


 

MESSAGE FROM THE ASSOCIATE DEAN 

Dear students,  

                      It gives me immense pleasure to launch the third edition of “ChemUnique”, 

Issue 1. The Chemical Engineering department of SASTRA University had its humble 

beginnings nearly 20 years back. It has ever since made great strides in various fields and 

has become a niche course in SASTRA University. The department boasts off its well-

equipped laboratories and a lot of investments have been made to purchase equipment such 

as fluidized bed dryers, rotary dryer, packed adsorption column, various heat exchangers 

and industrial models of distribution column and software like ASPEN Plus and MATLAB  to 

name a few. It has an excellent library stacked with contemporary books and a massive 

collection of e-books which benefits the students immeasurably. 

              We have always emphasised on knowledge acquisition and a constant learning 

process. This approach is evident in our students who are actively involved in industrial 

projects in companies like CPCL (Chennai Petroleum Corporation Limited), BHEL (Bharat 

Heavy Electricals Limited) and get to study abroad under the Semester Abroad Programme 

(SAP) in prestigious universities like Harvard and MIT. The growing number of students who 

have become successful entrepreneurs is also an encouraging sign. This magazine is an 

extension of our commitment to knowledge and excellence. The innovative articles and 

puzzles speak volumes of your creativity and technical capability. 

          My advice to you would be to make the best possible use of the facilities provided here, 

acquire maximum practical knowledge thereby having a sound, comprehensive learning and 

more importantly to update yourself and stay ahead in the game.  

Wishing you luck and success, 

Dr.R.Kumaresan, 

Associate Dean, 

Department of Chemical Engineering, 

School of Chemical and Biotechnology 

 

 

 

 



 

FROM THE EDITOR’S DESK 

“ChemUnique” was started a year ago to inculcate the tradition of team work and 

responsibility towards the social order. The magazine has fruitfully released three volumes in 

this short stretch of time. It encourages students to write articles and bring about creativity, 

innovative ideas and imaginative facet in realms of Chemical Engineering. We would like to 

thank the Associate Dean, members of Indian Institute of Chemical Engineers (IIChE) 

Student Chapter, alumni and professors for their persistent support. Before you start to flip 

through the pages, we would like to remind you of Napoleon Hill’s words: 

“If you cannot do great things, do small things in a great way” 

 

Happy first anniversary to ChemUnique!! 

Enjoy the read!!  
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Chill in!  

Keerthana Krishnan, III year Chemical Engineering  

Time has come for the summer to knock; the only thing which runs into my mind when I hear 
the word summer is undoubtedly “Ice-cream” because ice-cream and summer are almost 
indivisible in my mind. There are many myths surrounding the invention and popularization 
of this dessert but that doesn’t matter, ice-creams are one of the finest tastes in the world, and 
its concoctions are enjoyed around the globe.   

A dessert or an ice-cream is often had after a meal and we definitely not limit ourselves when 
it comes to ice-cream, because of  shemomedjamo, a Georgian word which means to eat past 
the point of being full just because the food tastes good (I seriously think English language 
should also have a word for this act). Ice-creams are a frozen blend of a sweetened cream 
mixture and air, with added flavourings which are manufactured by variegated operations and 
process. The mixture is blended, pasteurized, homogenized, aged, frozen then finally packed 
and put in storage.  

Sunny days wouldn’t be special if there were no ice-creams; for me and probably for almost 
everybody who doesn’t get hit by cold or cough often. To relish upon on the dessert more, we 
savour it. I strongly believe being an amalgamation of converging chemical engineer and a 
supertaster, have always had the curiosity to discern the industrial processes in food industry, 
I sometimes ponder upon the thought that why the same flavour, same brand and the very 
same ice-cream does feel different to my taste buds? Is it the manufacturing or storing or 
climatic changes that reflect upon? For instance, we could blame the sun for the faster 
melting of an ice-cream, but what it is it actually that makes a variation in taste? 

Here it is! The defects in manufacturing processes in making of an ice-cream could be the 
answer. Let me list one after the other, the flavouring defect- when sometimes it tastes lack of 
flavour or is too highly flavoured, this is because of use of dairy products with high acidity, 
high holding time, using milk with higher solid content or could be oxidation and  rancidity 
of the lipids in milk.  

