressure less 
than 221.1Bar (critical pressure) 
is known as Sub critical boiler and 
greater than 221.1Bar is known 
as super critical steam  genera-
tor. Sub critical boilers can be ei-
ther drum type or once through 
type and super 
critical steam 
g e n e r a t o r s 
are only once 
through type.In 
drum type sub 
critical boilers, 
the steam from 
s t e a m - w a t e r 
mixture is sep-
arated in steam 
drum and sent 
to super heat-
ers. Excess wa-
ter separated is 
circulated back 
to the drum 
through water walls either by 
natural circulation or controlled 
circulation using a pump. In once 
through boilers, the water flow 
through economizer water walls 
is equal to the flow through su-
per heaters. Complete water is 
converted into steam in the wa-
ter walls and admitted in to su-
per heaters for further heating by 
forced circulation mode. All the 
supercritical steam generators are 
once through type. Drum is not 
required as there is no boiling oc-
curs in supercritical region. Con-
struction and operation of super 
critical once through steam gener-
ators are similar to the sub critical 
once through boilers except that 
superior materials are to be used 

to take care of the higher pressure 
and temperatures
Vertical wall is adopted in case of 
sub critical drum type boilers as 
more fluid is available for cooling 
the water wall exposed to direct 
radiation. Spiral wall is adopted in 
case of super critical steam gener-
ators to have increased mass flow 
per tube for cooling the water wall

Features:

Higher steam pressure with in-
creased steam temperature re-
sults in higher cycle effiency, say 
to the tune of 1 to 2 %compared 
to present sub critical boilers. Im-
proved cycle efficiency results in 
lesser fuel costs and lesser emis-
sion of toxic gases and particulate 
matter. In case of a 500MW, for 
typical Indian coal, an improve-
ment of 1% efficiency will reduce 
the coal consumption by about 
70000MTPA.Reduction in Co2 and 
Sox will be about 88000MTPA and 
570 MTPA respectively. In the ab-
sence of drum, faster start up and 
load changes capabilities are high-
er, better suited for sliding pres-
sure operation and varying coal 
qualities.

DEVELOPMENTS:
Considerable R&D is being carried 
out worldwide to develop high 
quality materials towards adopt-
ing higher steam pressure and 
temperatures.Major European 
manufacturers are involved in a 
Projected called EC-thermie 700 
to develop a design and suitable 
materials for a steam parameter 
of 370bar/720 deg C, planned for 
completion by 2015.

Vertical furnace 
wall design for 
s u p e r c r i t i c a l 
once through 
steam generator 
is under devel-
opment by most 
of the manufac-
turers. Vertical 
tubing arrange-
ment is gener-
ally regarded as 
only practical for 
large size units, 
say greater than 
500MW.By opti-
mizing the rifle 

geometry, vertical furnace wall de-
sign even can be offered for lower 
capacities like 350MW.

MARKETS POTENTIAL:
Market for Supercritical plants 
with higher steam temperature is 
continuously increasing. Market 
for new coal fired plants is to reach 
50-80GW Per annum by year 2020 
with main demand from South 
East Asia (including china and In-
dia).Its anticipated that the share 
of supercritical coal fired market 
may increase to 50% by 2015.
SPECIAL REQUIREMENTS:
Water Quality Requirements are 
more stringent
Requirements on control system 
are more Stringent

ROLE OF SUPER CRITICAL STEAM GENERATORS 
IN PLANTS 

PROF.S.RATHNAPRABHA
AP/ICE
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This circuit mimics the lights in 
knight rider’s car. They flash one 
at a time chasing each other.

APPARATUS REQUIRED:
CIRCUIT DIAGRAM:

COMPONENTS DESCRIPTION:
IC 555- TIMER: 
 
Pin 1 (Ground):
Connects to the 0v power supply.

Pin 2 (Trigger):
Detects 1/3 of rail voltage to make 
output HIGH. Pin 2 has control 
over pin 6. If pin 2 is LOW, and 
pin 6 LOW, output goes and stays 
HIGH. If pin 6 HIGH, and pin 2 goes 
LOW, output goes LOW while pin 2 
LOW. This pin has very high imped-
ance (about 10M) and will trigger 
with about 1uA.

