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Message from our Associate Dean 

 

Dear all,  

It gives me an immense pleasure in releasing the Volume 07 Issue 03 of ChemUnique, the 

official magazine of Indian Institute of Chemical Engineers (IIChE) Students Chapter, SASTRA 

Deemed to be University during the Chapters‘ Day Function-2019. 

The Chemical Engineering Department has been growing tremendously over the past 25 years. It 

has boosted its outreach to a commendable position in all dimensions. The department is under 

constant reorientation of its syllabus according to the technical advancements in the field. 

Workshops on MATLAB, Open Modelica, DWSIM and other such softwares are being 

conducted on a regular basis.  

We are keen in incubating and inculcating the concept of learning through research, thereby 

igniting the element of curiosity in young minds. In this endeavour, the University has 

introduced the scheme of ‗Research Credits‘ for the students who are keen in research, and we 

are actively implementing the same. 

The department believes that the students should get practical exposure to the process industry 

than just indoor learning. In this pursuit, our students are encouraged to go for Industrial Visits, 

and undergo In-Plant Trainings and Internships. 

The department takes pride in the resources it has grown to accumulate over the past few years, 

and so it would be my advice to the students to make use of these resources and build up their 

potential to bloom as a successful chemical engineer. 

 

Thanking you. 

Dr. V. Ponnusami 

Associate Dean (Chemical and Biotechnology) 

School of Chemical and Biotechnology 

SASTRA Deemed to be University. 
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From the Editor‘s Desk 

t is our proud privilege to address the Chemical Engineering community through the in-
house journal of the Department of Chemical Engineering, SASTRA Deemed to be 
University- ChemUnique. Over the past few years, ChemUnique has evolved into an entity 
that ignites creativity and takes the readers to a realm wherein chemical engineering marvels 

are contemplated and understood. 
 
ChemUnique will continue serving its purpose of rekindling the power of mind and thereby 
produce oracles, which shall leave an indelible mark in the field of chemical engineering. The 
magazine has been growing with every volume and issue, thanks to the readers as well as the 
contributors. 
  
This issue of ChemUnique explores the field of Food Processing and Technology and makes an 
attempt to elucidate the technology involved and the importance of this industry in today‘s 
world. 
 
We would like to acknowledge the support of our Associate Dean Dr. V. Ponnusami, who is a 
source of constant inspiration to the student community. We are indeed indebted to our mentor, 
Dr. Naren P. R., Senior Assistant Professor for his constant support and guidance. Under his 
mentorship, we‘ve been nurtured. Our best wishes to Dr. Kumaresan R. who was the very cause 
for the institutionalization of this magazine. 
 
We would also like to express our profound gratitude to everyone who has contributed to the 
outcome of Volume 07 Issue 03 of ChemUnique and share pleasure in publishing the same. 
  
“Food commonly eaten for more than 150 years should be innocent until proven guilty, and food 

invented in the last 150 years is guilty until proven innocent.” ~Miles Hassell MD. 

 

Wishing you a good read! 

 

Team ChemUnique 

Lokesh J Pandya, Editor-in-Chief 

Sankili S., Chief Designer 

Srinivasan S., Editor 

Sathmeeka S., Editor 

Roshan Shahid Zubair ZM, Designer 
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An Insight on Food Technology  
 Team ChemUnique 

o you think we eat only ‗natural foods? Or do you think processed food only include 

‗packed stuffs‘ and ‗heat and serve foods‘? Want to know the fact behind this… Here is 
the deep insight of that. For that first of all we should know what Food Processing is.   

Food Processing is the method of transforming naturally available raw ingredients in to edible 

food no matter if it‘s fully furnished or semi-furnished with enhanced quality. And when I 

mentioned ―natural food‖, one more question would have popped up that is, ―How about the 
food our ancestors had, in their generation there were no packed food?‖ or simply ―When did it 
all start?‖ Food processing dates back from the pre-historic age as methods like fermenting and 

centrifuging were used to prepare curd and butter, sun drying, pickling and various cooking 

methods also include. These traditional practices prevailed until industrial revolution and modern 

food processing technology was started in the middle of 19th and 20th century for military 

purposes.  