The melting characteristic depends upon a lot of things other than the climatic temperature 
like fat and protein coagulation in the milk and the use of a wrong emulsifier could make the 
ice-cream less enjoyable for people who are icecream-o-philic(an imaginative  word which 
refers to love towards ice-creams). Shrinkage in the volume is noticed because of wrong 
calculations in determining the rate of hardening and the thermodynamic freezing curve. 
Moreover excessive overruns in the manufacturing processes makes it to shrink too. To end 
with, the body and the texture of ice-cream changes with respect to a lot of influences like 
improper aging time, insufficient stabilizers or flavourings, fluctuating storage temperatures, 
incorporation of large amount of air, insufficient homogenizing pressure, and undoubtedly 
the shelf life of an ice-cream. 

These defects are enough for us to know that the thermodynamics and chemical reaction 
engineering pave their way even into the making of ice-creams.  

Chilling! Isn’t it? 
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Heard of Oobleck? 

Neha Asrani,  
 I year M-Tech Integrated Construction Engineering and Management 

  
Oobleck gets its name from the Dr Seuss book called Bartholomew and the Oobleck. It is a 
special type of slime with properties of both liquids and solids. It is not gummy. If you 
squeeze it, it feels solid, yet if you relax your grip; it flows through your fingers. If you run 
across a pool of it, it supports your weight, but if you stop in the middle, you'll sink like its 
quicksand. Make enough Oobleck and you can even walk on it! Do you know how Oobleck 
works? Here's the explanation. 

Non-Newtonian Fluid: 

Oobleck is an example of a non-Newtonian fluid. A Newtonian fluid is one which maintains 
constant viscosity at any given temperature. Viscosity, in turn, is the property that allows 
liquids to flow. A non-Newtonian fluid does not have a constant viscosity. In the case of 
Oobleck, viscosity increases when you agitate the slime or apply pressure. 

 But why? 

Oobleck is a suspension of starch in water. The starch grains remain intact rather than 
dissolving, which is the key to the slime's interesting properties. When a sudden force is 
applied to Oobleck, the starch grains rub against each other and lock into position. The 
phenomenon is called shear thickening and it basically means particles in a dense suspension 
resist further compression in the direction of shear. 

When Oobleck is at rest, the high surface tension of water causes water droplets to surround 
the starch granules. Water acts as a liquid cushion or lubricant, allowing the grains to flow 
freely. Sudden force pushes the water out of the suspension and jams the starch grains against 
each other.  

About Oobleck: 
1.    Oobleck is a type of non-Newtonian fluid called a dilatant. 
2.    If you slowly lower your hand into Oobleck, it will sink, but it is difficult to quickly 
remove your hand (without taking all the Oobleck and its container with you). 
3.    If you squeeze or punch the Oobleck, the starch particles will not move out of the way 
quickly, so the Oobleck will feel solid. 
4.    Oobleck can be moulded in a container, but when the mould is removed, the Oobleck 
will lose its shape. 
 

Corn starch can also help you WALK ON WATER. If you trudge slowly across the water, 
you'll sink, yet if you walk briskly or run, you stay on top of the water. If you walk across the 
water and stop, you'll sink. If you try to yank your foot out of the water, it will get stuck, yet 
if you pull it out slowly, you'll escape. 
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Atlas of Education-I 

 Raghavi Krishnan, II year Chemical Engineering 

Netherlands is a small, densely populated county, lying mainly in Western Europe. 
Chemical Engineering is widely spread in this country, especially in provinces of 
Amsterdam, Leiden, Delft and Utercht.  

The main industries in the Netherlands are agribusiness, metal and engineering products, 
electrical machinery and equipment, chemicals, petroleum, construction, and micro-
electronics. The Dutch have significant oil and natural gas fields in the North Sea. This forms 
the basis for the nation's large energy industry. Companies such as Royal Dutch Shell have 
gained markets around the globe. Most of the kingdom's energy resources are exported to 
European countries. Other major industrial employers include the Dutch State Mines and the 
Royal Netherlands Blast Furnaces and Steelworks, both of which is owned by the 
government. 
 

 

 



 

4 
 

Higher education in the Netherlands is offered by research universities and universities of 
applied sciences. Research universities include general universities, universities specializing 
in engineering, and the Open University. Universities of applied sciences include general 
institutions as well as institutions specializing in a specific field. Universities of applied 
sciences are primarily responsible for offering programmes of higher professional education. 
These tend to be more practice oriented than programmes offered by research universities.  

