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HoD speaks…

 Instrumentation is the art and science of measurement and 
control of process variables within a production, or manu-
facturing area and an instrument is a device that measures 
and/or regulates physical quantity/process variables such 
as flow, temperature, level, or pressure.

Instruments often comprise control systems of varied pro-
cesses such as refineries, factories, and vehicles. The con-
trol of processes is one of the main branches of applied 
instrumentation. 
Instrumentation also includes devices such as solenoids, 
valves, regulators, circuit breakers, and relays. These de-
vices control a desired output variable, and provide either 
remote or automated control capabilities. These are often 
referred to as final control elements when controlled re-
motely or by a control system.
Digital computers, being general-purpose programmable 
devices, were applied to control of industrial processes. 
This led to the development of a programmable logic con-
troller (PLC), which  is a digital computer used for auto-
mation of electromechanical processes, such as control of 
machinery on factory assembly lines.  The PLC is designed 
for multiple inputs and output arrangements, extended 
temperature ranges, immunity to electrical noise, and re-
sistance to vibration and impact. Programs to control ma-
chine operation are typically stored in battery-backed-up 
or non-volatile memory.
Control Instrumentation plays a significant role in both 
gathering information from the field and changing the field 
parameters, and as such are a key part of control loops.
The next evolution of instrumentation came with the pro-
duction of Distributed Control Systems (DCS) which al-
lowed monitoring and control from multiple locations 
which could be widely separated. A process operator needs 
to sit in front of a screen (no longer a control board) and 
monitor thousands of points throughout a large complex. 
A closely related development was termed “Supervisory 
Control and Data Acquisition” (SCADA). These technolo-
gies are supported by personal computers, networks and 
graphical user interfaces.
Instrumentation engineers are generally responsible for 
integrating the sensors with the recorders, transmitters, 

displays or control systems. They specify and design in-
stallation, wiring and signal conditioning. They are re-
sponsible for calibration, testing and maintenance of the 
system. They typically work for industries with automat-
ed processes, such as chemical or manufacturing plants, 
with the goal of improving system productivity, reliability, 
safety, optimization, and stability. Role of instrumentation 
engineers in R&D is also significant.
In pursuit of excellence, Department of AEI is aiming at 
developing a good number of instrumentation engineers 
through various activities including seminars/workshops, 
industrial visits and short term courses. The Department 
also conducts courses regularly to bridge the gap between 
institute and industry.

Department News & Events
Courses, Training Programs and workshops
The three month intensive training program on Process 
Control, initiated and conducted by AEI department in 
technical collaboration with YOKOGAWA, a leading in-
dustrial giant in the field of Instrumentation and control, 
has become a unique and well accepted course. This 
course was conducted from 16th  June to 18th  September, 
2011, for engineering graduates. 21 students were enrolled 
in the course out of which 20 got placed in various reputed 
firms; Yokogawa, Proficient Automation, Sunlite Electron-
ics and the like.

A Workshop on ‘Latex’ was conducted for the first year 
M.Tech Students on 15th, 23rd and 24th May 2011 by Dr. 
Abraham Thomas and Mr. Sreejith TV.

A workshop on ‘Theory and Applications in Signal Pro-
cessing’ was conducted from 27th September to 1st October 
2011 for the M.Tech students.

A workshop on MATLAB commenced for the undergradu-
ate students from 2nd July 2011. It is an ongoing program. 
Resource persons are Mr. Sreejith, Dr. Abraham Thomas & 
Ms. MeenaV.

A course on ‘PLC and Industrial Automation’ was or-
ganized for the final year students from 16th January to 
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20th January 2012. Resource persons were Mr. Dominic 
Mathew, Mr. Raman G, Mr. Krishna Kumar and  Ms. Asha 
Joseph.

A workshop on ‘Preparing the students for placements’ 
was conducted by Prof. Madhava Panicker for the third 
year students.
A special course on ‘8085 Programming’ was conducted 
for the third year students by Ms. Shanmugha Priya.
Faculty development Programs for the faculty members 
were organized in the month of May 2011 and January 
2012. Mr. Madhava Panicker led a class on ‘Basics, Con-
cepts, Issues and Solutions of Instrumentation’ and Dr. 
Abraham Thomas opened the world of ‘Stochastic Opti-
mization’ and ‘Dynamic Programming’.

Conferences, Seminars and Talks
A talk on ‘Pneumatic Actuators and Control Valves’ was 
offered by Mr. Jacob Cherian, Managing Director, MIL 
Control Ltd., to the faculty and students of AEI Depart-
ment on 5th April  2011. 
An expert talk on ‘Distributed Control System’ was given 
by Ms. Mahalakshmi, Yokogawa, to the faculty and stu-
dents of AEI department, on 27th August 2011.
A talk on ‘Process Safety and Industrial Automation’ was 
offered by Mr. Sujith Panicker, Silverra Consultant, Sin-
gapore to the third and fourth year students of AEI on 30th 

January 2012. 
An interaction of the faculty and the students of M.tech 
course with the resource persons, Mr. Javed Hassan , Mr. 
Rajeev.K, NEST and Dr. Amel Antony, IRIS Kochi was re-
ally worthwhile and fruitful.

Accomplishments:
Paper Publication
The American Journal of Signal Processing has published 
a paper authored by Prof. Dominic Mathew. The title of 
the paper is “Compression of Psuedo-periodice  Signals 
using 2D Wavelet Transform”.
Illustrated Lab Manual for Process Control
Mr. Raman G., made a complete wiring diagram of all 
control loops in the Process Control Lab. These diagrams 
are made as per the industrial standards and practices. 
This will be helpful for our students to learn how such 
drawing and diagrams are prepared in process control 

and instrumentation industry. A copy of the set of dia-
grams is available in RSET library for reference.

Paper Presentation
Annmol Cherian and Ajay Augustine (2007-2011 Batch) 
presented a paper titled ‘Thermal aware static power ex-
traction methodology for nano scale integrated circuits’ in 
national level conferences held at Sri Eshwer College of 
Engineering, Coimbatore and Viswajyothi College of En-
gineering, Vazhakulam. They presented the paper during 
the First International Conference on Computer Science 
Engineering and Applications organized at Chennai too.
The Mini projects from the department that got selected 
in Texas Instruments India Analog Design Contest 2011:
1)“Microcontroller Based Oven for Temperature Sensi-
tive Circuits” designed by Nithu Anna Baji, Ashiq George 
Chrian, Anu Tomy, Cerin George(2008-2012 Batch)
2)“Open Loop Gain Meter” designed by Neenu George, 
Varsh Gopala Krishnan, Vishnu R. ( 2008-2012 Batch)
3)“Electronics Christmas Tree” designed by Krishnedu 
Rakhavan, Ashiq Vithayathil, Rosmi John, Pooja Hari-
das(2008-2012 Batch)

University Rank Holders, 2011:

1) Rakesh R. Pai     : 1st Rank
2) Keerthi Chacko  : 2nd Rank
3) Nighila V. Paul  : 3rd Rank

Placements:
 The Department is proud of its final year students as 51 
out of 54 eligible students got placed in well reputed com-
panies.

