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From the Associate Dean’s Desk 

Dear All, 

It gives me immense pleasure in releasing ‘ChemUnique Volume 04 Issue 03’. The Chemical 

Engineering Department of SASTRA University has been growing tremendously for the past 

20 years. It has boosted its outreach to a commendable position in all dimensions. The 

department has reoriented its syllabus according to current industrial practices. Courses like 

ASPEN Plus have been included to nurture the significance of Process Engineering among 

undergraduates. The number of companies approaching SASTRA in search of Process 

Engineers has increased manifold. Advancement of Research facilities in the department of 

Chemical Engineering has been helpful in inculcating an essence of Research and 

Development. The compilation of books in the department library has been progressing 

exponentially. My advice to you would be to make the best possible use of the facilities 

provided here to update yourself and stay ahead in the game. Nevertheless, we are striving to 

develop new strategies across the department and each of which involves renewed engagement 

and collaboration with our largest and most diverse assets: our students and faculties. 

 

Thanking you, 

R. Kumaresan, 

Associate Dean, 

School of Chemical and Biotechnology, 

SASTRA University 
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From the Editor’s Desk 

“Learning is an ornament in prosperity, refuge in adversity and a provision in old age.” 

-Aristotle 

ChemUnique was started in the year 2013 by a group of students as a medium to encourage 

technical as well as creative skills with the knowledge of the latest activities of the Chemical 

Engineering world. Since then it has never ceased to bring out the buzz in the field of Process 

Engineering to its readers. This interminable growth would not have been possible without 

constant support from our Associate Dean, Faculty and the IIChE Student Chapter, SASTRA 

University. ChemUnique Volume 04 Issue 03 has interesting articles, quizzes and promises to 

make the process of learning a lot more amusing. 

Happy Reading! 

  

 

 

ChemUnique Team 

Raghavi Krishnan, Chief Editor 

Ragul A.S, Editor 

Akash Raman, Editor 

Riti Patra, Design Head 

Sridhanya H. 

Ramya R. 

 

 

 

 

 

Send in your feedback to chemuniquefeedback@gmail.com 
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Bloom Box 

-  Preethi S., II year Chemical Engineering 

Keeping in mind the man of today, one can’t even imagine a couple of hours without electricity! 

How many people suffered without food and electricity during the floods in Chennai? What 

could have been a possible solution to it is the topic of this article. How many of us know about 

the Bloom Box?  

Bloom Box is a power generator manufactured by Bloom Energy. A co-founder and the CEO 

of Bloom Energy. Mr K. R. Sridhar, has a Bachelor’s degree in Mechanical Engineering from 

NIT, Tiruchirappalli. Bloom Energy launched a friendly fuel cell, which has thin ceramic plates 

made from beach sand. Each plate is coated with green nickel oxide based ink on one side - 

which acts as the anode and Lanthanum strontium manganite ink on the other side which is the 

cathode. The electrolyte used in this cell is Scandia stabilized zirconia. For economic purposes, 

Bloom Energy uses inexpensive metal alloy plates for conductance between the two ceramic 

fast ion conductor plates. A single fuel cell has the potential to power one light bulb. 

The fuel cells are stacked and expand and contract with temperature. The fuel stacks are 

contained in a refrigerator-sized unit which is called the Bloom Box. Oxygen is drawn into one 

side of the unit and fuel (which may be fossil-fuel, bio-fuel, or even solar power) is fed into the 

other side. The oxygen and the fuel combine within the cell and there takes place a Chemical 

reaction that creates energy with no combustion and no power lines. About 64 stacks of fuel 

cells could power a small business like a Starbucks franchise. Some customers of Bloom 

Energy: Google, Walmart, Adobe, Coca-Cola, EBay, FedEx, Yahoo, etc. 

Given today’s electricity transmission losses which account for about 7% of energy production 

and the efficiency of utility-size gas fired power stations of 33-48%, the Bloom Energy Server 

is up to twice as efficient. Bloom box converts Chemical energy to electrical energy in one step 

and is more fuel efficient than current gas-fired power stations and reduces transmission losses 

greatly. 

This kind of cell offers great promise in what may be the next big thing in Energy Engineering! 
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Chemical Engineering: From Coffee to 
Uranium 

-Akash Raman, II year Chemical Engineering 

Wake up, go to class, sleep in class, sleep more and repeat – isn’t that the familiar mantra of a 

life in University? But then, how do we sustain such a (coughs) complicated process? Surely 

we cannot survive the second phase – classes – without powerful stimulants! No, not those 

kinds of stimulants, I mean coffee. Coffee is the wonder liquid, it could well mean the 

difference between being caught napping in a class and acting awake! 