If Food Processing methods have such a history, ―What was/is the need or reason for it and is it 

so important?‖ Now, though we accept that we are evolved from apes we don‘t still follow them, 
likewise, Evolution is the foremost reason for food processing. Then as days passed by, due to 

industrialization and increasing demands food processing has become a mandatory sector. All 

foods are subjected to physical, chemical and biological changes which lead to their spoilage and 

deterioration which makes food processing and prevention essential. Food spoilage is of various 

reasons such as insect infestation, micro-organisms and degradation of innate enzymes, so food 

processing is very essential. 

Such a processing of food can be done by various methods. Food processing techniques are 

classified into three types: Primary, Secondary and Tertiary methods. Primary method includes 

the conversion of raw agricultural ingredients to something that can eventually be eaten. It 

includes the ancient processes like drying, winnowing, threshing, milling and also butchering of 

meat and canning. Preservation methods like food irradiation and pasteurisation also fall into this 

category. Any spoilage in the primary processing of food causes serious threat, hence 

commercially hazard analysis and critical control points (HACCP) and failure mode and effect 

analysis (FMEA) are used. Secondary process includes the everyday process of cooking food. It 

includes comminution, baking and fermenting. Tertiary method is the commercially processed 

food which is generally termed as processed food. It includes ready-to-eat foods and heat and 

serve foods.  

Now the answer for the looming question is got, the foods we eat these days are totally 

―processed‖. 
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Food Technology for Good 

Sanjay Nagarajan 

sanjaynagarajan93@gmail.com 

he concept of Food Processing came into existence when man knowingly or 

unknowingly started to cook his food. Discovery of fire/ heat is the kick off for food 

processing which led to many processing techniques. Food technology, though 

unnoticed, existed throughout our life, but we realized its presence only after its demand. Food 

Processing and Engineering (FPE), and Food Science and Technology (FST) are a sense of fresh 

air to many aspiring engineers in an era where engineering is considered as an undemanding 

subject. The steady increase in the value of food processing sectors has paved the way for true 

innovations and development of food technology. 

Food Industry is an ocean of opportunities for one- to choose the type of industry, technology, 

products or departments to work with. As a food technologist, it was a difficult task to identify 

my area of interest in the initial days until I entered a Research and Development lab for my 

project. Then on, New Product Development (NPD), which is the starting point of any food 

industry‘s journey, was also a start of my professional journey.  

Being into Research and Development department is a completely different ball game altogether 

for every company. My experience was splendid as it involved spontaneity as well as creativity 

to whatever I have done. According to me, a food technologist from R&D is a person who not 

only develops the product but also formulates the recipe; stabilizes its shelf life, processing steps, 

taste and other organoleptic properties.; a technical solution provider as well, when there is an 

issue in production or process. I have dealt with different products and technologies where the 

interesting part is its shelf life stabilization. 

Well, now what‘s so interesting about shelf life stabilization? Once we hear ―Processed Foods‖ 
or ―Packed Foods‖, even common people declare it as unhealthy and back up their statement 

with the reason ―Addition of preservatives‖.  Yes, it is true to some extent as preservatives are 
added to foods for better shelf life. But whether it is harmful is a different argument altogether.  

This will now lead us to explore more about Preservatives. Broadly, Preservatives have three 

different classes: 

 Class I, which includes the natural preservatives like salt, sugar, lemon, vinegar, honey 

etc.  

 Class II, which includes the artificial preservatives which are extracted from plants or 

animals. For example citric acid, sorbic acid, benzoic acid and their respective salts etc. 

T 
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are some of them, which are extracted from natural resources through an artificial 

process. 

 Class III preservatives are synthetic preservatives. Well, I‘ve personally not used them 
much in my work experience, so I fail to give you examples here.  

Class II and III preservatives have limitation for usage in food products. Food Safety and 

Standards Authority of India (FSSAI) has provided detailed information on the preservatives and 

their quantity that can be added to different types of food, which is available in FSSAI official 

website. Class I and II preservatives are the mostly used ones in processed food products. Now, 

did you think of this? Our traditional food techniques like pickling, addition of salt and lemon 

juice to food, etc. actually prove that preservation technique is a silent part of our life, though we 

hardly took cognizance of it.  