Gate 2012:
Four of our final year students got qualified in GATE 
2012.

1) Nithin Joy
2) Don Louies
3) Sreeja K.S.
4) Priya Jossy
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The ‘It’s not Me’ Attitude
There is a seriously funny character created by the ever 
great Malayalam novelist, Late. Shri Vaikom Muhamed 
Basheer. The character is named ‘Ettukali (Spider) Mam-
moonju’. Any illegitimate pregnancy in his locality, he 
claims, is his contribution. Most of us have just the oppo-
site tendency of not owning the responsibility of our own 
mistakes or wrong doings. In fact, it very often grows to 
the extent of explicitly pushing on the responsibility to an-
other person or group. It is very much difficult for groups 
to be efficiently productive, if engineers having such atti-
tude are part of it. Let me narrate an episode from my own 
experience at ISRO.
It was during the 1990s. I had the responsibility to design, 
develop, test, and implement for launch, the instrumenta-
tion system for the ‘Launcher Hold and Release System’ 
(LHRS), of Geosynchronous Satellite Launch Vehicle 
(GSLV). Functioning of LHRS is very crucial to the suc-
cess of GSLV launch. Let me first brief you on what the 
function is.

GSLV makes use of four liquid engine rockets as strap-on 
motors to the main booster. These strap-on motors are ig-
nited first, and command for ignition of the main booster 
is to be generated only at confirmation of full function of 
these strap-on motors. Functioning of the strap-on motors 
is monitored through monitoring their pressures. When all 
the four motor pressures cross 95% of the predicted full 
value, the instrumentation system should give confirma-
tion signal. Command for release of the LHRS is to be 
generated using this signal. Till then the LHRS holds the 
launch vehicle firmly attached to the launch pad. Success 
of launch depends on the functioning of LHRS. So we say 
that functioning of LHRS is mission critical. GSLV launch 
has to be aborted if it fails. 
Very high reliability is required for all items/devices which 

do such mission critical functions. It is achieved through 
meticulously carrying out a big list of actions listed by 
systems reliability teams through discussions with various 
teams involved in the design, development and manage-
ment. This list includes, along with others, a large number 
of structural tests, developmental tests and qualification 
tests also.   
LHRS is a hybrid system. The main hold/release mecha-
nism is hydraulically operated with operating pressure of 
around 80 ksc. Operating fluid is special grade oil. Pump-
ing system is electrical. Monitoring and control is elec-
tronic. All put together, it is a complex system. Added to it, 
we were doing it for the first time, literally from scratch. 
Managing an interdisciplinary group was quite challeng-
ing, but very much interesting. Having experience with 
development of other systems, I was always prepared to 
face issues. After all, you learn more and deeper through 
finding solutions to such issues. But, at the same time, be-
ing the leader of the team, I had to be aware that not every 
member of the team would accept anomalies/problems or 
failures with grace. It is but humane, in such contexts, to 
think that “I am right” and that problem is because of the 
other teams. I could experience it much.
Let me cite a case. In the developmental tests we do as 
many measurements as possible. This would help us to 
characterize the system in more detail than is generally 
asked by project teams. We provide sufficient redundancy 
also to many of the measurements. But sometimes it leads 
to some confusion too. Some of the results got through 
such measurements could point out some inadequacies 
in the design. These may not be straight away accept-
able to the designer. His first attempt would be then to 
find fault with the measurement. Instrumentation engineer 
would not agree with him saying that his system has gone 
through all the required tests and checks before being used 
for testing the device. You can imagine what could follow 
in such a situation - arguments and arguments not leading 
to any useful conclusion. I do agree with the view of Rob-
ert Lynd that ‘human being is argument proof’. It is better 
to stop their argument and get them back to work without 
giving chance for too much of arguments. So I used to tell 
each of my teams to look into their system more critically 
to see if some mistake or fault occurred fresh or was left 
unnoticed. Only if you cannot find anything wrong with 
your system even after doing a thorough systematic check, 
you should suggest that something could be wrong with 
the other system. Only through such an attitude can any 
team work progress. 
Any engineering work requires team effort. Every member 
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of an engineering team must be aware of this. Students of 
engineering should learn it through doing their project ac-
tivities with real team spirit, each member contributing to 
the total objective.      

- Prof. P. R. Madhava Panicker

WiMAX 802.16e 
Worldwide Interoperability for Microwave 

Access 

1. Introduction to WiMAX
WiMAX - Worldwide Interoperability for Microwave Ac-
cess: is a wireless communication technology delivering 
high speed services over large distances. It has the poten-
tial to replace a number of existing telecommunications 
infrastructures.  In a fixed wireless configuration it can 
replace the telephone company’s copper wire networks, 
the cable TV’s coaxial cable infrastructure while offering 
Internet Service Provider (ISP) services. WiMAX provides 
fixed, portable or mobile non-line-of sight service from a 
base station to a subscriber station, also known as cus-
tomer premise equipment (CPE).  Some goals for WiMAX 
include a radius of service coverage of 6 miles from a 
WiMAX base station for point-to-multipoint, non-line-of-
sight service. 
The emerging WiMAX technology (802.16d today and 
802.16e in the near future) will further enable mobility and 
reduce reliance on wired connections. The initial version 
of the 802.16 standard, approved by the New-York based 
IEEE in 2002, operates in the 10-to-66-GHz frequency 
band and requires line-of-sight towers. The 802.16a exten-
sion, ratified in March 2003, does not require line-of-sight 
transmission and allows use of lower frequencies (2 to 11 
GHz), many of which are unregulated. 
Additional 802.16 standards are in the works and will cov-
er:
 802.16b — Quality of service
 802.16c — Interoperability, with protocols and test-
suite structures
802.16d — Fixing things not covered by 802.11c, which 
is the standard for developing access points
802.16e — Support for mobile as well as fixed broad-
band and is therefore also known as “MOBILE WiMAX”. 