Degree programmes and periods of study are quantified in terms of the ECTS credit system. 
A research-oriented bachelor’s programme requires the completion of 180 credits (three 
years).  In addition to PhD programmes, the three engineering universities offer technological 
designer programmes consisting of advanced study and a personal design assignment in a 
number of engineering fields. The technical designer programme requires two years of study 
to complete and graduates obtain the degree Professional Doctorate in Engineering (PDEng.)  

In general, one has to have a minimum score of 550(paper based) and 213(computer based) in 
TOEFL and 6.5 in IELTS to make it to the admission process in Netherlands. 
Accommodation in Netherlands is however expensive, but most universities do, however, 
offer temporary, short stay solutions for foreign students upon arrival. Apart from this, one 
disadvantage is that they do not offer scholarships and the fees in Netherlands are also higher 
compared to other European universities. 

 TU DELFT: Main focus is on Nano- Chemical Engineering. However other areas 
include Advanced Soft Matter(ASM), Catalysis Engineering, Opto-Electronic 
Materials, Organic Materials and Interfaces, Product and Process Engineering and 
Transport Phenomena 

 

 UNIVERSITY OF GRONINGEN: Research areas include Gas, Innovation and Smart 
Systems, Renewable Energy, Energy Transitions and Biodiesels 

 
 UNIVERSITY OF TWENTE: They primarily focus on Membrane technology, 

Adsorptive separations of gas and liquid mixtures, Catalytic processes and catalytic 
materials and Conversion of biomass 

 
 TECHNISCHE UNIVERSITEIT EINDHOVEN: Research areas are Polymer Materials, 

Molecular and Material Sciences, Multi-Phase Reactors and Molecular Catalysis 
 

 UNIVERSITY OF AMSTERDAM: They specialize in Molecular Approach to 
Sustainability Molecular Design, Synthesis and Catalysis, Molecular Simulations and 
Photonics and Science for Energy and Sustainability 
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The Chemicals in Fingerprint Analysis 

 Akash Raman, I year Chemical Engineering 

Even though crime and crime-solving have been associated with a mankind from time 
immemorial, the industrial revolution and the knowledge boom that accompanied it spawned 
a new kind of criminal. Criminals had new found access to modern technology and scientific 
methods. They invented novel ways of carrying out and more importantly, getting away with 
crime. Crime had thus transformed from a crude scheme to a subtle art. 

Faced with the modern day, highly scientific and systematic criminal minds - the good guys - 
the law enforcement agencies also had to evolve their methods of crime analysis and 
detection. This is where chemicals and chemical engineering comes into picture. Engineers 
strived to apply science and new technology to develop novel techniques to catch the 
scheming conmen and dangerous criminals of the new age. 

As I type this article on my friend’s laptop, I am invariably leaving behind fingerprints on the 
keys and on the bed in his room. Hence, if I was using the laptop without my friend’s 
permission, it would be possible to prove my guilt by analysing the fingerprints I leave 
behind on the keys. So, why do we leave fingerprints? Fingerprints that we leave behind are 
basically because of grease and dirt. But my fingertips seem clean! No, they’re always 
covered by very minute quantities of oily substances or unperceivable quantities of dirt. Dirt 
in such quantities is harmless biologically but it can lead to your implication in a crime! Once 
a forensic analyst identifies possible surfaces where fingerprints may be hiding, he employs 
certain methods to reveal them and analyse them.  

Fingerprints are basically of three types – visible, impression and latent. The main 
requirement of a forensic analyst is to have a portable copy of the fingerprint. A photograph 
is the best means of such a copy. Visible fingerprints can directly be photographed. 
Impression prints can be photographed using ALS or Alternate Light Sources i.e. certain 
wavelengths of light such as UV radiation makes these kinds of fingerprints glow. It is 
however, the latent prints that prove elusive and are crucial to many investigations. 

A compound, Ninhydrin with the chemical name, 2,2-Dihydroxyindane-1,3-dione is one of 
the most used methods. It is a white solid that is soluble in acetone and ethanol at room 
temperature. The surface suspected of containing fingerprints is laced with Ninhydrin 
solution by means of a brush, dipping or spraying process. The solution is allowed to dry at 
room temperature or at an elevated temperature in a microwave. Ninhydrin reacts with 
ammonia, primary and secondary amines. These compounds are coincidentally present in 
sweat secretions of humans and fingerprints are largely composed of these compounds. 
Ninhydrin produces a distinct blue coloured fingerprint. This method is employed for porous 
surfaces such as paper. 