Nearly everyone knows how coffee is made – ground coffee is placed on a filter and hot water 

is poured on it. Upon standing, the water percolates through the filter carrying the coffee 

particles with it, giving us the filtrate that we drink. But why does this process actually occur? 

Why don’t the coffee particles stay back with the coffee grounds on the filter? 

What a filter does is that it retains solids that are undissolved in a liquid medium while letting 

the dissolved phase pass through. Simply put, the coffee must dissolve in the water. This occurs 

only because both are polar in nature. Thank God coffee isn’t non-polar! Can you imagine 

drinking a hot, steaming cup of oil based coffee every morning?! 

This process is otherwise called leaching – a method of solid-liquid extraction. The exact same 

process is used in extracting Uranium from low-grade ores. Only the solvent used is slightly 

modified, the water is acidified with sulphuric acid to improve the extraction. So, if you can 

make coffee, go ahead and apply for a job with BARC, you sure can extract Uranium for them! 

Now, to complete the traditional Indian coffee, we’d need milk of course! While coffee 

decoction can be stored for a sufficiently long time without a loss of taste, odour or function, 

milk is spoilt pretty easily. Spoiling of milk, otherwise called curdling, is simply the separation 

of fat globules present in the suspension. Of the two primary fractions of milk – lactose and fat 

globules, the former is relatively stable and remains suspended while the latter separates over 

time. To improve the shelf life of milk, centrifuges are used to separate the lactose and the fat. 

This process works because the two fractions have different masses. 

It is awe-inspiring to note that the same process – centrifugation, is used in the separation of 

Uranium isotopes, which also have different masses and enriching the ore to desired 

concentration of U-235 for use in power generation! Of course, since the mass difference is 

small in this case, more powerful centrifuges are used. Now, the job prospects at a nuclear 

establishment are strengthening aren’t they? 

Chemical Engineering, which is often thought to be a discipline whose applications are 

restricted to smoke-belching factories, actually has tremendous influence on more mundane 

things which escape our attention like the food we eat and the very essence of student’s life – 

coffee! 
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Tenets of Operational Excellence 

- Rahul A.S., III year Chemical Engineering 

As the manufacturing sectors of process industries witness a paradigm shift from implementing 

traditional techniques to using contemporary mechanisms to improve operational capabilities, 

one can’t afford to disdain the industrial safety of the plant. These may lead to multiple fatalities 

as well as ruin the global market. 

Though safety management faces a plethora of challenges there are certain ways in which 

safety measures may be implemented.  In case of accidents or incidents, the fundamental things 

that one needs to mull over are procedural failures and design deficiencies so that viable and 

effective remedial measures can be proposed and implemented. One of the most efficacious 

practices simulated by the BAPCO (Bahrain Petroleum Company) is to identify the most likely 

violated dogma of the respective plant .This manner of viewing the situation would allow the 

company to direct resources to remedy the specific shortcomings identified through the 

analysis.  Risk to processing plants from vandals, saboteurs and pipeline transportation have 

also been a major cause of concern over the past decade. Nevertheless, proper spacing and 

metallurgy tends to increase the intrinsic safety of the plant. Furthermore, they are by and large 

immune to the adverse effects of human error or other interventions. As per the Process Safety 

Management legislation and guidelines issued by the US OSHA (Occupational Safety and 

Health Administration), proper documentation and recording of all kinds of process-related 

incidents, instrument failures provides easy access to identify trends. 

However, safety principles need to be supported by efficiently working management systems 

and robust leadership accountability in a company. Even though the number of incidents might 

be decreasing in the modern times the cost per incident keeps on escalating.  

Demarcating short term profit maximisation and implementing proactive leadership can 

certainly ensure legitimate safety management. 
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Light of New Dawn 

-Kishor K., III year Chemical Engineering 

 

Chapter 10 is released as an alternate ending to the PowerPoint Game played on IICHE 

Chapter's Day 2016. Six months after the incidents that took place in Asylum it came to light 

that many ravenous creatures are not dead. Clara takes Prof. Anna to a safer place. But Haber 

and Charlotte fall into the trap and die. Howard, Clara and Anna make a gas leak in the lodge 

and non-verbally coordinate a plan to annihilate the remaining infected by incinerating the 

lodge. The  trio  break  through  the  Land  of  the  Dead  and  hope  for  a  Light  of  New  

Dawn. Finally Mr. Howard accepts Prof. Anna's proposal and Clara heads off abroad to begin 

a new life for herself... 