Pin 3 (Output):
(Pins 3 and 7 are “in phase.”) Goes 
HIGH (about 2v less than rail) and 
LOW (about 0.5v less than 0v) and 
will deliver up to 200mA.

Pin 4 (Re-
set):
Internally 
connect-
ed HIGH 
via 100k. 
Must be 
taken be-
low 0.8v 
to reset 
the chip.

Pin 5 (Control):

A voltage applied to this pin will 
vary the timing of the RC network 
(quite considerably).

Pin 6 (Threshold):
Detects 2/3 of rail voltage to make 
output LOW only if pin 2 is HIGH. 
This pin has very high impedance 
(about 10M) and will trigger with 
about 0.2uA.

Pin 7 (Discharge):
Goes LOW when pin 6 detects 
2/3 rail voltage but pin 2 must be 
HIGH. If pin 2 is HIGH, pin 6 can be 
HIGH or LOW and pin 7 remains 

LOW. Goes OPEN (HIGH) and stays 
HIGH when pin 2 detects 1/3 rail 
voltage (even as a LOW pulse) 
when pin 6 is LOW.  (Pins 7 and 3 
are “in phase.”) Pin 7 is equal to 
pin 3 but pin 7 does not go high - it 
goes OPEN.  But it goes LOW and 
will sink about 200mA.

Pin 8 (Supply):
Connects to the positive power 
supply (Vs). This can be any volt-
age between 4.5V and 15V DC, but 
is commonly 5V DC when working 
with digital ICs.

CD 4017:
 The IC 4017 can be considered as 
one of the most useful and ver-
satile chip having numerous elec-
tronic circuit applications. Techni-
cally it is called the Johnsons 10 
stage decade counter divider.
PIN diagram:
 
 The name suggest two things, 
it’s something to do with num-
ber 10 and counting/dividing. The 
number 10 is connected with the 
number of outputs this IC has, 
and these outputs become high 
in sequence in response to every 
high clock pulse applied at its in-
put clock pin out. It means all its 
10 outputs will go through one 
cycle of high output sequencing 
from start to finish in response 
to 10 clocks received at its input. 
So in a way it is counting and also 
dividing the input clock by 10 and 
hence the name. Let’s understand 
the pin outs of the IC 4017 in de-
tails and from a newcomer’s point 
of view.

Looking at the figure we see that 
the device is a 16 pin DIL IC, the 
pin out numbers are indicated in 
the diagram with their assign-
ment names. The pin out which 
are marked as output are the pins 
which become logic high one after 

S.NO APPARA-
TUS

SPECIFICA-
TION

QUANTITY

1 IC 555               -          1
2 CD 4017               -          1
3 RESISTOR        1,4,1
4 CAPACI-

TOR
1uF,0.01uF      1 each

5 DIODE IN4007         8
6 LED               -         4

DO-IT-YOURSELF CIRCUITS:
KNIGHT RIDER

S.ALLWIN
FINAL YEAR ICE
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the other in sequence, meaning 
the first in the order is 3, so this 
pin is the one which first becomes 
high, then it shuts off and simulta-
neously the next pin #2 becomes, 
then this pin goes low and simul-
taneously the preceding pin #4 
becomes high and so on until the 
last pin #11 becomes high and re-
verts to pin #3 to repeat the cycle. 
Please note that the word “high” 
means a pos-
itive voltage 
that may be 
equal to the 
supply volt-
age of the IC, 
so when I say 
the outputs 
become high 
in a sequential manner means the 
outputs produce a positive voltage 
which shifts in a sequential manner 
from one output pin to the next, 
in a “running” DOT manner. Now 
the above sequencing or shift-
ing of the output logic from zero 
to high and back to zero happens 
only when a 
clock signal 
is applied 
to the clock 
input of the 
IC which 
is pin #14. 
Mind you, if 
the no clock 
is applied 
to this in-
put, it must 
be assigned 
either to 
a positive 
supply or a negative supply, but 
should never be kept hanging or 
unconnected, as per the standard 
rules for all CMOS inputs.
The clock input pin #14 only re-
sponds to positive clocks or a 
positive signal and with each con-
sequent positive peak signal, the 
output of the IC shifts or becomes 
high in sequence, the sequencing 

of the outputs are in the order of 
pin outs #3, 2, 4, 7, 10, 1, 5, 6, 9, 
11.