1,8-Diazafluoren-9-one or DFO is another chemical used to reveal latent fingerprints. It also 
reacts with amino compounds to produce highly fluorescent compounds that glow when 
excited by blue-green light of the wavelength 470 to 570 nm. 
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Revealing prints on clothing, fabric and plastics is a slightly more complicated process. The 
most widely used method to do the same is vacuum metal deposition or VMD. VMD can 
express fingerprints that have been exposed to adverse environments and it is one of the most 
sensitive ways to get a clean fingerprint. Zinc normally deposits on the entire substrate with 
exception of the fingerprint ridges and hence it produces a sort of negative image of the 
fingerprint. 

Amido Black (IUPAC name 4-Amino-5-hydroxy-3-[(4-nitrophenyl)azo]-6- -(phenylazo)-2,7-
Naphthalene disulfonic acid, disodium salt) is a diazo dye that reveals bloody fingerprints. It 
reacts with proteins in blood to produce a distinctive blue black coloration. It can help isolate 
fingerprints related to a murder or assault in a surface containing a plethora of other irrelevant 
fingerprints. 

The Cyanoacrylate Fuming Method employs cyanoacrylate – commonly known as superglue 
to reveal fingerprints. The suspect surface is placed in a chamber where cyanoacrylate fumes 
are passed. To ensure complete reaction with fingerprints and residues, the super glue must 
be in a gaseous state. [4] This is mostly used on nonporous surfaces such as glass. The 
superglue fumes form a white polymer residue of polycyanoacrylate. This reaction is enabled 
by the presence of oils and sweat present on the sample. This method can be used to develop 
very old prints even on uneven surfaces such as gun barrels, gun holsters, knives and bottles. 
Fluorescent dyes are generally used to properly reveal the polymer ridges. 

Now consider the case that I am wearing gloves as I type this article. In such a case, there is 
no direct contact between my fingertips and the laptop’s keyboard. Does this mean that I can 
get away with using my friend’s laptop without leaving a physical trace? This may only be 
true in the movies. It so happens that upon use, the gloves also gain a sort of unique print. 
They also gather dust and dirt and leave behind a characteristic and largely unique residue. 

Earlier methods such as magnetic dusting powders contaminated the crime scene at large. 
These powders must be applied to the entire surface and will spill to other parts of the crime 
scene making the analysis of residues and powders found on the scene difficult to analyse. 
The newer methods have increased the accuracy and sensitivity to detection of fingerprints. 
In the modern methods, isolated surfaces can be laced and analysed without disturbing the 
remaining crime scene. 

As a result, chemistry and chemical engineering have been instrumental in improving the 
justice system. They have empowered law enforcement authorities all around world to better 
catch criminals who would elude detection from older methods. So the next time you watch 
Sherlock, CSI and NCIS, and are in awe as to how they catch these criminals, making the 
world a safer place, thank Chemistry without which none of these amazing feats would be 
possible!  
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Revisiting SASTRA 

Niranjan Sudhakar (Class of 2014),    
Masters of Applied Science (M.A.Sc.), 

 Chemical Engineering Department, University of Waterloo  
 

According to you, who is a Chemical Engineer?  

Chemical Engineering is one of the most interdisciplinary departments. A chemical engineer can 
find himself in a wide range of sectors like Oil & Gas, Fertilizers, Pharma, Electronics, Food 
Technology and even Medicine. A chemical engineer should be able to identify the problems in 
any of the above mentioned fields and also provide simple, feasible, cost-effective solutions for 
the same.  

Among the professors you have met, who has influenced you the most?  

It’s a big list. If I have to name the best, it has to be Naren sir, Prof. M. Periasamy (University of 
Hyderabad), Arvind sir, Devaraj sir, Vijay sir and Dr. Shiladitya Sengupta (MIT). Hadn’t it been 
for them, I wouldn’t be where I am at present.  

What motivated you to pursue graduate studies? Why did you choose University of 
Waterloo?  