 

Fill the blanks:   

 

1. Pressure is defined as normal force acting on a unit area. Is it a Vector or Scalar 

quantity? 

 

2. Two U-tubes of diameter 2 cm and 4 cm are filled with mercury to a height of 50 cm. 

The pressure at the bottom of the mercury column of diameter 2 cm is _____ than that 

of 4 cm diameter. 

3.  
 

4. A manometer is used to measure _____ and barometer is used to measure _____.  

 

5. The Shear stress vs. Shear strain plot for water looks _____ and has intercept of _____. 

But, the plot for toothpaste has an intercept of _____. 

 

6. The unit of dynamic viscosity in CGS system is commonly known as Poise whose 

dimension is_____ and the SI unit of kinematic viscosity is _____. 

 

7. Viscosity of a gas _____ with increase in temperature whereas for a liquid _____ with 

increase in temperature. 

 

8. Reynolds number is a ratio of inertial forces to viscous forces. The maximum value of 

Darcy's friction factor for a laminar flow is _____. 

 

 

Answers available at 

sites.google.com/site/howardsadventuresgame/downloads 
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Bon Voyage with ChemE! 

-Raghavi Krishnan, III year Chemical Engineering 

Do you know how much of fuel goes into flying an aircraft? Close to thirty thousand gallons. 

Imagine a situation, where there is an air-crash. Obviously, that's going to be an explosion, 

considering the fact that so much of fuel goes in. But how big is the explosion going to be? The 

aircraft manufacturers need to minimize the damage, should such an event occur. 

One of the most drastic air fuel explosion happened in 1996, where Trans World Airlines Flight 

800 exploded and crashed into the Atlantic Ocean. Studies show that the explosion happened 

because of ‘overpressure’ in the central wing fuel tank. Since there was no evidence that a high-

energy explosive device detonated in that area of the airplane, this overpressure event could 

only have been caused by a fuel/air explosion in the fuel tank. There have been many such 

incidents and the root cause of such explosions is the huge amount of heat contained in the 

fuel. 

Misting is a process of spraying fuel and causing ignition. This, in turn thrusts the plane 

forward; but this also causes the fuel to rapidly disperse and easily catch fire. Scientists have 

developed a new polymer additive that spontaneously link to ultra-long chains called the 

‘megasupramolecules’-capped at each ends by units that act like Velcro. Megasupramolecules 

have an unprecedented combination of properties that allow them to control fuel misting, 

improve the flow of fuel through pipelines, and reduce soot formation. These also inhibit 

misting under crash conditions and permit misting during fuel injection in the engine. Another 

interesting property of these molecules is that they detach into smaller parts as they pass 

through a pump, the process is reversible. The Velcro-like units at the ends of the individual 

chains simply reconnect when they meet, effectively ‘healing’ the megasupramolecules.  

So how do these molecules work?  The supramolecules spend most of their time coiled up in a 

compact conformation. When there is an impact or essentially a sudden elongation of the fluid 

the polymer molecules stretch out and resist further elongation. Also, when added to fuel, 

megasupramolecules dramatically affect the flow behaviour even when the polymer 

concentration is too low to influence other properties of the liquid. For example, the additive 

does not change the energy content, surface tension, or density of the fuel. They can also be 

treated as Turbulence Inhibitors. Amazing isn’t it?  

Hey, so there’s Fluid Mechanics, Thermodynamics, Polymers and Energy studies-essentially 

there’s so much of Chemical Engineering that goes into this concept. Does that mean you 

cannot have a safe flight without a Chemical Engineer? So, shouldn’t we call them Saviours? 
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ChemToons 

-Riti Patra, III year Chemical Engineering 
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Fluid Mechanics Calendar 

 

  
JANUARY                                        

ISSAC NEWTON                             4-JAN 1643       

Contribution:   NEWTON S LAW OF VISCOCITY      𝜏 =
𝜇∆𝑢

∆𝑦
 

 