Pin #13 may be considered as the 
opposite of pin #14 and this pin 
out will respond to negative peak 
signals, if a clock is applied to this 
pin, producing the same results 
with the outputs as discussed 
above.

H o w -
e v e r 
n o r -
mal ly 
t h i s 
p i n 
out is 
never 

used for applying the clock sig-
nals, instead pin #14 is taken as 
the standard clock input.

However, pin #13 needs to be as-
signed a ground potential, that 
means, must be connected to the 
ground for enabling the IC to func-

t i o n . 
I n 
c a s e 
p i n 
#13 is 
c o n -
n e c t -
ed to 
p o s -
i t i v e , 
t h e 
whole 
IC will 
s t a l l 
a n d 

the outputs will stop sequencing 
and stop responding to any clock 
signal applied at pin #14.

Pin #15 of the IC is the reset pin 
input. The function of this pin is to 
revert the sequence back to the 
initial state in response to a pos-
itive potential or supply voltage, 
meaning the sequencing comes 

back to pin #3 and begins the cy-
cle afresh, if a momentary positive 
supply is applied to pin #15. 

If the positive supply is held con-
nected to this pin #15, again stalls 
the output from sequencing and 
the output clamps to pin #3 mak-
ing this pin-out high and fixed.

Therefore to make the IC function, 
pin #15 should always be connect-
ed to ground. If this pin out is in-
tended to be used as a reset input, 
then it may be clamped to ground 
with a series resistor of 100K or 
any other high value, so that a 
positive supply now can be freely 
introduced to it, whenever the IC 
is required to be reset.

Pin #8 is the ground pin and must 
be connected to the negative of 
the supply, while pin #16 is the 
positive and should be terminated 
to the positive of the voltage sup-
ply.

Pin #12 is the carry out, and is ir-
relevant unless many ICs are con-
nected in series, we will discuss 
it some other day. Pin #12 can be 
left open.
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After Edison developed the first 
practical incandescent light bulb 
in 1879, supported by his own di-
rect current electrical system, the 
rush to build hydroelectric plants 
to generate DC power in cities 
across the United States practical-
ly guaranteed Edison a fortune in 
patent royalties. But early on, Ed-
ison recognized the limitations of 
DC power. It was very difficult to 
transmit over distances without a 
significant loss of energy, and the 
inventor turned to a 28-year-old 
Serbian mathematician and en-
gineer whom he’d recently hired 
at Edison Machine Works to help 
solve the problem. Nikola Tesla 
claimed that Edison even offered 
him significant compensation if 
he could design a more practical 
form of power transmission. Tes-
la accepted the challenge. With a 
background in mathematics that 
his inventor boss did not have, he 
set out to redesign Edison’s DC 
generators. The future of electric 
distribution, Tesla told Edison, 
was in alternating current—where 
high-voltage energy could be 
transmitted over long distances 
using lower current—miles be-
yond generating plants, allowing 
a much more efficient delivery 
system. Edison dismissed Tesla’s 
ideas as “splendid” but “utterly 
impractical.” Tesla was crushed 
and claimed that Edison not only 
refused to consider AC power, but 
also declined to compensate him 
properly for his work. Tesla left Ed-
ison in 1885 and set out to raise 
capital on his own for Tesla Electric 
Light & Manufacturing, even dig-
ging ditches for the Edison Com-
pany to pay his bills in the inter-
im, until the industrialist George 
Westinghouse at Westinghouse 
Electric & Manufacturing Compa-

ny, a believer in AC 
power, bought 
some of Tesla’s 
patents and set 
about commer-

cializing the system so as to take 
electric light to something more 
than an urban luxury service. 
While Tesla’s ideas and ambitions 
might be brushed aside, Westing-
house had both ambition and cap-
ital, and Edison immediately rec-
ognized the threat to his business.
Within a year, Westinghouse Elec-
tric began installing its own AC 
generators around the country, fo-

cusing mostly on the less populat-
ed areas that Edison’s system could 
not reach.  But Westinghouse was 
also making headway in cities like 
New Orleans, selling electricity 
at a loss in order to cut into Edi-
son’s business. By 1887, after only 
a year in the business, Westing-
house had already more than half 
as many generating stations as Ed-
ison.  The concern at Edison was 
palpable, as sales agents around 
the country were demoralized by 
Westinghouse’s reach into rural 
and suburban areas. But Thomas 
Edison had an idea. Surely West-
inghouse’s system must be more 
dangerous, what with all that volt-