2. WiMAX Network Architecture and Evaluation 

Figure 1. WiMAX Network reference Model (NRM)
ASN- Access Service Network, NAP-Network access pro-
vider, CSN- Core Service Network, NSP- Network Service 
Provider, SS/MS – Subscriber station/ Mobile Station.
2.1 Baseline Reference Model
The baseline WIMAX network architecture can be logically 
represented by a network reference model, which identifies 
key functional entities and reference points over which the 
network interoperability specifications are identified. The 
WIMAX network model differentiates between network 
access providers (NAPs) and network service providers 
(NSPs). The NAP is a business entity that provides WIMAX 
radio access infrastructure, while the NSP is the business 
entity, that provides IP connectivity and WIMAX services 
to WIMAX subscribers according to some negotiated ser-
vice level agreements (SLAs) with one or more NAPs. The 
network architecture allows one NSP to have a relation-
ship with multiple NAPs in one or different geographical 
locations. It also enables NAP sharing by multiple NSPs. 
In some cases the NSP may be the same business entity as 
the NAP.
The WIMAX NRM consists of several logical network en-
tities: MSs – Mobile Station, an access service network 
(ASN) and a connectivity service network (CSN) and their 
interactions through refence points R1 to R7. Each MS, 
ASN and CSN represents a logical grouping of functions 
as follows:
 Mobile Station (MS): Generalized user equipment 
set providing wireless connectivity between a single or 
multiple hosts and the WIMAX network. 
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 Access Service Network (ASN): Represents a 
complete set of network functions required to provide 
radio access to the MS. These `functions include layer2 
connectivity with the MS according ti IEEE 802.16 stan-
dards and WIMAX system profile, transfer of authenti-
cation, authorization and accounting (AAA) messages to 
the home NSP, preferred NSP discovery and selection, 
relay functionality for establishing layer 3 connectivity 
with MS as well as the radio resource management and 
ASN-CSN tunneling.
 Connectivity Service Network (CSN): 
A set of network functions that provide IP connectiv-
ity services to WIMAX subscriber. The CSN may further 
comprise network elements such as routers, AAA servers, 
home agents and user database as well as networking 
gateways or enhanced network servers to support multi-
cast and broadcast services and location based services. 
A CSN may be deployed as part of an incumbent WIMAX 
NSP.
The ASN may be implemented as an integrated ASN 
where all functions are collocated in the same logical en-
tity, or it may have a decomposed configuration in which 
the ASN functions are selectively mapped into separate 
nodes, as BS and an ASN gateway. A decomposed ASN 
may consist of one or more BSs and at least one instance 
of an ASN-GW.

3. An IEEE standard for WiMAX - 802.16e
The IEEE 802.16 standard (also known as the air inter-
face for fixed broadband wireless Access (FBWA) sys-
tems or IEEE WMAN air interface) is the first version 
of 802.16 family standards (published in April 2002). It 
specifies fixed broadband wireless systems operating in 
the 10–66 GHz licensed spectrum, which is expensive 
but there is less interference at the high-frequency band 
and more bandwidth is available. Because radio waves in 
this band are too short to penetrate buildings, the 802.16 
standard is only used for line-of-sight (LOS) connections. 
Compared to nonline-of-sight (NLOS) connections, LOS 
links are not so flexible but are stronger and more stable 
against transmission errors. IEEE 802.16 is interopera-
ble with other wireless networks, such as cellular systems 
and wireless local area networks (WLANs). 

4. WiMAX ADVANTAGES
• High Capacity
• Quality of service

• Flexible Architecture
• Mobility
• Improved User connectivity
• Robust carrier class operation
• Scalability
• Non line of sight connectivity
• Cost effectiveness
• Fixed And Nomadic access

5. WiMAX RELATIONSHIP WITH OTHER WIRELESS 
TECHNOLOGIES

6. WiMAX applications
• Automatic teller machines
• Online gaming
• Multimedia communication
• Medical applications
• Vehicular data and voice
• Sensor networks
• Wireless Video Surveillance 
• Backup/redundancy 
• Telemetric 
• Mobile transmission 
• Real-time monitoring 
• Wireless transmission
7. References
1. WiMAX Forum - Technology”. Retrieved on 2008-07-22.
2. IEEE 802.16e Task Group (Mobile Wireless MAN®)”. ieee802.
org. Retrieved on 2008-03-12.
3.  IEEE Communication magazine October 2008, Vol. 46, No.10
4. “WiMAX Forum Overview”. Retrieved on 2008-08-01. 

 - M.ShanmugaPriya, Asst Prof, DAEI
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DCS or PLC which one would you choose?

Introduction
Generally, the concept of automatic control includes accomplishing 
two major operations; the transmission of signals (information flow) 
back and forth and the calculation of control actions (decision mak-
ing). Carrying out these operations in a real plant requires a set of 
hardware and instrumentation that serve as the platform for these 
tasks. Distributed Control Systems (DCS) and Programmable Logic 
Controllers (PLCs) are two different control platforms for industrial 
automation. During the early days of its development DCS looked 
dramatically different from the PLCs.  Today, the two technologies 
share their kingdoms as the functional lines between them continue 
to blur.Therefore the purpose of this short article is to briefly explain 
both these technologies and to compare between the two in terms of 
suitability of applications.

DCS
Introduced during mid 1970 to replace pneumatic controllers using 
computers. DCS systems initially performed local control of devices. 
Distributed control system (DCS) could replace analog panel instru-
ments to performe the corresponding control functions and its user 
interface mimicked their panel displays. The advantage was low wir-
ing cost. But the disadvantages were that detailed control, remote 
monitoring, alarming & recording of performance history were not 
possible. With advent of minicomputers sensors and actuator were 
controlled using a central computer. When microcomputers were in-
troduced distributed control systems were installed in the plant near 
the central control room via proprietary data communication lines 
called Data Highways. DCSs then gained sequence logic capabilities 
to control batch processes as well as continuous ones. DCSs per-
formed hundreds of analog measurements and controlled dozens of 
analog outputs, using multi-variable Proportional Integral Deriva-
tive (PID) control.  
First DCS were developed by Honeywell, US in 1975. Advantages 
were flexibility in design, easier to modify and upgrade, less failure 
etc. Disadvantages were lack of interoperability among systems from 
different manufactures due to proprietary protocols 
A schematic of the DCS network is shown in figure. Basically, various 
parts of the plant processes and several parts of the DCS network 
elements are connected to each others via the data highway (field-
bus). Although figure shows only one data highway, in practice there 
could be several levels of data highways. A large number of local 
data acquisition, video display and computers can be found distrib-
uted around the plant. They all communicate to each others through 
the data highway. These distributed elements may vary in their re-
sponsibilities. For example, those closest to the process handle high 
raw data traffic to the local computers while those farther away from 
the process deal only with processed data but for a wider audience. 
The data highway is thus the backbone for the DCS system. It pro-
vides information to the multi-displays on various operator control 
panels sends new data and retrieve historical data from archival stor-
age, and serves as a data link between the main control computer and 
other parts of the network. 
On the top of the hierarchy, a supervisory (host) computer is set. The 
host computer is responsible for performing many higher level func-

tions. These could include optimization of the process operation over 
varying time horizons (days, weeks, or months), carrying out special 
control procedure such as plant start up or product grade transition, 
and providing feedback on economic performance.