Apart from addition of preservatives to food, manipulation of physical properties like moisture 

level, pH, acidity etc. can also affect the shelf life of food. For example, all fermented foods hold 

a better shelf life due to their low pH. At this juncture, we should understand the difference 

between a preservative and an additive. Preservatives include all antimicrobial agents and 

antioxidants, whereas additives include flavour enhancer, colouring agents etc. 

When I was dealing with the preservative part, something which caught my attention was the 

moisture level of foods. Mostly, the foods get spoiled due to their moisture level. To understand 

more about it, I moved to an industry which is dealing with drying and dehydration techniques. 

These are technologies that help us to remove the moisture content from food by the application 

of heat. Low moisture level gives better shelf life. Temperature and humidity level plays a major 

role in this process. There are nutrient losses during this process due to the exposure of heat, as 

most of the vitamins and minerals in food are volatile in nature and they break down. To 

overcome this, the products are usually exposed to low temperature for a longer duration to 

minimize the nutrient loss. (However, in some cases, Higher Temperature and shorter duration is 

used)   There are different types of dryers like tray dryers (mostly used to dry solid foods), spray 

dryer (used for liquids, majorly used in dairy industry), drum dryer, fluidized bed dryer, freeze 

drying etc. The dried or dehydrated foods should contain less than 10% of moisture in it. It gives 

a shelf life up to a year. 

Though drying and dehydration technologies are very useful and more importantly, such foods 

are preservative free; they sometime lack the freshness and texture that we expect in normal 

food. When I made peace with the fact that processed food cannot match the texture of fresh 

foods, I never knew an offer from a frozen food processing industry would change my 

perspective. If drying technology is done with higher temperatures, freezing is at very low 
temperature which goes up to 31 and 2    F. IQF  Instant Quick Freezing  is the process used to 
freeze the food products and is stored at frozen condition till its usage. Frozen food not only 

gives a tremendous shelf life, but also gives better texture for food compared to dried food 
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products. Frozen foods works best for non-vegetarian food products, especially for sea foods like 

fish, prawns etc. Frozen meat has a texture identical to the fresh meat after it is thawed 

(defrosted) and cooked. This technology has paved way for products like sausages, salami, ham, 

meat balls etc. from various meats. The growth of animal farming increased tremendously with 

the growth of frozen foods in India.  

Animal farming, though is a major part of food technology, has its adverse effect on 

environment. It releases a huge amount of methane which is a major cause for global warming 

and it utilizes a large amount of water, which also led to water scarcity in many places. Though 

these facts remain true and we fail to understand, food technology has not explored much in the 

vegetarian aspects, at least in India. Witnessing a lot of cons in animal farming which is directly 

connected to food industry, it forced me to resign my job and turn into a vegan. This also helped 

me look at the vegetarian options, which otherwise are not explored much by the food 

technologists of India. 

I was a jobless ordinary engineer seeking for a whole new perspective in food technology. I tried 

various plant based food products but failed to convince the industries and customers as frozen 

foods have a wider market only for animal based food products. As I mentioned, Food is an 

ocean of opportunities and different types of technologies, I found a new career when I came 

across a central government research institute which was dealing with plant based food products. 

This institute has various technologies from baking, extrusion, drying and many more, but 

sterilization and pasteurization technology caught my eye. Sterilization is a process where the 

products are cooked then packed  in heat proof pouches called retort pouches, tins or cans or 

glass bottles and sterilized at controlled temperature and pressure under a stipulated time. This 

gives a shelf life of 1 to 2 years until the product is opened. This matches with the fresh foods in 

terms of freshness, texture, colour, taste, aroma and flavour to almost 98%. This technology can 

open gates for plant based milk; ready to eat vegetarian food options etc.  (This technology can 

be used for non-vegetarian food options as well).  

After a wonderful experience in different technologies with different food industries, I started my 

career on a fresh note as a food consultant and currently working with many start-ups for their 

product development and technical aspects. My products mostly include only plant based foods. 