age passing through the wires. 
“Just as certain as death,” Edison 
predicted, “Westinghouse will kill 
a customer within 6 months after 
he puts in a system of any size.”
In November 1887, Edison re-
ceived a letter from a dentist in 
Buffalo, New York, who was trying 
to develop a more humane meth-
od of execution than hanging. 
Having witnessed a drunk man ac-
cidentally kill himself by touching 
a live electric generator, Alfred P. 
Southwick became convinced that 
electricity could provide a quicker, 
less painful alternative for crim-
inals condemned to death.  Per-
haps the Wizard of Menlo Park 
might have some thoughts about 
the best electric current “to pro-
duce death with certainty in all 
cases.”  Edison, who opposed cap-
ital punishment, at first declined 
to get involved with Southwick’s 
project. But when the dentist 
persisted, Edison, recognizing the 
opportunity that had landed in 
his lap, wrote back to say that al-
though he would “join heartily in 
an effort to totally abolish capital 
punishment,” he did have some 
thoughts about electric currents 
in which to dispose of “crimi-
nals under sentence of death.”
“The most effective of these,” 
he wrote, “are known as ‘alter-
nating machines,’ manufactured 
principally in this country by Mr. 
Geo. Westinghouse, Pittsburgh.”
In June 1888, Edison began to 
demonstrate the lethal pow-
er of alternating current for re-
porters.  He rigged a sheet of tin 
to an AC dynamo and led a dog 
onto the tin to drink from a met-
al pan.  Once the dog touched 
the metal surface, it yelped 
and“the little cur dog fell dead.”
Electricity will kill a man “in the 
ten-thousandth part of a sec-
ond,” Edison told one reporter 
shortly after the demonstration, 
and he was quick to remind him 

THE WAR OF CURRENTS
SHUPRAJHAA T.
THIRD YEAR ICE
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that “the current should come 
from an alternating machine.”
The battle of the currents had 
begun. Westinghouse recognized 
what Edison was up to and wrote 
the inventor a letter, stating, “I 
believe there has been a systemic 
attempt on the part of some peo-
ple to do a great deal of mischeaf 
and creat as great a difference as 
possible between the Edison Com-
pany and The Westinghouse Elec-
tric Co., when there ought to be 
an entirely different condition of 
affairs.”  Edison saw no reason to 
cooperate, and he continued his 
experiments at varying levels of 
voltage with dozens of stray dogs 
purchased from neighborhood 
boys in Orange, New Jersey at 25 
cents each.  Edison’s research was 
soon proving that alternating cur-
rent was, as he said, “beyond all 
doubt more fatal than the contin-
uous current.” By the end of the 
year, Edison arranged a demon-
stration before a New York State 
committee impaneled to investi-
gate the use of electricity in execu-
tions.  At his West Orange labora-
tory, the inventor wired electrodes 
to several calves and a horse; even 
though the animals’ deaths were 
not quick, the committee was im-
pressed. New York State expressed 
a desire to purchase “three West-
inghouse alternating-current dy-
namos,” but Westinghouse re-
fused to sell them for the purpose 
of what was now being described 
as “electrocution.” It did not mat-
ter. An electricity salesman named 
Harold Brown was commissioned 
by the state to build an elec-
tric chair, and Edison was paying 
him behind the scenes to use al-
ternating current in his design. 
Somehow, Brown got his hands 
on some AC dynamos. When New 
York State sentenced convicted 
murderer William Kemmler to 
death, he was slated to become 
the first man to be executed in 