PLC
Introduced in 1960 to replace relays and hardwired programming, 
Programmable logic controller (PLC) is another type of digital tech-
nology used in process control. With the same 8-bit microprocessor 
technology that gave rise to the DCS, PLCs could replace conven-
tional relay/solid-state logic in machine control. PLCs dealt with 
contact input/output (I/O) and started/stopped motors by perform-
ing Boolean logic calculations. It is exclusively specialized for non-
continuous systems such as batch processes or that contains equip-
ment or control elements that operate discontinuously. It can also be 
used for many instants where interlocks are required; for example, a 
flow control loop cannot be actuated unless a pump has been turned 
on. Similarly, during startup or shutdown of continuous processes 
many elements must be correctly sequenced; for example, upstream 
flows and levels must be established before downstream pumps can 
be turned on. 
The PLC concept is based on designing a sequence of logical deci-
sions to implement the control similar to the above mentioned cases. 
Such a system uses a special purpose computer called programmable 
logic controllers because the computer is programmed to execute the 
desired Boolean logic and to implement the desired sequencing. In 
this case, the inputs to the computer are a set of relay contacts repre-
senting the state of various process elements. Various operator inputs 
are also provided. The outputs from the computer are a set of relays 
energized (activated) by the computer that can turn a pump on or off, 
activate lights on a display panel, operate solenoid valve, and so on.  
PLCs can handle thousands of digital I/O and hundreds of analog 
I/O and continuous PID control. PLC has many features besides the 
digital system capabilities. Figure shows a typical control architec-
ture based on a PLC
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A typical centralized PLC + HMI SCADA architecture

The Engineering Workstation (EWS) is for project development, in-
cluding configuration of graphics, logic, alarms, security, etc.
The Operator Workstation (OWS) provides the operator interface, 
including color graphics, faceplates, alarms, logging, trends, diag-
nostics, etc. The EWS includes an OWS for testing and troubleshoot-
ing.
The Field Control Unit (FCU) executes sequential and regulatory 
logic and directly scans inputs/outputs (I/Os). Depending on the 
FCU’s configuration, multiple brands of I/Os can be scanned from 
one unit.
The I/O Subsystem supports input and output devices from all the 
standard industry suppliers.
The microFCU is a small PLC that executes sequential and regula-
tory logic and directly scans onboard I/O.
The SCADA Data Server (SDS) interfaces the system to PLCs, Field-
bus technologies, remote terminal units (RTU), PLC I/O, and other 
third-party devices. The SDS can also execute sequential and regula-
tory logic and directly scan supported I/O.  It can also act as a data 
gateway allowing the system to work with just about any device.
The Process Historical Archiver (PHA) stores and retrieves histori-
cal data collected by the FCU, microFCU, SDS, or any other intel-
ligent device in the system. The PHA can run standalone or can share 
an OWS workstation.
PLCs are not typical in a traditional process plant, but there are 
some operations, such as sequencing, and interlock operations, that 
can use the powerful capabilities of a PLC. They are also quite fre-
quently a cost-effective alternative to DCSs where sophisticated pro-
cess control strategies are not needed. Nevertheless, PLCs and DCSs 
can be combined in a hybrid system where PLC connected through 
link to a controller, or connected directly to network.

DCS vs PLC
New developments in the field of electronic automation have led to 
the convergence of PLC and DCS technologies. Let’s look at the com-

ponents of a DCS or PLC based system to see how different (or simi-
lar) they really are. At first glance, the pictured system architectures 
look very similar. Both systems share the following components:
 Field devices
 Input/output modules
 Field Controllers
 Human Interface Systems (HIS)
 Management Systems for Supervisory Control.
 Business integration using World Wide Web connectivity

As you look at the following system architectures, you should note 
that the technologies used in each system are in fact, very similar; 
the difference becomes more apparent when you consider the nature 
and requirements of the application.
For example, in the DCS architecture diagram, redundancy is often 
employed for I/O, controllers, networks, and HMI servers. Since re-
dundancy adds cost and sometimes
complexity, DCS users must carefully evaluate their need for redun-
dancy in order to achieve their required system availability and to 
prevent unplanned downtime.
The PLC architecture illustrates one of its most common applica-
tions, the control of discrete field devices such as motors and drives. 
To effectively control motors and
drives requires that the controller be able to execute at high speeds 
(typically a 10–20 msec scan rate). From a technology point of view, 
one can see that PLC and DCS are not very different, which has 
paved the way for them to merge. Therefore, we must look beyond 
technology to the application expertise and domain knowledge that 
is built in to these systems.

The following schematic shows a Liquified Nitrogen Gas (LNG) Ter-
minal Automation System (TAS) implemented using Yokogawa DCS 
Centum 3000 as well as Yokogawa PLC unit FA-M3.

Typical architecture of DCS based system.

APPTRONICS review



-  10  -

Typical architecture of PLC based system
A terminal/large depot is a storage area where petroleum products 
are received through cross-country pipelines and/or large marine 
vessels and are stored in tank farms. Subsequent distribution is car-
ried out using trucks, barges, rail cars (popularly known as tank cars 
or wagons), and similar means.
The management function(called TAS-MS)provides a gateway to up-
per level system to properly handle orders downloaded from there.
The downloaded data is analyzed and managed at TAS-MS to pro-
duce sequence of events and information unit understood by TAS-CS 
for control execution. The control function (called TAS-CS) includes 
all necessary monitoring and control function, collects data from field 
device.

A large Liquefied Natural Gas (LNG) terminal.

The Seven Questions to Ask Yourself before Choosing a System
1. What are you manufacturing and how?
PLCs were originally designed for factory automation applications 
whichinvolved the manufacture and/or assembly of specific items 
–“things”.   The process is, by nature, very logic control intensive, 
often with high-speed requirements. This type of process is often con-
trolled by a PLC and Human Machine Interface (HMI) combination. 

Where as DCS are designed for process automation applications 
which typically involve the transformation of raw materials through 
the reaction of component chemicals or the introduction of physical 
changes to produce a new, different product – “stuff.” These applica-
tions may be composed of one or more process unit operations piped 
together. One key characteristic is that the operator can’t see the 
product. It is usually held within a vessel and may be hazardous in 
nature. There is usually a large amount of simple to complex analog 
control (i.e., PID or loop control), although the response time is not 
that fast (100ms or greater). This type of process is often controlled 
by a DCS.
2. What is the value of the product being manufactured and the cost 
of downtime?
If the value of each independent product being manufactured is rela-
tively low, and/or if the cost involved in plant downtime that results 
in lost production, with little damage to the process is low, then PLC 
is the likely choice. 
However if the value of a batch is high, either in raw material cost 
or market value, and downtime not only results in lost production but 
potentially dangerous and damaging conditions, the selection should 
be DCS. In some chemical applications, maintaining the process at 
steady state is critical, because if the system goes down, the product 
could solidify in the pipes. Examplt if the cat cracker in a refinery 
goes down it could be days before it can be brought back on line and 
that production can resume. This means lots of lost revenue for the 
refinery. The DCS system, which typically includes optional redun-
dancy, is probably worth the additional upfront investment for these 
applications. 
In contrast, the bottling operation of a brewery that only needs to 
run 10 hours a day to meet production schedules, and which can be 
shutdown for system maintenance, troubleshooting, or upgrades with 
very little impact on the bottom line, is a classic PLC application.