FEBRUARY 

BERNOULI 

𝑉12

2𝐺
+

𝑃1

𝜌𝐺
+ 𝑧1 =

𝑉22

2𝑔
+

𝑃2 

𝜌𝑔
+ 𝑧2 

BERNOULLI S EQUATIONS   8-FEBRUARY 1700                           

PRANDTL 

4-FEBRUARY 1875  

NAVIER     

NAVIER-STOKES EQUATION 10-FEBRUARY 1785 
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APRIL 

LEONHARD EULER                                                                                                                   JEAN LEONARD MARIE POISEUILLE 

                         

22-APRIL 1797                 
𝑃𝜋𝑑4

128
µ𝐿 15-APRIL 1701                                                                                                                            

 

Contribution: CHARECTERISED INVICID FLOW     Contribution: DERIVED THE HAIGEN-POISEUILLE EQUATION 

JULY 

EDGAR BUCKINGHAM                    

JULY 8 1867 

BUCKINGHAM PI THEORM 

JUNE 

BLAISE PASCAL                     

JUNE 19 1623  

PASCAL S LAW 

AUGUST                            

STOKES                                                                       REYNOLDS                                                             CAUCHY        

AUGUST  13 1889                                              AUGUST 21 1789                                                 AUGUST 23 1842 

 
                                                

                                                             Contribution:                    

PREDICTION OF REYNOLDS 

NUMBER 

 

Contribution: 

STOKE S LAW FOR TEMINAL VELOCITY                                                                    
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  SEPTEMBER 

HERMAN SCHLICHTING 
SEPTEMBER 22 1907 

BOUNDARY LAYER THEORY 

SATISH DHAWAN 
SEPTEMBER 25 1920 

EXPERIMENTAL FLUID DYNAMICS 

 

OCTOBER 

 

FANNING 

OCTOBER-31 1880                                    

 

Contribution: 

DEVELOPED THE FRICTION FACTOR                                                                                         

                                                    

  

NOVEMBER 

FROUDE 

28-NOV 1810                  𝑭 =
𝑽

√𝒈𝑫
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Diversity in Dyes    

-Keerthana Krishnan, IV year Chemical Engineering  

‘Out of the blue’ which means suddenly; ‘Paint the town red’ which means going out and 

enjoying an evening; ‘Yellow bellied’ is someone who is not brave; we have used colours in 

the English phrases since ages. Likewise the existence of colours has been evolved since Stone 

Age. The first known use of the word ‘dye’ was before the 12th century.  

Is it a Lewis jeans or a Peter England shirt, be it anything, there are variegated colours in 

everything. Cinema being the best entertainer has transformed from black and white. Tablets 

which we eat when we fall sick are also of different colours. We use colours even for our 

mobile covers to our footwear. The contact lens has an option of having it coloured too. High 

school chemistry lab has salt analysis based on colour of the salt too.  

Colours do play an important role and so does dyeing.  

Though there are a lot of different synthetic dyes all over the world, due to environmental 

considerations, the thrust is now towards the environment friendly natural dyes. The industry 

can only prosper if the dyes are not hazardous and environment friendly. The scope for 

Research & Development in this industry is higher due to Market demands of higher spending 

for innovation in products like natural dyes.    

Statistics show that Asia will continue to be the largest and fastest-growing market for textile 

dyes, as textiles remain a high-volume traded commodity produced in this region. 

The most important short-term factor is fashion, which dictates the types of colours used. The 

quantity of dyestuffs consumed per volume of textile is considerably higher when bright or 

dark colours are desired in textiles than when only light colours are in demand. Hence, the 

colours used for textiles have an impact on the total consumption of dyestuffs. A lesser but still 

potentially important factor is the substitutability of organic pigments for dyes, not particularly 

in the textile printing segment but also in other segments such as plastics and inks.  

One of the major tasks dye industries have to go through is the effluent treatment before 

disposing off to the environment so as to not cause harm to it. The effluent from this industry 

contains high amount of salts. For this, firstly evaporations followed by crystallization of salts 

and thereafter centrifuging is done to dewater the salt output from the crystallizer. A 

combination of evaporators and dryers are also used. Environmental engineers would be of 

demand in the upcoming years because of the development in technology which causes 

problems to the environment. 