an electric chair. Killing criminals 
with electricity “is a good idea,” 
Edison said at the time. “It will be 
so quick that the criminal can’t 
suffer much.” He even introduced 
a new word to the American pub-
lic, which was becoming more and 
more concerned by the dangers 
of electricity. The convicted crim-
inals would be “Westinghoused.”
Westinghouse was livid. He faced 
millions of dollars in losses if Ed-
ison’s propaganda campaign 
convinced the public that his AC 
current would be lethal to home-
owners. Westinghouse contribut-
ed $100,000 toward legal fees for 
Kemmler’s appeal to the U.S. Su-
preme Court, where it was argued 
that death in the electric chair 
amounted to cruel and unusual 
punishment. Both Kemmler and 
Westinghouse were unsuccessful, 
and on August 6, 1890, Kemmler 
was strapped into Harold Brown’s 
chair at Auburn prison and wired to 
an AC dynamo. When the current 
hit him, Kemmler’s fist clenched 
so tight that blood began to trickle 
from his palm down the arm of the 
chair. His face contorted, and after 
17 seconds, the power was shut 
down. Arthur Southwick, “the fa-
ther of the electric chair,” was in 
attendance and proclaimed to the 
witnesses, “This is the culmination 
of ten years work and study. We 
live in a higher civilization today.”
Yet behind the dentist, 
Kemmler began to shriek for air.
“Great God! He’s alive!” 
someone shouted.
“Turn on the current! Turn on 
the current instantly!” another 
screamed. “This man is not dead!”
But the dynamo needed time to 
build its current, and Kemmler 
wheezed and gasped before the 
horrified witnesses as the elec-
tricity began to course through 
his body. Some witnesses faint-
ed while others vomited, as it 
appeared that Kemmler was on 

the verge of regaining conscious-
ness. The back of his coat briefly 
caught fire. Minutes passed un-
til Kemmler finally went rigid. 
The current stopped and he was 
pronounced dead by Dr. Edward 
Spitzka, who predicted, “there will 
never be another electrocution.”
Westinghouse was horrified by 
the reports of Kemmler’s execu-
tion. “It has been a brutal affair,” 
he said. “They could have done 
better with an ax.”Thomas Edison 
believed that future executions 
by AC current would go more 
smoothly, “without the scene at 
Auburn today.”  To further demon-
strate the lethal nature of alternat-
ing current, he held a widely at-
tended spectacle in Coney Island, 
New York, where a circus elephant 
named Topsy was to be executed 
after she was deemed to be too 
dangerous to be around people.  
The elephant had killed three men 
in recent years—one a trainer 
who had tried to feed Topsy a lit 
cigarette. Edison had Topsy fitted 
with copper-wire sandals, and be-
fore a crowd of thousands, an AC 
current of 6,000 volts was sent 
coursing through the elephant un-
til she toppled to her side, dead.
Despite all of Edison’s efforts, 
and despite his attempts to per-
suade General Electric otherwise, 
the superiority of the AC current 
was too much for Edison and 
his DC system to overcome.  In 
1893, Westinghouse was award-
ed the contract to light the Chi-
cago World’s Fair, bringing all the 
positive publicity he would need 
to make alternating current the 
industry standard. For his part, 
Edison later admitted that he re-
gretted not taking Tesla’s advice.
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Cryogenics is the study of produc-
tion and behaviour of materials 
at very low temperatures (below 
−150 °C, −238 °F or 123 K). The word 
cryogenics comes from the Greek 
word “cryos” ,  meaning "cold" 
combined with a shortened form 
of the English verb "to generate”.
Liquefied gases, such as 
liquid nitrogen and liquid 
helium, are used in many 
cryogenic applications. Liq-
uid nitrogen is the most 
commonly used element in 
cryogenics and is legally pur-
chasable around the world.
The development of cryo-
genics or freezing tech-
niques seem to have it’s 
roots long way back. Start-
ing back about 150 years 
ago Swiss watchmakers gave 
birth to cryogenics. They 
would bury their watch 
parts in the snow for a win-
ter because they noticed that it 
would make them more durable.
 
Applications:
 Magnetic res-
onance imaging(MRI)
 Electric pow-
er transmission in big cities
 Frozen food
 Blood banking
 Rocket engines
Magnetic resonance imaging::
Complex application of NMR is 
where geometry of the resonanc-
es is de-convoluted and used to 
image objects by detecting the re-
laxation of protons that have been 
perturbed by a radio-frequency 
pulse in the strong magnetic field. 
They are mostly used in health 

applications
Electric Power 
Transmission:
Superconduc-
tors that could 
be used to in-
crease pow-
er through-
out require 

cryogenic liquids such as nitro-
gen or helium to cool special 
alloy-containing cables to in-
crease power transmissionoh……