I gained a lot of interest in material science and energy storage devices like batteries and solar 
cells during my undergrad. Since at Bachelor’s level we get to learn only the basics, I thought 
graduate school would help me acquire more knowledge in the area I am interested in. About my 
university applications, I got several rejects from universities in U.S and Singapore. Moreover, 
University of Waterloo is well known for their research in Batteries. Good research funding. Low 
tuition fee for their coursework based programs. I was also very much interested in Prof. Linda 
Nazar’s area of research, who is now my Master’s thesis supervisor. Luckily my Master’s 
program is fully funded too. Hence, University of Waterloo. 

What is your thesis on?  

My thesis is on developing new cathode and anode materials for sodium-ion batteries. Sodium-
ion batteries is the future as lithium deposits are found in politically sensitive areas like Chile and 
Bolivia, and lithium’s export prices is believed to increase in the years to come. My thesis will 
focus more on solid electrolyte based sodium-ion batteries as liquid electrolytes encourage 
dendrites' formation and are also flammable, precisely one of the main reasons why electric cars 
blow up sometimes. 

What are the basic requirements to get into any university abroad?  

First, you should really make up your mind if you would want to pursue graduate studies abroad 
as we have some excellent institutes in India itself. Good universities abroad expect you to have a 
good academic standing, good GRE and TOEFL scores, internships, research publications (if 
possible) and some community service too.  
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Which country do you suggest for MS? 

US is any Indian’s favorite. They have some fantastic universities. But tuition fee is extremely 
high. My personal choice would be Canada as tuition fee is very low and universities’ reputation 
is also comparable. Good salaries, good career opportunities here. So it’s up to you to decide 
where you would want to go.  

How is University of Waterloo different from Indian Institutions?  

Canadian universities like University of Waterloo have a co-op option at undergraduate level. In 
one year, they have three 4-month terms. A co-op would mean a paid internship at an industry or 
a research lab for the complete term. Most undergrads would do a co-op after every academic 
term. So, at the end of 4 years, we are talking about 6 co-ops which is already 2 years of work 
experience. Hence, undergraduates are more employable here. Indian institutions focus more on 
coursework than internships.  

How will MS open the door for your future ambition and aspiration?  

In about 5 months from now, I will try to upgrade my application from Masters to PhD Program 
under the same supervisor, Prof. Linda Nazar if she approves of it. My dream is to work in the 
R&D Sector of a company which specializes in sodium-ion batteries.  

Any suggestions to your juniors, when they apply to grad schools:  

I am no good in giving a suggestion. But if it has to be one, it would be to choose the universities 
abroad for Masters wisely. Academic reputation has to be there, tuition fee has to be reasonable, 
but please see if the courses offered in that university interests you. If you are from a middle class 
family like me, try your best to choose universities which would give you some financial support. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Did you know? 

Mint feels cool, Why? 

Mints combine in saliva in your mouth in an endothermic reaction- A reaction that draws 
in heat in order to work. The heat is drawn from your mouth and tongue which is why 
mints tastes cool.  
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Game of Dimensions 

Kishor K., II year Chemical Engineering 
 

Across 

4. Thermal diffusivity / Mass diffusivity. 

7. Associated with free convection and is ratio of buoyancy to viscous forces. 

8. In Mass Transfer, ratio of the concentration gradient at the surface to the overall 

concentration difference. 

11. In Heat Transfer, hydrodynamic and thermal boundary layers will merge when this 

number equals one. 

13. Inertial force / Gravitational force. 

14. Thermally developing flow. 

15. Solid conduction resistance / Fluid Convective resistance. 

 

Down 

1. Heat transfer in creeping flow. 

2. Inertial force / Surface tension force. 

3. Mixed convection is dominant when ratio of Grashof number to square of this becomes 

one. 

5. h/(CP�v) 

6. Concentration boundary layer lies inside the thermal boundary layer if Pr is greater than 

this number. 

9. Pressure force / Inertial force. 

10. Shear force / Inertial force. 

12. In Heat Transfer, Fluid conduction resistance / Fluid Convective resistance. 
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(Answers at last) 
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Chem-Renaissance  

Atom Bomb- an invention of greatness or guilt? 

 
                       Theja Pamarthy, IV year Chemical Engineering 
 

“Now I am become death, the destroyer of all the worlds” quoted Oppenheimer from The Bhagavad 

Gita on successfully testing the atomic bomb at Los Alamos. 