3. What do you view as the “heart” of the system?
Typically the heart of a factory automation control system is the con-
troller (PLC), which contains all of the logic to move the product 
through the assembly line. The HMI is often an on-machine panel 
or a PC-based station that provides the operator with supplemental 
or exception (emergency) data. Increasingly, operational information 
resulting from data analysis is also a requirement for factory automa-
tion applications requiring for a more sophisticated HMI. 
In process automation, where the environment can be volatile and 
dangerous, and where operators can’t see the actual product, the 
HMI is considered by most to be the heart of the system. In this sce-
nario, the HMI is a central control room console that provides the 
only complete “window” into the process, enabling the operator to 
monitor and control the processes which are occurring inside pipes 
and vessels located faraway and throughout the plant.
4. What is the role played by the operator?
In a PLC environment, the operator’s primary role is to handle ex-
ceptions or emergencies. Status information and exception alarming 
help keep the operator aware of what is happening in the process. In 
many cases the factory can run “lights out”, i.e without much opera-
tor interferences. 
The DCS plant requires however an operator to make decisions and 
continuously interact with the process to keep it running. In fact, 
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the operator’s process knowledge is often critical to keep the pro-
cess running optimally. The operator will change setpoints, open/
close valves, or make a manual addition to move a batch to the next 
stage of production. Within the HMI, faceplates and analog trends 
provide a critical view into what is really happening in the production 
process, while the alarm management system focuses the operator’s 
attention on areas where he must intervene to keep the process run-
ning within its target performance envelope. In the event of an HMI 
failure, the plant could be forced to shutdown in order to keep people 
and equipment safe.
5. What system performance is required?
The speed of logic execution is a key differentiator. The PLC has been 
designed to meet the demands of high-speed applications that require 
scan rates of 10 msecs or less, including operations involving mo-
tion control, high-speed interlocking, or control of motors and drives. 
Fast scan rates are necessary to be able to effectively control these 
devices. 
The DCS doesn’t have to be that quick – most of the time. The regula-
tory control loops normally scan in the 100 to 500 millisecond range. 
In some cases, it could be detrimental to have control logic execute 
any faster – possibly causing excessive
wear on final control elements such as valves, resulting in premature 
maintenance and process issues. The extra cost for redundancy, may 
be well worth it in the case of the typical DCS system, where high 
availability is mission critical. However, it is often not cost-justified 
to make a PLC system fully redundant.
6. What degree of customization is required?
The expectation and desire to be able to create a customized applica-
tion varies greatly between DCS and PLC users. Because the PLC 
was originally designed to be a jack of all trades, it’s understood that 
the development of customized routines and functions is required to 
meet the unique needs of an application. A systems integrator may be 
applying a PLC toward a palletizing machine today and then tom-
morrow he might be pointing it toward a laser cutting lathe. The PLC 
delivers a “toolkit” of functions and elemental building blocks that 
can be custom-developed and chained together to address the re-
quirements of an application. Provisions are available to enable the 
integration of functions and products into a seamless architecture. 
Additionally, powerful programming languages are typically avail-
able to facilitate the
creation of custom code from scratch. However a DCS cannot be so 
easily customized for such a variety of applications.
7. What are your engineering expectations?
Factory automation engineers want customizable control platforms, 
which offer the individual components that can be quickly pro-
grammed together to accomplish the task at hand. Often integrators 
and engineers open the PLC “toolkit,” roll up their sleeves, and start 
programming. The tools provided by a PLC are typically optimized 
to support a “bottom-up” approach to engineering, which works well 
for smaller applications. 
DCS engineers, on the other hand, are typically most effective using 
a “top-down” approach for engineering, which forces them to put 
significant effort into the upfront design. This focus on upfront design 
is a key to minimizing costs, compressing the project schedule, and 
creating an application that can be maintained by plant personnel 
over the long term. Since DCS applications are typically larger and 

plantwide in scope, the ability to propagate libraries and templates 
throughout the
application is very important to minimize rework and promote the use 
of standards.
Summary
Turn the clock back 10-15 years: The programmable logic control-
ler (PLC) was king of machine control while the distributed control 
system (DCS) dominated process control. We now use each where the 
other used to rule. However, PLCs still dominate high-speed machine 
control, and DCSs prevail in complex continuous processes.
Think about it this way – The PLC is controlling a machine, while 
the DCS is controlling the plant. For example, a pencil manufacturer 
is producing an incredible amount of pencils at an extremely rapid 
speed using a PLC. By programming in machine code, engineers 
might be able to squeeze another 10 milliseconds out of the machine, 
which is now capable of punching out even more pencils and profits.
The PLC engineer demands that kind of flexibility and open archi-
tecture.
The process engineers controlling entire plants with a DCS require 
more intuitive programming platforms, which utilize predefined and 
pre-tested functions to save time and to ensure repeatability.

-Prof. Dominic Mathew

DAEI, RSET.

ROBOTICS IN MEDICINE

The future of robotic technology paved way in medicine, surgery, 
reproductive endocrinology, and its role in surgical education & 
telepresence surgery. Robots play a very crucial role in the modern 
medicine. Robots are being developed in order to overcome several 
limitations of man. 
Dr. David Gow created the first bionic arm in 1998 called the EMAS 
(Edinburgh Modular Arm System). Recent technological researches 
have undergone much advancement in using robots for complicated 
surgery and other medical activities. One of the most important field 
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in which robots have been most effectively used is robotic assisted 
surgery, robots are being used in many complicated surgeries like 
cardiothoracic surgeries, vascular surgery, ortho surgeries, surger-
ies in brain, kidney and other complicated areas. Pill sized robots 
are being used in imaging of the internal organs and in analyzing the 
hormone levels as well as many biological activities. Robots are also 
being used to aid the disabled.
The use of robotics in medical field can be broadly classified into 
three different fields namely macro robotics, micro robotics and bio 
robotics on the basis of their purpose and complexity of approach 
in order to develop these machines. Macro robotics deals with the 
development of robots, wheelchairs and manipulators for rehabilita-
tion as well as new more powerful tools, techniques and equipments 
for surgery and other related applications. It mainly focuses on de-
veloping powerful equipments and mechanical devices to aid the 
disabled and generally they are designed to be operated by people 
with less expertise. Micro robotics includes the development of ma-
chines which aid the field of minimally invasive surgery as well as 
to the development of a new generation of miniaturized mechatronic 
tools for conventional surgery. These tools are usually developed to 
be handled by people who are specially trained and is designed to 
handle more complicated tasks. Precision and accuracy of these in-
struments is an unavoidable fact and adds to the complication of the 
design. Bio robotics deals with the issues of modeling, simulating 
and studying biological systems in order to provide a better insight 
and a better understanding about the human physiology. This field of 
robotics mainly aims at recreating locomotion and simulating other 
psychological activities aimed at developing prognostics and other 
lifesaving equipments.