Frozen Food:
 Food is freezed in war zones, 

earthquake hit regions, etc. In such 
cases cryogenic transportation 
may be helpful. Cryogenic food 
freezing is also helpful for large 
scale food processing industries
Rocket engines:
Cryogenic technology involves 
the use of rocket propellants at 
extremely low temperatures. The 
combination of Liquid oxygen-
(LOX) & Liquid hydrogen(LH2) of-
fers highest energy efficiency for 
rocket engines. The first opera-
tional cryogenic rocket engine was 
the 1961 NASA design RL-10 LO
The next generation Rocket engines:
All rocket engines burn their fuel 
to generate thrust. If any oth-
er engine can generate enough 
thrust, that can also be used as 

a rocket engine. There are a lot 
of plans for new engines that 
the NASA scientists are working 
with. One of them is the “Xenon 
ion Engine”. This engine acceler-
ates ions or atomic particles at 
extremely high speeds to create 
thrust more efficiently. There are 
some more alternative solutions 
like Nuclear thermal rocket en-
gines, solar thermal rockets, etc.

  Cryosurgery
 Cryosurgary is the use of 
extreme cold produced by liquid ni-
trogen to destroy abnormal tissue.

 Cryosurgary is used 
to treat external tumours, 
such as those on skin.
 For internal tumours, liquid 
NO2 is circulated through an 
instrument called cryoprobe.

India overcame US sactions 
to develop cryogenic engine

The successful launch of 
GSLV-D5 powered by an indig-
enous cryogenic engine, is a 
major milestone for the coun-
try considering the challenges 
ISRO has had to face in devel-
oping it over the past three de-

cades. The quest to acquire cryo-
genic technology faced not just 
technological challenges but also 
geopolitical sanctions. In fact, the 
US had at one point tried to scut-
tle India's Geosynchronous Satel-
lite Launch Vehicle (GSLV) project.
A decade before that, in Decem-
ber 1982, India had formed a 
cryogenic study team to focus on 
the development of an engine 
which could generate a thrust of 
10 tonnes. But the project did not 
take off because ISRO realized in-
digenous development of such en-
gines would pose major technolog-
ical challenges. It then decided to 
import these engines from Russia 
to expedite its GSLV programme.

CRYOGENICS A KEY TO 
ADVANCEMENT IN 
SCIENCE & TECHNOLOGY

PRADEEPA S.
THIRD YEAR ICE



21

This gas is colourless and has a 
faint smell owing to the addition 
of a chemical compound "mercap-
tan."
In LPG (liquefied petroleum gas) 
cylinders, the gas regulator allows 
pressurised LPG to flow in its gas-
eous form to the burner. 
Highly inflammable :
LPG is highly inflammable 
and can burn even at some 
distance from the source of 
leakage. 
Most fire accidents are 
caused either owing to a 
poor-quality rubber tube 
or because the regulator is 
not turned off. Even when 
the stove knob is turned off, 
the supply of gas from the 
regulator to the burner is 
on. If the knob turns on by 
accident, the gas leaks. 
The rubber tube, which 
connects the cylinder to the stove, 
must be in good condition. Cock-
roaches or rodents are attracted to 
the food residue on the tube and 
damage the rubber. Hot vessels or 
splashing oil may also burn a hole 
in the tube. 
Once there is a gas leakage, light-
ing a match or switching on a light 
or a fan is enough to ignite the gas 
and cause the cylinder to explode. 
Electrical fires are another cause of 
accidents. They are caused when 
too many types of equipment are 
connected to the domestic power 
line. The overload causes the wire 
insulation to melt and a short 
circuit occurs. 
Old light fittings and switches also 
cause short circuits. Unattend-
ed irons, heater coils and other 
heating elements also lead to fire 

accidents. 

Proposed Idea:
LPG gas sensor is used for sensing 
the LPG Gas level and singals the 
human by alarming and further 
more, as a preventive action. The 
control energises a Mechanical 
Model which is used to turn off 
the Regulator Knob.  This is done 
with the help of a stepper motor. 
For Gas Detection, LPG Gas Leak-
age sensors are used.
The proposed block diagram is 
given below: the ability to bring 