The most important hurdle I face as a consultant with the industries is their lack of knowledge in 

food safety. Basic rules that a food industry should follow like wearing head caps, aprons, 

hygiene slippers, hygiene coats, face mask etc. are something people follow but there is always 

more to do with it. My vision as a consultant is to educate them with the importance of food 

safety and standards. I would like to update me on the same in future also.  Most importantly the 

end users (buyers) should know what they are buying and eating.  I wanted to create awareness 

about food processing and technology among people to choose their food wisely and lead a 

healthy life. 
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Next time, when you purchase any processed or packed food, read the ingredient list and try to 

know about what goes into the food that you are having.  

Food is everyone‘s right, let‘s not make it a power for a single crown. 

P.S.: My journey from one job to other was obviously not as smooth as articulated. I wrote it that 

way for the readers to get a more coherent read. Else we all know the typical story of every 

Indian engineer, and mine is no different.   

 

 

 

Future of Food 
Sathmeeka S 

Second Year, B. Tech. Chemical Engineering 

Sathmee2210@gmail.com 

 

ur food system will no longer fit for the 21st century… YES. By 2050, a global 

population of 9.8 billion will demand 70% more food than is consumed today. Feeding 

this expanded population nutritiously and sustainably will require substantial 

improvements to the global food system – one that provides livelihoods for farmers as well as 

nutritious products for consumers. 

Food is the primary need for survival. Our understanding of the above statement leads to 

numerous advancements in the food technology. Yet it is clear by the ways we use to make food, 

that it is undermining our health. There are no healthy choices in an unhealthy food system that 

is, though you choose to have a healthy salad you are still unknowingly eating the food 

undermining your health as its being processed so. 

The methods used to make food are so against nature that we comparatively spend more on the 

after effects, the problem of consumption, which amounts to $5.7 trillion globally. It creates a lot 

of dreadful impacts in the environment like the synthetic fertilizers deplete the texture of land 

degrading 12 million hectares of arable land a year. 

On the whole, given that, 80% of all food is expected to be consumed in urban cities, they form 

the root cause due to the increasing demand. It‘s high time we have to stop the take-make-waste 

method. Setting up a circular economy of food could be one of a solution wherein food wastes or 

food by-products are used in a higher value and regenerated in a way un-harmful to nature. 

O 

Sanjay Nagarajan is a Trichy based Food Technologist and is currently working as a Food 

Consultant for different food start-ups. 
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Here are some ways which are more likely to promote the circular economy of food – 

 

 Food produced regeneratively: 

Method of crop rotation, agro-ecology, agroforestry, rotational grazing all falls into the 

definition of regenerative agriculture. Shifting to organic fertilizers from synthetically 

manipulated one is also included and it is also very necessary. For instance, 

Neonicotinoid, a plant-based chemical derivative from nicotine, a natural pesticide 

evolved from the plant as a defence. The challenge to the chemists was to derive only the 

pesticidal properties from nicotine as we know it affects the human nervous system. 

Hence, they made some subtle difference in the molecular structure such that nicotine 

binds to the nicotinic acetylcholine receptors of insects leading to its pesticidal property. 

But this is essentially bound to potential drawbacks. Recent researches have suggested 

that these kind of insect repellents are the leading contributor to the Colony Collapse 

Disorder in bee populations and this also have adverse effects on the other components of 

the ecosystem. 

 Make the most out of food: 

It is necessary to reduce or to make efficient use of the food waste generated which is 

actually the theme of a circular economy of food. Food demand and supply can be better 

matched when the in-edible by-products are transformed into something that is valued 

more. These products can be turned into a valuable array of products like biomaterials, 

medicines, bioenergy or even as an organic fertilizer to the soil.  

Similarly, it can also be used in preserving methods of food also. This is what done by 

the company Apeel Sciences. Apeel uses plant kingdom's own defence to prevent 

spoilage of the short-lived. It forms an exceptionally thin ―peel‖ of edible plant material 
on the surface of the fruit that naturally slows down water loss and oxidation — the 

factors that cause spoilage, such that moisture stays inside and air outside.  