Be it any technological development in any field of Chemical, this is one field which would be 

in demand forever and ever.   
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A2Z in the Dimensionless World  

                                                                                        

Dimensionless group Expression Definition 

 

Archimedes Number(Ar) 

 

 

Biot Number   (Bi)   

                                                                                                                                                              

                      

 

Co-efficient of Friction(µ) 
 

 

 

Drag Coefficient(Cd ) 

 

 

 

Euler Number(Eu) 

 

 

 

Froude Number(Fr) 

 

 

 

Grashof Number(Gr) 

 

 

 

Hodgson Number(H) 

 

 

 

Jakob Number(Ja) 

 

 

 

Knudsen Number(Kn) 

 

 

 

Lewis Number(Le) 

 

 

 
𝑔𝑃𝐿3

µ2
 

ℎ𝐿

𝑘
 

 

𝜏
𝜌𝑣2

2
 

   

𝑔(𝜌 − 𝜌)𝐿

𝜇2𝜌
 

∆𝑃

𝜌𝑣2
 

  
𝑣2

𝑔𝐿
 

 

  

𝑔𝛽∆𝑇𝐿∆3

𝞶𝟐
 

 
 

𝑓𝑉∆𝑃

𝑄𝑃
 

 
𝐶𝑝∆𝑇

∆𝐻
 

 

𝜆

𝐿
 

 

𝛼

𝐷
   

 

Ratio of gravitational force 

to viscous force 

 

Ratio of internal thermal 

resistance of a solid to the 

boundary layer species 

transfer resistance 

 

Dimensionless surface shear 

stress 

 

Ratio of gravitational force 

to inertial force used in free 

settling velocities and 

resistance flow 

 

Ratio of pressure force to 

inertial force 

 

Ratio of inertial force to 

gravitational force. 

 

 

Ratio of buoyancy to viscous 

force. 

 

 

Time constant of the system 

over a period of pulsation. 

 

 

 

Ratio of sensible to latent 

energy absorbed during 

liquid vapour phase change. 

 

Length of the mean free path 

Relative to characteristic 

length of the system. 

 

Ratio of thermal and mass 

diffusivities. 
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Mach  Number(Ma) 

 

 

 

 

Nusselt Number(Nu)                                                                                                                        

 

 

 

Ohensorge Number(Oh) 

 

 

 

Peclet Number(Pe) 

 

 

 

Reynolds Number(Re) 

 

 

 

Schmdit Number(Sc) 

 

 

 

Taylor Number(Ta) 

 

 

 

Ursell Number(U) 

 

 

 

Vadasaz Number(Va) 

 

 

 

Weissenberg Number(Wi) 

 
 

𝜈/𝞶𝒔 
  

  
 

ℎ𝐷
𝑘

 

 
 

µ/√𝑝𝐿𝜎 
 
 
 

𝜈𝐿

𝜶
 

 
 
 

𝜌𝑣𝐷

µ
 

 
 
                         𝝼/D 
 
 

4𝛺 2𝑅4

𝜈2

 

 

 
 

𝐻𝜆2

ℎ3
 

 
 

∅
𝑃𝑟

𝐷𝑎
 

 
 
 

𝛾𝛼 

Velocity divided by speed of 

sound. 

 

 

Dimensionless temperature 

gradient at the surface. 

 

 

Ratio of viscous force to the 

square root of product of 

inertial and surface forces 

 

Dimensionless heat transfer 

parameter 

 

 

Ratio of inertial and viscous 

forces. 

 

 

 

Ratio of momentum and 

mass diffusivities. 

 

Characterisation of inertial 

forces due to rotation of a 

fluid. 

 

 

Ratio of amplitudes of 

second order to first order 

term in free surface 

elevation. 

 

Governs the effect of 

porosity on a fluid medium. 

 

 

Ratio of viscous and elastic 

forces. 
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Atlas of Education-IV 

- Sridhanya H., II year Chemical Engineering 

Canada is one of the best places with a multitude of opportunities and a wide range of options 

for undergraduate students to choose from. In the field of chemical engineering, we find that 

there are some top rated universities that offer interesting and useful courses and are well 

acknowledged for the same. 

The list of universities is as follows: 

 University of Waterloo 

 University of Alberta 

 University of Toronto 

 McGill University 

 Université de Montréal 

At Waterloo, the two main post graduate degrees offered are The Master of Applied Science 

(MASc) and Doctor of Philosophy (PhD) programs, which focus on original engineering 

research with a faculty member. 

Some of the potential research areas: 

● Biochemical and Biomedical Engineering 

● Interfacial Phenomena, Colloids and Porous Media 

● Green Reaction Engineering 

● Nanotechnology 

● Process Systems Engineering 

● Polymer Science and Engineering 

● Separation Processes 

The University also offers the Master of Engineering (MEng) program for the students. 