Precisely at 8.15 a.m. on the 6th of August, 1945, two bombs named The Fat Man and The Little Boy 

were dropped on cities of Hiroshima and Nagasaki that took a million lives and caused incurable 

devastation. The bomb eventually went on to become the most famous invention of the time- The 

Atom bomb. 

Only one man could be credited solely to this greatest invention who is inarguably Leo Szilard as the 

atom bomb was his brainchild. He was the curator and instigator of the project and led to the 

successful construction of the atomic bomb.  With the discovery of neutrons by James Chadwick in 

1932, he explained the concept of the control of energy in neutrons and the slow release of it followed 

by the concept of critical mass and had patented his idea on July 4th, 1934. 

The atom bomb as we all studied, works due to an uncontrolled fission reaction which, the concept 

that was understood by many a scientists only after the bomb was deployed. But what seldom of us 

know is that nearly a million people had worked in the construction and testing of the atom bomb at 

Manhattan for nearly ten years, funded by the then President of The United States of America, Harry 

Truman. It is till today recognized as the largest scientific collaboration that has taken place and 

stands apart in history. 

The history of atom bomb is bloody and raises dwindled opinions from many historians who have 

otherwise taken to a similar voice. While some say that the usage of the atom bomb could never 

outweigh the loss caused and continues to cause to the country of Japan and yet another believe only 

because it had happened the World War II had come to an abrupt end sooner.  

This invention still persists in questioning the scientists as to how unethical could an invention get? 

The atom bomb is undoubtedly one of the greatest inventions of humankind had it been put to 

constructive use. After all, it was the atom bomb that has led to the concept of fission, fusion and 

consequently the nuclear era! I take the liberty in quoting Isaac Asimov - “Science gathers knowledge 

faster than the mankind gathers wisdom”. Can science and technology be used as a means to prove 

vengeance, is a bigger question. So much to the saying necessity is the mother of invention. But could 

it stop with that?  Well, we all shall hope so! 
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Adapting to Smart Messaging 
 

Anusha Seethepalli, III year Chemical Engineering  

High technology feels so clean—no coal or steam or mess, just cool aluminium, sleek 
plastics, and polished glass. But what exactly goes into the creation of the world’s most 
talked about smartphone? 

The screen is manufactured mainly from a mixture of aluminium oxide and silicon dioxide, 
which is then placed in a hot bath of molten salt. The purpose of this is to allow smaller 
sodium ions to leave the glass and larger potassium ions to take their place, these take up 
more room and are pressed together when the glass cools, producing a layer of compressive 
stress on the glass and increasing its strength and resistance to mechanical damage. A thin, 
transparent, conductive layer of indium tin oxide is deposited on the glass in order to allow it 
to function as a touch screen. Several of the rare earth elements are also present in very small 
quantities, and have a hand in producing the colours displayed on the screen. 

The majority of today’s phones use lithium ion batteries. These batteries use lithium cobalt 
oxide as the positive electrode in the battery, while the negative electrode is formed from 
carbon in the form of graphite. It also has an organic solvent to act as the electrolytic fluid. 
Lithium in the positive electrode is ionised during charging, and moves into the layers of the 
graphite electrode. While discharging, the ions move back to the positive electrode. The 
battery is usually housed in an aluminium casing. 

The elements present in the phone casing will depend on whether the case is metal or plastic, 
or a mix of the two. Metal casings can be made of magnesium alloys, while plastic casings 
are usually carbon based. The casing often contains flame retardant compounds – brominated 
flame retardants, but efforts are being made to minimise the use of these and other organic 
compounds that do not contain bromine are now more frequently employed. 

It's hard to believe how many precious metals go into the electronics we use every day in 
light of this insatiable consumption. In fact, for every million phones processed over 17 
tonnes of copper and one third of a tonne of silver can be recovered from e-waste, among 
other precious metals like gold and palladium. Scarce or not, rare elements are big business 
and have inspired the launch of a few companies interested in mining asteroids for 
these metals. 

The chemistry of smartphones will only become more complex as advanced materials and 
technology increasingly find their way into our hands.  
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Revisiting SASTRA   

Dhanya George(Class of 2013)  
M.Tech Computer Aided Process & Equipment Design  

NIT Warangal 

How was your life at SASTRA? Share with us your nostalgic moment 

Being a day scholar, SASTRA was literally a second home to me spending nearly 10 hours a 
day but I missed the hostel fun. Four years at SASTRA were like four months to me. Having 
lots of fun, life at SASTRA is worth memories to be held. This is definitely a tough question 
to restrict to a nostalgic moment. It would be the group study for mid-semesters. 