LPG GAS 
DETECTION 

S. VIGNESHWARAN
THIRD YEAR ICE

ARTIFICIAL 
RETINA

M.PRASANNA
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 The prosthesis is implant-
ed in and on the eye to give func-
tional vision to the blind 
 The Argus II Retinal Im-
plant from California-based com-
pany second Sight has become 
the first retinal prosthesis for 
treatment of the blind approved 
for sale in Europe. The approval 
follows a successful clinical trial 
that ran for almost four years 
and saw more than 30 patients 
around the world using the device 
at home as they went about their 
daily lives. While the system isn’t 

able to restore normal vision, the 
majority of trial subjects gained 
the ability to perceive colors, 
recognize large letters and locate 
objects, while two were even able 
to read short sentences.
 Intended for the treat-
ment of degenerative diseases 
such as retinitis pigmentosa (RP), 
the Argus II system works by 
converting images captured by a 
miniature video camera housed in 
the patient’s glasses into a series 
of small electrical impulses that 
are then transmitted wirelessly to 
an array of electrodes implanted 
onto the patient’s retina. These 
impulses stimulate the retina’s 
remaining cells and result in the 
perception of patterns of light in 
the brain. By learning to interpret 
these visual patterns, the patients 
were able to gain some functional 
vision.
 
 “This ‘artificial retina’ 
brings hope to thousands of 
people with advanced retinal 
diseases” says David Head, Chief 
Executive of the British Retinitis 
Pigmentosa Society. “The resto-
ration of an element of vision may 
bring with it the restoration of 
independence and mobility that 
would greatly improve a patient’s 
quality of life.”
With the approval granted to sell 
the Argus II system in the Europe-
an Economic Area, Second Sight 
says it plans to make the system 
available later this year in clinics 
in France, Switzerland and the 
UK, with wider availability in the 
coming months and years. Argus 
II is not yet approved for sale in 
the U.S.
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A humanoid robot is a robot with 
its overall appearance based on 
that of the human body.
In general humanoid robots have 
a torso with a head, two arms and 
two legs, although some forms of 
humanoid robots may model only 
part of the body, for example, 

from the waist up.
Some humanoid robots may also 
have a 'face', with 'eyes' and 
'mouth'.
Androids are humanoid robots 
built to resemble a male human, 
and Gynoids are humanoid robots 
built to resemble a human fe-
male.

On a recent morning Natanel 
Dukan walked into the Paris 
offices of the French robot maker 
Aldebaran and noticed one of the 
company’s humanoid NAO robots 
sitting on a chair. Mr. Dukan, an 
electrical engineer, could not 
resist. Bending over, he kissed the 
robot on the cheek. In response 
the NAO tilted its head, touched 

his cheek and let out an 
audible smack.
It is certainly a very 
French application for a 

robot, but the intimate gesture by 
the $16,000, two-foot robot, now 
being used in academic research 
labs and robotic soccer leagues, 
also reflects a significant shift.
Until recently, most robots were 
carefully separated from humans. 
They have largely been used in 

factories to perform repetitive 
tasks that required speed, preci-
sion and force. That generation 
of robots is dangerous, and they 
have been caged and fenced for 
the protection of workers.
 But the industrial era of robotics 
is over. And robots are beginning 
to move around in the world.
More and more, they are also be-
ginning to imitate — and look like 
— humans. And they are begin-
ning to perform tasks as humans 
do, too.
Many of the new generation of 
robots are tele-operated from 
a distance, but are increasingly 
doing tasks independent of direct 
human control.
The idea that robots will be 

partners of humans, rather than 
stand-ins or servants, is now 
driving research at universities 
and industrial laboratories. This 
year, new United States industry 
standards for robotic manufac-
turing systems were published, 
underscoring the emergence of 
the field.
 The standards specify perfor-
mance requirements that will 
permit human workers to collabo-
rate with robots directly, and they 
reverse manufacturing guidelines 
from 1999 that prohibited “con-
tinuous attended operations” 
requiring humans to be in close 
contact with robots that were 
deemed unsafe by the industry.
Today’s robot designers believe 
that their creations will become 
therapists, caregivers, guides and 
security guards, and will ultimate-
ly perform virtually any form of 
human labor. (Robots that can 
think on their own — that is, per-
form with high levels of artificial 
intelligence — have yet to arrive ).
The key to this advance is the new 
robots’ form. Their humanlike ap-
pearance does more than satisfy 
science-fiction fantasies. Robot-
icists say they are choosing the 
human form for both social and 
technical reasons. Robots that op-
erate indoors, in particular, must 
be able to navigate a world full 
of handles, switches, levers and 
doors that have been designed 
for humans.
Roboticists also point out that 
humans have an affinity for their 
own shape, easing transitions and 
making collaboration more natu-
ral. Creating robots in humanoid 
form also simplifies training and 
partnerships in the workplace, 
and increases their potential in 
new applications like caregiving.
And so on factory floors around 
the world, a new breed of robot 
is being manufactured by compa-
nies like Rethink Robotics of Bos-

HUMANOID ROBOTS
SRIRAM S.