This program is designed to advance your knowledge with course content in biochemical and 

biomedical engineering, nanotechnology, process systems, polymer science, and more. 

The major areas of research at this university are Transportation Engineering, Water and 

resources engineering, Environmental Engineering and Geotechnical Engineering. 

The University offers good accommodation facilities available for students from 2800USD 

upwards. 

McGill University has a well-established and actively functioning department as far as 

Chemical Engineering is concerned. The department provides a strong formation in Chemical 

Engineering to both undergraduate and graduate students who go on to work at leading 

companies and institutions around the world. Their CEAB accredited undergraduate program, 

rejuvenated in 2012, offers core training streams in Energy, Materials and 

Biochemistry/Biotechnology. Their graduate program, redefined and strengthened in 2004, 

features a formal training in core Chemical Engineering fundamentals which is at par with top 

research-intensive institutions. The professors of the University conduct leading-edge research 

https://uwaterloo.ca/chemical-engineering/research/interfacial-phenomena-colloids-and-porous-media
https://uwaterloo.ca/chemical-engineering/research/green-reaction-engineering
https://uwaterloo.ca/chemical-engineering/research/nanotechnology
https://uwaterloo.ca/chemical-engineering/research/process-systems-engineering
https://uwaterloo.ca/chemical-engineering/research/polymer-science-and-engineering
https://uwaterloo.ca/chemical-engineering/research/separation-process
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activities in Advanced Materials, Energy and Environmental Engineering, Biomedical 

Engineering and Biotechnology as well as Plasma Engineering.  

Canadian universities are known for their high quality and excellence in academic standards 

and are consistently ranked among the top universities internationally. Thus, Canada might be 

one of ‘the’ places for students, if chemical engineering is their mantra. So aspirants, the ball’s 

in your court. 

 

 

 

 

 

 

 

 

 

 

Source: http://www.topuniversities.com/ 

  

University of Waterloo 

Mc Gill University 
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ChemESight 

-Srinidy Ravichandran, III year Chemical Engineering 

Early in the 1970’s, with the discovery of petroleum industries many Chemical engineers 

placed themselves in the Process Engineering field. But recent study suggests great decline in 

the way Chemical Engineering discipline has been looked down on.  Energy scenario of 21st 

century as claimed by many prominent scientist say that fossil fuels and petroleum will soon 

cease to exist. 

Well is Chemical Engineering all about petroleum and crude oil. Do we all sit and endlessly  

memorizing all the reactor mechanisms, fluid flow pattern, material technology, mass transfer 

only to apply on some highly viscous black fluid ?  Well obviously NO! The stereotype of 

acquiring an under gradation degree in Chemical Engineering only to use on petroleum 

engineering  will soon be thrown out of fashion.  

In large perspective, this discipline is all about converting some raw material into useful 

economical products. For many of you, who really do not cherish taking this major yet! Here 

are few reasons as to why you should really reconsidering frowning upon our discipline one 

more time! A Chemical engineer could find a way to turn recycled plastic bottles into high-end 

fabrics, create substances that fluorescence different colour at different temperatures, develop 

new fuels to propel the next generation of spacecraft farther and faster, invent a bubble gum 

formula that makes it easy to blow big bubbles. (Oh! I am not even kidding, actual research is 

under progress) 

The beauty of the subject is not scoring, but to cherish the advancement in the field. Starting 

from George E Davis (who is regarded as the founding father of Chemical Engineering) till 

Mukesh Ambani, the fraternity never failed to amaze me.  

 

One of my professors would always say, if the subject is boring read the history as to how it 

arrived it may kindle your interest. It actually works. It’s really fascinating to know how 

meticulously Donald Othmer , Robert Perry, McCabe worked to bring the flavour of the subject 

which has now become the mere survival tool to pass classes.  

 

Ironically, Chemical Engineering is still one of the top paid jobs in the world. It’s all up to us 

as to how we chose to explore it. Just because the little formulas and tweeky classes and pathetic 

results show bitterness, never give up on aspiration to be the best Chemical engineer in the 

world!  

Remember even Albert Einstein was once thrown out of school! 