Another instance is the method of turning stale bread into craft beer. This is done by 

Toast Ale. It brews bread along with barely and yeast and has brewed 265,000 litres of 

beer in six countries so far. 

The ultimate hint in developing a circular economy of food is to use food completely no 

matter whatever they are like. Ooze is one such company which makes smoothies from 

wonky fruits which would otherwise go waste. 

Above all the instinct of not wasting food should arise on our own minds. We are so conscious of 

not buying the foods that are expired but do we make sure that the food which is bought is being 

used before the expiry date? THINK… 
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Together these ambitions are worth $2.7 trillion by 2050. Health costs resulting from pesticide 

use would decrease by $550 billion and antimicrobial resistance, air pollution, water 

contamination, and food-borne diseases would also reduce significantly. Greenhouse gas 

emissions are expected to decrease by 4.3 Giga tons (GT) of CO2 equivalents, which correspond 

to taking one billion cars permanently off the road. Furthermore, 15 million hectares of arable 

land can be spared from degradation and 450 trillion litres of fresh water saved. Cities can 

unlock $700 billion by reducing edible food waste and using organic by-products as 

biomaterials, fertilizers, or sources of energy. There is an urgent need to envision this issue. This 

report offers a perspective in finding the solution for the problem that the global food system is 

facing.  

References: 

https://www.weforum.org/agenda/ 

https://apeelsciences.com/ 

https://www.instagram.com/p/BtOdnsPApLF/?utm_source=ig_share_sheet&igshid=yeuzbq2f6kt

m 

Chemical Looping Combustion 

Srinivasan S. 

Second Year, B. Tech. Chemical Engineering 

 srinivasanseshadri55@gmail.com 

 

he industrial revolution in the 18th 

century has gradually increased the 

burning of fossil fuels which in turn 

has increased the CO2 emissions in the 

atmosphere. Over the past 300 years the 

amount of CO2 in the atmosphere has gone up 

from 280 ppm to 400 ppm as of 2013. 

The graph depicts the increase in CO2 in the 

atmosphere as measured at the Mauna Loa 

Observatory in Hawaii. The rising graph 

projects the fact that we have increased CO2 

emissions by 30% in just over 50 years of 

monitoring.               

T 

https://www.weforum.org/agenda/
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With this picture of CO2 emissions in atmosphere, the carbon capture systems were introduced to 

store the CO2 deep underground without emitting it directly into the atmosphere. But the main 

problem of carbon capture systems is the additional energy effort for the separation of CO2 

during or after the combustion process. Chemical looping combustion is an indirect combustion 

process with inherent separation of CO2. This process was initially been proposed in 1968 to 

increase the efficiency of combustion based energy combustion and was rediscovered in the year 

2000 and is presently been discussed as the most promising carbon capture technologies. 

Chemical Looping Combustion is currently being investigated as a novel technique for coal 

combustion with carbon capture. Our work involves exploring options to extend the promising 

results of laboratory-scale studies on chemical looping combustion of coal into economically 

viable combustion processes. The research project aims to identify the engineering parameters 

and scale-up bottlenecks which need to be addressed for commercial implementation. 

The basis of this combustion process is that a substance which has the ability to oxidize and 

reduce oxygen relatively efficiently is inherently separated from air. The oxidized carrier is then 

introduced into a fuel source. Once the carrier is reduced to its original state it is sent back to the 

air reactor for being oxidised again. Since the oxidiser is pure oxygen the product stream 

contains pure CO2 and can be easily prepared for sequestration. 
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Chemical looping combustion as of today… 

Chemical looping combustion of solid fuels is a chemical engineering problem where in many 

concepts like combustion kinetics, gas-solid reactions, fluidization and solids transport are 

involved. The step forward has been to develop an integrated process model that can be used to 

explore scenarios. Moving in this path, formulation of the mass transfer and heat transfer 

equations for specific and general cases and integrating the same with process simulation 

software like ASPEN PLUS. Several groups have been involved in chemical looping and have 

introduced techniques for determining key factors for its implementation like oxygen carrier 

recirculation rates, mass of carrier needed in each reactor using the simulation software. 