Your favourite class/extra-curricular activity in SASTRA  

Organizing of PRAKRIYA, working in different teams as a class is an awesome memory. 
Lots of activities were done as a part of it. 

According to you, do our grades and GPA in bachelor's degree matter a lot in our 
admission for masters? 

Depends on where we wish to do our masters. For MS abroad I think it is mandatory to have 
good score. But in India, if our option is IIT/NIT/ ICT/NCL, it is based on the GATE score. 
Also GPA might matter during a tie.  

Why did you choose to do M.Tech and not MS? Was Computer Aided Process and 
Equipment Design - A choice or a chance? 

M.Tech was by itself a chance. I had no plans to do PG even after clearing GATE with a 
quite decent score. I was placed in TCS. So I did not apply for any IITs. It was just two days 
before the closing of NIT- CCMT counselling that I had a long talk with our Kumaresan Sir, 
who insisted me to apply for admissions at NITs. So it was the encouragement that Sir gave 
at that last moment which made me choose M.Tech. And yes, it was ultimately one of the 
best decisions I made in life. I wanted to experience hostel life and hence I joined NIT- 
Warangal. Computer Aided Process and Equipment Design was the only M.Tech course here. 
So altogether it’s by chance I am at NITW now. 

Share your GATE experience. 

I don’t have much of an experience to share on GATE because I didn’t do any constructive 
preparation for it. I had hardly prepared for a week just reading through all our chemical 
engineering subjects. But one good thing is that our syllabus at SASTRA is very much 
framed according to GATE syllabus. So with knowledge gained in classroom and notes I 
made, I could clear GATE with least preparations. (P.S:- This is just my experience. Do not 
get motivated by it) 
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Could you tell us about your project? 

I am currently working on modeling of PEM fuel cell. It is a year-long dissertation work. 
Feasibility of the high temperature PEMFC stack integration into a combined system with the 
Steam Ethanol Reformer (SER) is studied and performance of the system is analyzed. 
Mathematical models of the systems under study are developed in MATLAB and ASPEN 
software. 
 

Could you tell us one thing which you wish SASTRA Chemical Engineering 
Department had or should have which NIT has? 

I am not much updated with the changes that had taken place in our department since last two 
years. But with the knowledge of my time there, I feel there should be a good accessibility of 
students to latest chemical engineering software. MATLAB and ASPEN courses should be 
made a part of the curriculum. Also a mini project in 6th or 7th semester guided internally 
could be implemented.  

One idea / person changed your life:- 

One person who will be the first I would remember or connect with my memories at 
SASTRA would be Naren Sir. He was more than just a faculty to not just me but to my entire 
class. We were lucky to be his first set of students as he started his career as a professor. I still 
remember his words at his first session which startled us, “I will be friendly but I can’t be 
your friend”. Gradually his teaching approach and methodology influenced me lot. Now in 
future, if I choose to take up a teaching profession, he would definitely be my role model.  

One piece of advice to us:-  

Well I still haven’t reached a position to deliver advices to you. It is just 2 years since I have 
left SASTRA. All I wish to say is have complete fun. Enjoy every moment you are at 
SASTRA. Make use of all the facilities in college and also in our department to a great extent 
which I did not. If not now, but once you walk out into a new phase of life, I am sure you 
guys will definitely miss your days at SASTRA.     
 

 

 

 

 

 

 

 

 

Did you know? 

DNA is a flame retardant! 



 

15 
 

Why Do Onions Make You Cry? 

                                                                               S. Aakash Bharadwaj,  
      I year Information and Communication Technology 

 
Unless you've avoided cooking, you wouldn’t have missed this! You would have probably 
cut up an onion and experienced the burning and tearing sensation you get from the vapours. 
When you cut an onion, you break cells, releasing their contents. Amino acid sulfoxides form 
sulfenic acids. Enzymes that were kept separate now are free to mix with the sulfenic acids to 
produce propanethiol S-oxide, a volatile sulfur compound that wafts upward toward your 
eyes. This gas reacts with the water in your tears to form sulfuric acid. The sulfuric acid 
burns, stimulating your eyes to release more tears to wash the irritant away. 
  