  



ChemUnique Volume 04 Issue 03 

 

 

17 
 

In Focus 

Dr K. Ramkumar,  

Associate Professor,  

School of Electrical and Electronics Engineering,  

SASTRA University 

What made you choose Control Systems as your area of specialization? 

I did my B. Tech in Instrumentation and Control and subsequently I did my M. Tech in Process 

Control and Instrumentation. During my PG studies, I understood the importance of control in 

all walks of life including our day today life decisions which involves lots of sensory feedback 

information and with new available data we used to change our decisions. I started to correlate 

many real world problems with control problems and I decided to do my Ph.D. in Control 

Engineering. I have been working in this domain for the past 10 years, looking back, it is a 

really rewarding learning experience and I am quite happy that I have chosen this domain as 

my area of specialization. 

How has advancement in Process Control affected Process Industries? 

Definitely, advancement in process control technology has a big impact in all major process 

industries. The industries run under stringent process constraints and there is a huge demand 

for quality of the end products - which in directly pushes these industries towards deploying 

sophisticated technology. For example, all process industries are now employing smart 

Instrumentation and advanced communication protocols like ‘field bus’ for seamless plant 

integration. Certainly, these technologies will improve the plant safety and operational 

efficiency, but at the same time these high end technologies demand huge investments and that 

is where many medium scale process industries in India are struggling to match with growing 

market demands and investment options. 

What role do Chemical Engineers play in the growth of Control and Instrumentation? 

Chemical Engineers during their undergraduate studies learn the basics of Process Control. But 

once they join any major process industry they normally work along with Instrumentation and 

Control Engineers in solving control problems. For controlling any system thorough process 

knowledge is prerequisite, so Chemical Engineers with a thorough back ground in processes 

can immensely help a Control Engineer in solving and framing key Control problems. I have 

seen many Chemical Engineers evolving as good process Control Engineers over the years due 

to their interactions with Control Engineers. 

What kind of problems would an Instrumentation engineer face in an industry? 

Instrumentation Engineers play a pivotal role in running any Chemical process plant smoothly 

without shut down. They normally solve the problems related to sensor failure, short circuit 

problems in signal transmission lines, sensor calibration problem, PID control tuning, control 
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valve failure and problems related to computer based Control and Programmable logic 

controller. They need to periodically check and maintain all the key instruments and check for 

signal continuity for integrating all the devices in a basic feedback control loop systems. If 

there is a fault they need to check things in a procedural systematic manner and identify the 

faults within a time frame to avoid losses due to shut down. Their job is highly responsible and 

they need to be alert at all times.  

What, according to you are the basic skills required by a student to take up post-

graduation in Control and Instrumentation? 

Control and Instrumentation course demands the following basic skills: 

1. Mathematical skills like  differential equations, calculus and linear algebra  

2. Basic Electronics knowledge like understanding simple circuits using operational 

amplifiers and digital circuits. 

3. Basics of MATLAB and proficiency of using one computer programming language 

4. Ability to think analytically 

Suggest some institutions where students can pursue post-graduation in Process Control. 

In India, I prefer Control courses offered at IIT Bombay and IIT Delhi. In SASTRA, we are 

offering a course on Instrumentation and Control for the past three years. Apart from these 

institutes, courses offered by NIT Trichy, MIT-Chennai are also equally good. You can get a 

comprehensive list of courses offered in the site given below. 

http://www.online-geeks.com/wp-

content/uploads/2014/09/Control_Engineering_Virtual_Library.png 

What is the current research focus in Control Systems? 

I think the area of Networked and distributed Control systems is an emerging domain with 

Control systems joining hands with communication engineering, optimization technology and 

computer algorithms ending up in a rich source of research problems. I think the technological 

growth in this domain will have a huge impact in energy intensive systems like smart grids, 

transportation management, fault tolerant systems and robotics. 

Robotics is one your areas of interest. Do you think Robotics and Process Engineering 

can converge? 

From a Control Engineering perspective, we view every system as a mathematical model 

governed by some physical laws and so everything is a system for us. We were always 

interested in regulating the behaviour of these models using some systems called 

Compensators. The Control design engineer is always bothered about the performance of these 

systems and it can be either a robot or a Chemical process system. So it is not difficult for me 

to move from Process to Robotics as long as both are systems to be controlled. 

http://www.online-geeks.com/wp-content/uploads/2014/09/Control_Engineering_Virtual_Library.png
http://www.online-geeks.com/wp-content/uploads/2014/09/Control_Engineering_Virtual_Library.png
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