References: 

http://www.icse.utah.edu/process-model/ 

https://www.bing.com/videos/search?q=chemical+looping+combustion&&view=detail&mid=A

BA531D7FD26D539770BABA531D7FD26D539770B&&FORM=VRDGAR 

 

 

It's electrifying: the paint that conducts  
Akila Karthik 

Second Year, B. Tech. Chemical Engineering 
21akila.karthik99@gmail.com 

 

magine tapping on a wall and turning the light on? This is what a conductive paint does 
without using any sockets, cables or wiring.  An electric paint or a paintable wire is just like 
other water-based normal paints except it conducts electricity once it dries. It can be applied 

to wood, paper or fabrics just as you use water paints for colouring.  
An electric paint is a thick, soft and gluey black paint that includes carbon. These carbon 
molecules in liquid form are far apart to conduct electricity; however, as they dry they come 
closer and start conducting. It comprises of fluid binder capable of hardening, a coupling agent 
and metal particles selected from the group of nickel, aluminium, and carbon. 
Broadly a conductive paint can be classified into three types: 

1. Electrostatic Paint: 

Apart from the general characteristics of conductive paint, it has a spray gun that imparts the 
electric charge to the paint as they emerge out of the nozzle. 

I 
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2. The Electrophoretic or Electro deposition Paints: 

Similar to the electroplating done in automobiles these paints use the DC current or depositing 
paints. The epoxy paint has two electrodes dipped in an electrolyte and the current is applied, the 
ions migrate to the oppositely charged electrode.  

3. Rich zinc epoxy resins: 

The zinc rich, magnesium-rich coatings conduct electricity due to the presence of a high 
percentage of metal in them. 

 Applications:  

One can add engineering, design and a creative appeal by drawing the liquid wire circuit but it 
requires basic knowledge of circuits in order to make use of these paints.  

1. To create basic electrical circuits with lights in series or parallel:  One advantage of 
using these conductive paints is that you can create graphically. Circuits that can tell both 
electrical and a visual story. It isn‘t necessary to make it look like a circuit diagram and 
hence its use can be very appealing. 

2. Cold soldering: Attaching components to a heat sensitive substrate or replacing soldering 
ions can be done easily by using conductive paint as they are an effective adhesive. 

3. E-textiles: Electric paint works well on most fabrics be it a natural or synthetic except it 
cannot be washed. For example, LEDs can be incorporated inside the fabrics so as to create 
curtain night-lamps. 

4. As sensors: A conductive paint can transform walls and door into sensors by just painting 
them and completing the circuit using other required components.  

5. Musical instruments: Conductive paints can make instruments that produce sounds by 
varying frequency like the keyboards. It can be made on papers and can be played just by 
touching it provided the circuit is complete. 

References: 

http://edition.cnn.com/2013/05/23/tech/innovation/bare-electrically-conductive-paint/index.html 

https://www.inc.com/wanda-thibodeaux/this-paint-is-liquid-electrical-wire-in-disguise-and-it-

can-go-pretty-much-anywh.html 

https://mymodernmet.com/electric-paint-bare-conductive/ 
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Wide World of Refrigeration   

Lakshmi Prasanna M 

Second Year B. Tech. Chemical Engineering 

prassannamaddipati@gmail.com 

  

n today‘s world we often come across the processes like cooling or basically removal of heat 

for the sake of maintaining the state of food or the conditions in which some materials 

naturally exist. But have we given a thought about how this process of cooling goes about? 

Or what are the types available? The answers are discussed henceforth. 

Refrigeration is only one part of entire industry called Heating. Air conditioning, Ventilation and 

Refrigeration (HVAC/R) are processes implemented in various devices to keep indoor air 

healthy and comfortable. A whole universe of science exists behind the ways refrigeration 

operates to keep the world cooler. All refrigeration systems work by transferring heat around, 

moving it from designated area to somewhere else thus, cooling that designated area off and 

reversing the natural flow of heat transfer by application of energy.  