The major advantage of using a robot is its accuracy i.e. it can locate 
itself incisions over the critical parts of the body thus preventing ex-
cessive bleeding and related complications. It helps in miniaturiza-
tion of the equipments and it also provide a better zoomed and clear 
view and better understand the body parts or region to be operated. 
Since robotic surgery techniques are highly precise it reduces the 
days of hospital stay since patient recovery is quick because of re-
duced blood loss and use of pain medication. Major disadvantage 
of robotic technology in medicine is the cost associated with its de-
velopment. The robotic equipments which had to be planted inside 
the body need to be sterile which accounts for most of the cost of 

its production. In most cases maintenance of these robotic parts are 
highly expensive and expert training is required to handle them. In 
spite of all these disadvantages researches in using robots in the field 
of medicine is gathering pace and in the near future robots will help 
humans in medical operations and analysis and will help in faster 
identification and curing of the diseases.
In medicine and more specifically surgery, robotic technology has 
become a viable surgical alternative to provide minimally invasive 
surgery with the advantages of traditional open surgical techniques. 
In addition, robotics has a role in the surgical training at home by 
increasing the precision and accuracy of the learning process, al-
though this has yet to be translated to the operating room. Robotics 
may also allow for telementoring and telepresence surgery facilitat-
ing global access health care and new approaches are needed to 
definitively determine the future role of robotics.

-Anuj Abraham, Asst. Professor, DAEI

Image classification using neural network

It is very difficult to classify the images with a robust success rate 
using classical statistical algorithmic approaches. For such classifi-
cation problems, the application of Artificial Neural Networks (ANN) 
is found to be very successful. A multilayer feed forward network can 
be used for classifying the images. The network can be trained with 
a large number of images using back propagation algorithm to pro-
duce an acceptable level of robustness. Multiple back propagation 
methods and a variable number of hidden layers can be incorporated 
with the neural networks for a comparative study of their respective 
efficiencies. 
The application of ANN is ideally suited for classification problems 
as it can make adaptive guesses even from incomplete or vague infor-
mation and hence provides an inexpensive and intuitive method for 
image classification. By applying the supervised learning technique, 
a network can learn from illustrative exemplars, and it creates an 
internal structure of rules to classify different inputs, such as distin-
guishing images. 
Image processing and neural network methodologies can be inte-
grated to achieve the goal. The system can have two interconnected 
stages, a feature extraction stage that characterize the essential in-
formation content of the input data set, followed by a classifier net-
work that performs the required classification as shown in Fig 1.

Fig 1. Architectural overview
The methodological classification of images can be executed by 
firstly, processing the given image set to obtain the salient features, 
creating the neural network followed by training the network with 
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a randomly chosen training set, testing the neural network with a 
new testing set and finally, the optimization. In order to decrease the 
complexity of the network and time required to train the network, the 
number of inputs applied to neural network are reduced by extract-
ing salient features from the image. Then the neural network can be 
created. A multilayer feed forward neural network is a good choice. 
There is no theoretical limit on the number of hidden layers, but typi-
cally it is one or two. There are no known rules for specifying the 
number of neurons in hidden layer, hence it is chosen either based 
on prior experience or simply chosen arbitrarily and then refined by 
testing. The neural network can be trained using back propagation 
algorithm with sufficient number of images belonging to both cat-
egories giving the target/desired outputs for each input. The network 
is then tested with images in the testing set. Networks with differ-
ent number of neurons in hidden layer can be created. The network 
which gives optimum performance in terms of maximum overall suc-
cess rate and minimum time for training is selected, which is the 
optimization phase.
As an example, let us consider the classification of underwater im-
ages into natural underwater shapes (NU shape) and human made 
wrecks (HM wreck) or unnatural shapes. As a first step, the given 
image is resized to 100 by 100 pixels. Then it is divided into 100 seg-
ments each of 10 by 10 pixels and average of each segment is com-
puted. These average pixel values are applied as input to the neural 
network. Hence it requires 100 neurons in the input layer. As second 
step, a neural network having an input layer with 100 neurons, a 
hidden layer and an output layer with one neuron is created. Output 
value set was binary such that 0 represents NU shape and 1 repre-
sents HM wreck. The trained networks are tested with the training set 
to ensure that training was successful. Then it is tested with another 
testing set and the success rate is calculated. Some of the images 
belonging to the two categories are shown in Fig 2.a. and Fig 2.b.

Several variations of back propagation algorithm such as, Leven-
berg-Marquart algorithm, Resilient back propagation algorithm etc 
can be used for training. The results can be compared. Normally, 
Levenberg-Marquardt training is used for small and medium size 
networks, if enough memory is available. If memory is a problem, 
then there are a variety of other fast algorithms available such as Re-
silient back propagation training algorithm. It is found that overall 
success rate is lower in case of resilient back propagation compared 
to the system trained with Levenberg-Marquardt algorithm. The time 

required for training is small in the case of training with Resilient 
back propagation even for very large networks. From the results, 
it can also be seen that as the number of neurons in hidden layer 
increases, the time required for training increases. Thus we can see 
that artificial neural networks are a good choice for image classifica-
tion compared to conventional classification methods.

        
-Sabna N.,

Assistant Professor (AE & I).

Optical Tactile Sensors

A tactile sensor is a transducer which is capable of detecting and 
measuring properties like shape, surface texture, etc   of an object by 
making physical contact with it and then converting that information 
into a signal which can be processed. 
Tactile sensation is the process of determining physical properties of 
an object through physical contact with that object. A tactile sensing 
system, therefore, is a system that is capable of detecting and col-
lecting such information by means of tactile sensors. In other words, 
it is the process of detecting and measuring the spatial distribution 
of forces on a sensory surface. Unlike other sensing modalities in 
humans, tactile sensing is determinant and direct. It is not distorted 
by perspective, confused by external lighting, or greatly affected by 
the material constitution or surface finish of objects. In addition to 
the direct information perceived by tactile sensing, it also provides 
us with information to maintain the posture of our body, to monitor 
walking, to grasp items, to manipulate objects, and to warn of physi-
cal danger .One important area of application of tactile sensors is 
robotics.
Optical tactile sensors make use of light sources and light detectors. 
They are used to detect the presence, absence, position and shape of 
an object. These sensors can be used for sensing both touch as well 
as force. The figure below shows the working principle of the sensor.