Aside from wearing safety goggles or running a fan, you can keep from crying by 
refrigerating your onion before cutting it (slows reactions and changes the chemistry inside 
the onion) or by cutting the onion under water. The peak “eye watering” time for an onion is 
about 30 seconds after you cut it.  From there, the effect diminishes rapidly and is gone 
completely within about five minutes after cutting. The sulphur-containing compounds also 
leave a characteristic odour on your fingers. You may be able to remove or reduce some of 
the smell by wiping your fingers on a stainless steel odour eater.  
 
Cooked onions won’t produce this same effect because the process of cooking the onion 
inactivates the enzymes needed to make the syn-propanethial-S-oxide.  So you can safely 
chew the cooked onions without getting teary-eyed. 
 

 
 

 

 

 

 

 

 

 

 

 

 
 
 
 

Did you know? 

How does popcorn POP? 

Inside each kernel of a corn, there is a small amount of moisture. When the corn heated 
the moisture changes to steam and expands. The pressure from the expanded gas creates 
an explosion and so the kernel is blown inside out.  

. 
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Alumni Interaction with Sripada Pavan Pramod 

Madhu Preetha, III year Chemical Engineering 
 
Alumni interaction session was evoked by the Department of Chemical Engineering with the 
notion to build up a strong alumni association and to stay connected with the former students. 
This session served as a substantive contribution for the welfare of budding engineers.  

 
Alumni interaction is always an asset to students currently pursuing their course, as the 
alumni dabble on us their exemplary knowledge and experience and also such programs 
provide alumni with an opportunity to reconnect with their alma mater. 
 
The first session was initiated on 24th February 2015 by one of our former student - Sripada 
Pavan Pramod of 2012 B. Tech Chemical Engineering batch. 
 
Sripada Pavan Pramod, an acclaimed student of SASTRA University completed his B. Tech 
in Chemical Engineering and graduated in the year 2012. His crave for Chemical Engineering 
traversed him to join University of Alberta, Canada for his Master’s Degree where he 
graduated in the year 2014. He also engaged himself as a research assistant (September 2012 
- present) under Prof. Rajender Gupta, University of Alberta. He did his research internship at 
Indian Institute of Technology, Madras. He also has evinced his knowledge by teaching and 
is planning to pursue PhD in the near future.  
 
The session was kick-started with his presentation. He shared his bountiful knowledge and 
hard earned experience with students. He briefed us on Clean Coal Technology and graduate 
studies in Canada. He enlightened on smarter ways of choosing top Universities in Canada. 
He spoke about 'clean' coal, issues in coal utilization, Underground Coal Gasification (UCG) 
and its advantage over other technologies, challenges and opportunities available. 
  
Following his talk, there was a precise questioning session. Enthusiastic students came up 
with their queries. The questions were about the admission procedures, eligibility criteria and 
cost of living to mention a few. He also gave some tips on writing a prime SOP. There were 
also gripping moments while the discussion was on "Comparison between doing higher 
studies in India and abroad". 
 
'A good start is half the job done'. With Pavan Pramod as the pioneer to this initiative we 
wish to meet more of our alumni in the coming days. 

 



 

 

ANSWERS  

 
1. Rayleigh Heat transfer in creeping flow. 
2. Weber Inertial force / Surface tension force. 
3. Reynolds Mixed convection is dominant when ratio of Grashof to square of this 

becomes      one. 
4. Lewis Thermal diffusivity / Mass diffusivity. 
5. Stanton h/(CP�v). 
6. Schmidt Concentration boundary layer lies inside the thermal boundary layer if Pr is  
1. greater than this number. 
7. Grashof Associated with free convection and is ratio of buoyancy to viscous forces. 
8. Sherwood in Mass Transfer, ratio of the concentration gradient at the surface to the 

overall                concentration difference. 
9. Euler Pressure force / Inertial force. 
10. Friction factor Shear force / Inertial force. 
11. Prandtl in Heat Transfer, hydrodynamic and thermal boundary layers will merge 

when     this number equals one. 
12. Nusselt in Heat Transfer, Fluid conduction resistance / Fluid Convective resistance. 
13. Froude Inertial force / Gravitational force. 
14. Graetz Thermally developing flow. 
15. Biot Solid conduction resistance/Fluid Convective resistance. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

New printable puzzles available at 
https://sites.google.com/site/howardsadventuresgame/ 

 



 

 

 