 

I 
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Refrigeration can be classified as natural and artificial. In olden days refrigeration was achieved 

by natural means such as use of ice, evaporative cooling and cooling by salt solutions. Due to 

tedious processes of manufacturing and storing of ice for refrigeration and very limited 

applications in other processes artificial methods of refrigeration were developed. With the rapid 

growth of technology and science various systems of refrigeration were devised catering for a 

specific purpose. These include vapour compression, vapour absorption system, gas cycle 

system, steam jet system, thermoelectric refrigeration and vortex refrigeration. 

Applications  

In chemical process industries: 

The petroleum refineries, petrochemical plants and paper pulp industries require very large 

cooling capacities and requirements change based on equipment and process and hence the 

system has to be customized and optimized for individual applications. The main applications in 

process industries are separation of gases, condensation of gases, dehumidification of air, 

solidification of solute, storage as liquid at low pressure, recovery of solvents, removal of heat of 

reaction etc. 

In food processing and preservation: 

It is well known that some bacteria are responsible for degradation of food and enzymatic 

processing cause ripening of fruits and vegetables. The growth and rate of enzymatic process are 

reduced at lower temperatures. This helps in reducing spoilage and increasing the shelf life of the 

food. 

Other applications of refrigeration include cold treatment of metals, in the field of medicine and 

ice skating rinks. 

Industrial air-conditioning:  

The main purpose of industrial air conditioning systems is to provide optimum conditions so that 

the required process can be carried out and to provide at least a partial measure of comfort to the 

people around. 

Comfort air-conditioning:  

The internal organs require a temperature close to 35 Celsius for their efficient operation and the 

regulatory mechanisms maintain this temperature by rejecting appropriate amount of heat. 

Humans don‘t feel comfortable if they spend energy in rejecting this heat. This is called Comfort 
or Neutral zone. And thus air conditioning is used to maintain these temperatures. 

Having said that, refrigeration is a significant part of process industries let‘s look into the 
component that carries out this process. 
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Refrigerant is a compound typically found in fluid or gaseous state. It readily absorbs heat from 

the surroundings and provides refrigeration and air conditioning when combined with 

components such as compressors and evaporators. Freon and Refrigerant are often interchanged 

with their meaning. Freon is actually a brand of air conditioning refrigerant trademarked by 

DuPont. However Freon has become synonymous with refrigerant. 

Types of refrigerants 

Refrigerants are divided into groups according to their chemical composition. 

CFC (Chlorofluorocarbons) 

Chlorofluorocarbons are refrigerants that contain chlorine and these are known for their negative 

environmental effects. Examples are R11, R22 and R115. 

HCFC (Hydro chlorofluorocarbons) 

These are indicated as temporary substitutes for CFC‘s till 2030.Examples are R22, R123 and 
R124. 

HFC (Hydro fluorocarbons) 

Hydro fluorocarbons are refrigerants that contain no chlorine and not harmful to the Ozone layer. 

However the impact on global warming is large when compared to traditional refrigerants. 

Examples are R404A, R407C. 

FC (Fluorocarbons) 

Fluorocarbons contain no chlorine but these are extremely stable and have high Global Warming 

Potential (GWP). Examples are R218 and R403. 

HC (Hydrocarbons) 

These don‘t cause any direct effect to Ozone layer but these are   highly flammable.  

Ammonia (NH3) and Carbon Dioxide (CO2) are also most common refrigerants. 

Thus as budding chemical engineers it is necessary that we know about the processes happening 

in industries and we must strive hard to develop the process of refrigeration such that it becomes 

least harmful to the environment. 

References: 

https://www.achrnews.com/articles/108910-ice-breaker-refrigerant-numbering-system-explained 

https://www.uoguelph.ca/foodscience/book-page/refrigeration 

http://www.fsec.ucf.edu/en/consumer/buildings/commercial/hvac.htm 

https://www.achrnews.com/articles/108910-ice-breaker-refrigerant-numbering-system-explained
https://www.uoguelph.ca/foodscience/book-page/refrigeration
http://www.fsec.ucf.edu/en/consumer/buildings/commercial/hvac.htm
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Food Processing and India 

Lokesh J Pandya 

Third Year, B. Tech. Chemical Engineering 

jplokesh1999@gmail.com 

ood, water and shelter are three basic requirements of every living being. Human beings 

mastered at agriculture and Food Processing was to come next. In the Indian tradition 

Food is respected as God. Our body is made from food. The scriptures refer it as 

Annamaya Kosha.  