As evident from the figure when an object is gripped, the array of 

APPTRONICS review



-  14  -

touch sensors opaque plates  are moved according to the profile of 
the object and the gripping force thus producing a 2D signal  as a 
function of the object profile. 
These signals can be processed with special pattern recognition al-
gorithms by a computer for performing pick and place tasks.More 
details of tactile sensors can be found in the e –book given in refer-
ence [1].
Reference:
1) Siamak Najarian, Javad Dargahi, Ali Abouei Mehrizi. Artificial 
Tactile Sensing in Biomedical Engineering.  http://accessengineer-
inglibrary.com/

-Krishna kumar K.P, Asst. Prof. DAEI 
Asha Joseph. Asst. Prof. DAEI 

Gas leakage detecting instrument /
Gas analyzer

In recent years, one of the most commonly used item in household is 
liquefied petroleum gas (LPG). As we depend on it for most of our 
cooking activities, this becomes an inevitable source of energy.
 But , lack of awareness and care leads to many problems. Some of the  
major questions that arise are :
“Worried that it may lead to explosions…!”
“Oh ! its very difficult to detect a gas leakage..?” an so on.
So, here we introduce a “GAS LEAKAGE DETECTOR”.

It detects the gas that are generally combustible and thus provides a 
safe environment.

Basic Block Diagram
Materials Required
• Two heat chambers:
• Heat chamber 1 and heat chamber 2.Heat chamber 1 is filled with 
air and is sealed.
• Heat chamber 2 is filled with ambient gas or air through an aspira-
tor.
• These chambers also include a platinum sensor
• Two resistors in which both of them are having same value of re-
sistance
• An external power supply  • An output meter
Working and Construction 
The working is based on ‘Wheatstone bridge principle’
The heat chambers contain temperature sensors. The sensor material 
used is platinum
Why we use platinum?
• Possesses fine response towards temperature 
• High accuracy 
• Linear range of relation between temperature and resistance ie, as 
temperature increases resistance also increases.
We now consider the actul working of the gas leakage detector. It can 
have two different conditions or operations.
 Case 1 : When both the heat chambers are subjected to normal am-
bient temperature then no ignition is produced since no combustible 
gases are present, hence produce no output signal for the gas leakage 
detector
Case 2: When there is any gas leakage, then heat chamber 2 will be 
filled with combustible gases taken through an aspirator (an aspira-
tor is a gas sucker that is adjusted in such a way that it sucks very 
minute amount of gas). Once it is filled with combustible gases, the 
chamber is ignited and it produces an unbalanced condition due to 
ignition. The corresponding output is then obtained. The output sig-
nal can be digital or analog based on our convenience.
Design
Phase 1:Sensor design ie, to design and build the sensor.
Phase 2: To setup the external circuit ie, a wheatstone bridge.
This works with the change in “thermal conductivity”  ie, a measure 
of ability of a substance to conduct heat by changing the temperature,  
the resistance of the platinum changes and this leads to change in 
output 
Advantages
• Using gas detectors for analyzing gas leakage is cheap
• Provides safety
Reference
•Ernst Deoblin: Principles of Instrumentation Systems, Instrumenta-
tion Engineering GATE 2010, Platinum Sensors Ltd.                                          

-Mariya George, S6 AEI
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SLING PSYCHROMETER

 Of all environmental parameters, humidity is perhaps the least un-
derstood and most difficult to measure. The most common electronic 
humidity detection methods tends to be expensive and complex. Al-
though not as accurate as other methods , a  sling psychrometer can 
be used to measure the relative humidity
Relative humidity refers to the ratio of the moisture content of the air 
to the saturated moisture level at the same temperature and pressure. 
It is abbreviated as RH and expressed as a percentage of relative 
humidity. Dew point temperature is a term related to relative humid-
ity. Dew point temperature is the temperature at which water vapour 
starts to condense out of air, that is cooling. When the air is satu-
rated, the dew point temperature is equal to the dry bulb temperature 
and wet bulb temperature. When the air is not saturated the dry bulb 
temperature is higher than the wet bulb temperature
 A Sling psychrometer can be used to measure the relative humidity 
by using the wet bulb and dry bulb temperatures.
 MATERIALS REQUIRED
#   2 non-mercury thermometers, 
#   15 cm (6 in.) wooden dowel
#   5 cm (2 in.) wood screw, 
#   2 washers, 

#   1 cm (0.5 in.) plastic spacer (such as a section of plastic drinking 
straw), 
#   5 cm (2 in.) porous cloth soaked in water 
#   Safety glasses
PREPARATION
A sling psychrometer consists of two thermometers. One is a wet bulb 
and the other is a dry bulb. To make a wet-bulb thermometer, wrap a 
piece of white, porous cloth  which has been soaked in water around 
the bulb of one of the thermometers and secure it with a rubber band 
or twine.
Use a screw to attach the thermometers to the wooden dowel, with 
the spacer between the thermometers and the washers between the 
screw head and top thermometer and the bottom thermometer and 
dowel, in order that they can be circulated (slung) around a point, 
allowing air movement across each bulb . Safety glasses should be 
worn while twirling the sling psychrometer.
After twirling the sling psychrometer for 10 to 20 seconds, take read-
ings (in °C) from both thermometers and record the results.Use the 

relative humidity chart to determine the relative humidity of the air.

Figure - Assembled psychrometer

RELATIVE HUMIDITY TABLE
We  can use below table to determine relative humidity. The numbers 
in the center of the chart represent relative humidity in percentages. 
Relative humidity is determined by finding the differences in degrees 
between the dry-bulb and wet-bulb readings on the horizontal scale 
at the top, and then reading off where this column intersects the hori-
zontal row containing the dry-bulb temperature reading. 
Relative Humidity (%)
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For example, When the dry-bulb temperature is 20 and the wet bulb 
temperature is 40°C, the difference between the two readings ( dry-
bulb depression)  is 6 °C. According to the table, when the dry-bulb 
depression is 6 °C and the dry-bulb temperature is 20 °C, the
relative humidity is 51 percent

             - Babitha Antony, S6 AEI
 

STATES  OF  MATTER

We all are familiar with three states of matter.Solid,Liquid,Gas. But 
now,Do you know how many more states invented? Presently there 
are seven states of matter
1.Solid
2.Liquid                                         
3.Gas                                                                    
4.Plasma
5.Bose-Einstein Condensate
6.Fermionic Condensate
7.Quark-Gluon Plasma