THIRD YEAR ICE
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ton, which makes a humanoid ro-
bot for simple factory automation 
tasks, and Universal Robots of 
Odense, Denmark, which makes a 
dual robot-arm system designed 
for doing more traditional factory 
applications, but without cages.
 
Rethink Robotics recently re-
leased a video of its robot, Baxter, 
making a cup of coffee with a 
Keurig coffee machine. The com-
pany said the humanoid robot, 
with tong-like hands and a com-
puter-screen face, was trained 
to carry out a variety of prepro-
grammed coffee-making tasks in 
just several hours.
In Dr. Kemp’s Healthcare Robotics 
lab at Georgia Tech, a five-foot ro-
bot named Cody, which is able to 
sense forces on its arms and has a 
base that allows it to move grace-
fully, is being used as a dance 
partner for both experienced 
human dancers and patients in 
physical therapy.
“This is a way that robots can be 
used for fun, interactive exercise 
in rehabilitation,” Dr. Kemp said. 
“We can also use it as a tool to 
understand whole body physical 
interaction between people and 
robots.”
At Carnegie Mellon University, 
Manuela M. Veloso, a professor of 
computer science, has developed 
a series of mobile robots she 
calls CoBots to perform tasks like 
delivering mail, guiding visitors to 
appointments and fetching cof-
fee. She calls it “symbiotic auton-
omy,” since the robots also rely 
on humans. For example, because 
they don’t have arms, they can’t 
operate elevators, so they have 
been programmed to wait and 
ask for human assistance. If they 
get lost, they stop, call up a map 
of the building on their computer 
screens, interrupt a passing hu-
man and say, “I am lost, can you 
tell me where I am?”

“The robotics community calls the 
idea cheating,” Dr. Veloso said, 
“but it’s not. It’s the secret to real 
autonomy.”
To function in the real world and 
to be safe, robots must have a 
radically different design from 
factory robots, which are based 
on “stiff” actuators capable of 
moving with great speed to a 
precise position. The new robots 
have “compliant actuators,” which 
respond to external forces by 
yielding in a natural fashion.
The original research into this 
area of what is now known as 
“soft robotics” began in the 
mid-1990s at the Massachusetts 
Institute of Technology, with work 
by Gill Pratt, who was exploring 
walking robots, and Matthew Wil-
liamson, then a graduate student 
and now director of technology 
development at Rethink Robotics.
The research was not initially 
focused on solving the problem 
of human interaction, but the 
scientists soon realized the im-
plications, recalled Dr. Pratt, who 
is now the project manager for 
the Defense Advanced Research 
Projects Agency’s Robotics Chal-
lenge, an upcoming contest that 
is intended to advance robotics 
technology to be used in natural 
disasters and other emergencies.
“It actually started with numer-
ically controlled machine tools,” 
he said — using computer-con-
trolled robots to perform milling 
tasks.
The solution was to put some-
thing elastic, like a spring, be-
tween the motor and the joint. 
These are now described as 
series elastic actuators, and the 
technique of installing them is 
now widely used as a low-cost 
solution for robots that are both 
nonthreatening to humans and 
able to move more agilely in the 
natural world.
Dr. Pratt recalled an incident 

when the researchers first real-
ized that series elastic actuation 
was the key to freeing robots 
from their cages. While work-
ing on an early humanoid robot 
named COG, in a project led by 
Rodney Brooks, the founder of 
Rethink Robotics who was then 
director of the M.I.T. artificial in-
telligence lab, they were demon-
strating how the robot could do 
tasks like writing with a pencil 
and paper. However, there was a 
bug in the software, causing the 
robot’s arm to repeatedly bang 
the table.
Roboticists describe this original 
approach as “passive compli-
ance.” Today there are other ap-
proaches — “active compliance” 
— that use software and sensors 
to blend speed and precision of 
more rigid robots with operations 
that are safe around humans.
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