The Geographical setup of India makes it suitable for cultivation. The country has 46 soil types, 

suiting the need of different crops.  2% of India‘s land in cultivable as compared to World 
Average of 11%. Apart from this, India has 16 agro-climatic zones. 

With the number being a whopping 512 million, India is home to largest livestock population in 

the world and is also the largest producer of milk in the world, contributing to 17% of World‘s 
milk produce. India is also world‘s second largest producer of fisheries, fruits and vegetables, 

and cereals. 

Today, India is the second largest food 

producer in the world after China. 

According to government estimates for 

the fiscal year 2015-16, the country‘s total 
food market valued at US$39.71 billion 

and is projected to double in the next 10 

years. Having successfully attained self-

sufficiency in food, India benefits from 

marginal surplus in production, and is 

among the leading global producers of 

fruits and vegetables, milk, cereals, and 

wheat. The adjacent info-graphic actually 

shows how important is Food Industry in 

India‘s Growth.  

The Ministry of Food Processing Industries, Government of India is introducing and 

implementing various programmes and schemes to improve the Food Sector in the country. Also 

premier institutes like Central Food Techonological Research Institute (CFTRI), Mysore and 

Indian Institute of Food Processing Technology (IIFPT) had been setup. These things show that 

Food Processing is a vital field in India and has a vast scope. 

F 

mailto:jplokesh1999@gmail.com
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Food Puns 

Ananth Raguram G.  

Fourth Year, M. Tech. Chemical Engineering (Integrated)  

anandunkh97@gmail.com 

 

 

1. What's psychology student's favourite dish?  

Freud Rice. 

 

2. Vegan Friend: Hey! I just adopted a pet lamb! 

Non Veg Friend: Awesome! I can't wait to meat him. 

 

3. My friend went shopping and came back with lots of plantains. You could say he went 

'bananas'. 

 

4. I'm no Hitler. But I'd like to gas the juice! #I_Love_Soda 

 

5. A group of fruits met and kept coming up with puns. You could call it pun-jam-rutham. 

 

6. Three friends met after many months to share a bottle of tomato sauce. It was nice ketchup.  

 

7. Which type of cheese is also a Hindu god?  

Parmesan.  

 

8. Why does everyone love mushroom?  

That's because he's a fun-guy.  

 

mailto:anandunkh97@gmail.com
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9. You just had Hyderabadi Dum Biryani yesterday. What do you want to have today? 

Nothing, Naan inniku vera-dhum!  

 

10. Why did the best man bring a loaf of bread for the wedding?  

Because he wanted to give a toast for the bride and the groom. 

 

 

 

ChemE Snaps 

By Team ChemUnique 

Description: 

Light is passing through a conical flask containing 

various solutions like benzene and water. Light 

intensifies the phenolphthalein present in the solution 

along with the water. 

Science Behind: 

1. Fluids of various densities tend to be separated, 

benzene of lower density floats over the reaction 

mixture of water, phenolphthalein and sodium 

hydroxide. 

2. The pink colour of phenolphthalein is due to the 

chromophoric group present in it and also due to the 

transition of excited electron in both pi to pi* and n to 

pi* energy level. 
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Description: 

The phenomenal fluorescein: Fluorescein was 

first synthesized in 1871. It can be prepared 

from phthalic anhydride and resorcinol in the 

presence of zinc chloride via the Friedel-

Crafts reaction. Fluorescein is a fluorophore 

commonly used in microscopy, in a type of 

dye laser as the gain medium, in forensics and 

serology to detect latent blood stains, and in 

dye tracing. The colour of its aqueous 

solution varies from green to orange as a 

function of the way it is observed: by 

reflection or by transmission, as can be 

noticed in bubble levels, for example, in 

which fluorescein is added as a colorant to the 

alcohol filling the tube in order to increase the 

visibility of the air bubble contained within 

(thus enhancing the precision of the 

instrument). More concentrated solutions of 

fluorescein can even appear red. 
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