Viscosity- Temperature Graph of Bose Einstein condensate

Most of us are familiar with the first 4 states of matter the remain-
ing three  are new in the group.It was first suggested by Sathendra 
Nath Bose &Albert Einstein.It is the state at which  Bosons(they are 
subatomic particles having Integer spin) arrange together at same 
energy level (Quantum level) and this state of matter is called Bose-
Einstein Condensate.Super fluidity and Super conductivity are the key 
features of these states of matter.Super fluidity means the fluid id free 
from gravity and viscosity.So it is not possible to keep the fluid in an 
open bottle as it free from gravity the matter will overflow by itself.
Super conductivity is the property due to which the Bose-Einstein 
Condensate can conduct with out any heat lose.This state of matter 
exists at very low temperature(4k).
Fermionic Condensate is some what similar to the Bose-Einstein 
Condensate but these state is formed by Fermions(Sub atomic par-
ticle having Fractional spin)eg:-Electron,Proton etc...Eventhough 
two electrons spinning in opposite direction,At very low temperature 
these form a cooper pair.In a sense they behave as it have the same 
energy level.Fermionic Condensate also have super fluidity,super 

conductivity.
The seventh state of matter is Quark-Gluon Plasma.The cocept was 
relatively new invented in 2001.Scientists still trying to make this con-
cept a  real one.The 5th and 6th states exists at very low temperature 
but the seventh state exist at extremely high temperature(4 Trillion 
degree celcious).Matter is formed by atoms and it is the subatomic 
particles that combines to form atoms Quarks are the basic material 
which combines to form electrons & protons etc..So at high tempera-
ture the subatomic particles splits to form Quarks and this state is 
called Quark-Gluon Plasma.    

-Rahul Babu
                                                 S6 AEI  

Ultrasonic Range Meter
There are several ways to measure distance without contact. One way 
is to use ultrasonic waves at 40 kHz (for distance measurements). An 
ultrasonic range meter is used to measure the distance to targets from 
its set point in many areas like factories.
 The working principle of the ultrasonic range meter is that it mea-
sures the amount of time taken for sound to travel to a particular 
surface and return as the reflected echo (velocity of ultrasonic wave 
is 343.2m/s). Ultrasonic range meter has following components two 
ultrasonic transducers (one transmitter & one receiver), two oscilla-
tors, one mod 1000 counter, one amplifier, one bridge rectifier, one 
AND gate, one NOT gate.  
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Block Diagram of Ultrasonic range meter
Construction

We use an astable 555 IC as oscillator to generate 40 kHz square 
wave for transmission and another astable 555 IC to generate high 
frequency clock pulses for counting. The frequency of clock pulse is 
variable.
If we need a resolution of 1 metre the time period of clock pulse.
    Time Period, T = 1/343.2 = 2.9*10-3 seconds
If we need a resolution of 1 centimetre the time period of clock pulse.
    Time Period, T = 1/34320 = 29*10-6 seconds
Therefore the frequency of the clock pulse is set according to the 
distance to be measured. The receiver output will be in mili voltage 
hence should be amplified. A dc voltage is necessary to pulse the 
counter, hence we need a bridge rectifier. It is connected to an AND 
gate through the NOT gate.
Working  
When we switch ON the circuit, both the counting and transmission 
begins. A 40 kHz oscillator based on 555 IC is activated as well as 
the oscillator for the clock pulse is also activated. The signal will get 
transmitted. And the reflected echo from the target is received by the 
receiver. This is given to an amplifier of gain 100 for amplification. 
Bridge rectifier will convert it into rectangle pulse with time period 
that will last until the measurement start push button is depressed 
which is given to NOT gate followed by an AND gate. The second 
input to AND gate is connected from the clock pulse.
When the receiver is in state ‘1’, clock pulse will stop and thus the 
counting also stops. From this the count corresponding to the time 
difference can be calculated. Thus we can calculate the distance.

-Aldase Job John, S6 AEI

WITRICITY
Have you ever imagined of charging the battery of any device like 
your laptop or cell phone by itself, ie, without using any external 
connections. Let us just imagine such a scenario. I hope that you will 
join me to remark such a technology could bring in a great revolution. 
Batteries of television sets, cameras, laptops and electric vehicles 

could get automatically recharged. 
Yes, such a technology is in the offing. It is called Witricity (wire-
less transmission of electricity). The approach is to radiate electrical 
energy from a power station. Your device needs only a subsystem to 
receive it and to convert it to usable form. You may need extra inter-
nal powering only for this subsystem, all the rest could be managed 
using the received energy.
You may even imagine your device getting recharged automatically 
from Witricity!

Tessa Rose Mary, S6 AEI

TEMPERATURE CONTROL SYSTEM FOR      
INSTRUMENT AIR DRYING TOWER  

     
Temperature is one of the main parameters of thermodynamics. If 
no net heat flow occurs between two objects, the objects have same 
temperature; otherwise heat flows from the hotter object to the colder 
object. This is the content of zeroth law of thermodynamics.
Temperature control finds varied uses in our everyday lives, be it 
common room coolers or large industrial devices like boilers etc.The 
ability to control temperature has not only improved our everyday 
lifestyle but has also aided in almost all industrial processes.
Our project aims at developing a temperature control system for 
instrument air drying tower. The heater inside the tower should be 
turned off when the temperature inside the tower exceeds a certain 
value and heater should remain ON if the temperature does not ex-
ceed the value. The figure below shows the block schematic represen-
tation.

   
The temperature inside the tower is sensed using the temperature sen-
sor LM35.  It senses the ambient temperature in terms of mV. The 
output of the sensor is given to the non-inverting terminal of a com-
parator as shown in figure. 
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The other input is a reference voltage. When the LM35 output ex-
ceed the reference voltage i.e. when the temperature is very high, the 
output of comparator is high and this drives the transistor SL100, 
which in turn drives the relay. The supply for relay is 12V. The relay 
in the normally closed position is connected in such a manner that 
the heating coil is connected to a 12V DC.  As soon as the ambient 
temperature becomes more than the reference, comparator output 
through the transistor drives the relay into normally open position 
and the heater is turned off.  If the LM35 output is less than the refer-
ence, then the output of comparator is low, there is no base drive to 
transistor SL100 and the relay remains in normally closed position.
A simple, yet effective method to control the ambient temperature of a 
closed space is discussed here. This method can be further improved 
to deal with larger areas.

-  Amrita.S, Ancy.P.Jaimy, Annu Jose, 
Swapna Sunilkumar, S6 AEI

Vanity phone numbers are numbers that can be spelled out as easy-
to-remember words using the letter on a telephone key pad.  For 
example, the number 378-6637 can be spelled as DRUMMER.  What 
word from the chapter could each of these numbers represent? (Hint 

is given in the bracket)

a) 623-7489 (Exercise to avoid it)------------------------------
b) 862- 2226 (Just avoid it) --------------------------------------

MAGIC SQUARE
Find the missing numbers such that if we add any row, column and 
diagonal wise the sum is 65.

Post your thoughts to Apptronics.

“God, our Creator, has stored within our minds and per-
sonalities, great potential strength and ability. Prayer 
helps us tap and develop these powers.”

     - APJ Abdul Kalam
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