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Message from our Associate Dean 
 

Dear all,   

 

It gives me an immense pleasure in releasing the Volume 07 Issue 04 of ChemUnique, the 

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

SASTRA Deemed to be University during the Valedictory Function of the Student Chapter 

2018-2019. 

 

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. Companies like Saint 

Gobain, Biocon, Sanmar, Sim Info systems and Thirumalai Chemicals had come for 

recruitment and many of our students got placed in the above mentioned companies. 

 

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. Ponnusami V.  

Associate Dean  

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. 

  

The fourth issue of ChemUnique discusses about the Advancements in Energy Technology. 

This issue elucidates the need for advancements in the field of energy conservation and 

technology and the important advancements in the recent years. 

 

We would like to acknowledge the support of our Associate Dean Dr. V. Ponnusami, who is 

the source of constant inspiration to the student community. We are indeed indebted to Dr. 

Naren P.R., Senior Assistant Professor, for his constant support and guidance. Under his 

mentorship, we’ve been nurtured. Our best wishes to Prof. 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 04 of ChemUnique and share pleasure in publishing the same. 

  

Hope you have a good read! 

 

Replacing traditional sources of energy completely with renewable energy is going to be a 

challenging task. However, by adding renewable energy to the grid and gradually increasing 

its contribution, we can realistically expect a future that is powered completely by green 

energy. ~Tulsi Tanti 

 

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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Advancement in Energy Technology   

Team ChemUnique 

very action in this world happens with a loss or gain in energy. But of late, there has 

been discussions and debate going over the need to conserve the energy so as to 

consume it in a sustainable manner. Why do we need to talk about conserving the 

energy? Why do we need to debate over which technology is efficient? What is need for 

advancement in energy technology? These are the few questions for which you might find an 

answer in this article. 

The need: 

China, the US and India together accounted for 

nearly 70 per cent of the rise in energy demand, 

even as such demand worldwide grew by 2.3 

per cent last year, at its fastest pace this decade, 

the International Energy Agency (IEA) said on 

March 26, 2019. This exceptional rise in 

energy demand was driven by a robust global 

economy and stronger heating and cooling 

needs in some regions, according to the IEA 

report. The industrial sector (including the non-

combusted use of fuels) currently consumes 

around half of all global energy and feedstock 

fuels, with residential and commercial 

buildings (29%) and transport (21%) 

accounting for the remainder. The report also 

added that natural gas emerged as the fuel of 

choice, posting the biggest gains and 

accounting for 45 per cent of the rise in energy consumption. Solar and wind generation grew 

at double-digit pace, with solar alone increasing by 31 per cent. Though the demand has 

slightly decreased still that was not fast enough to meet higher electricity demand around the 

world that also drove up coal use. As a result, global energy-related carbon dioxide emissions 

rose by 1.7 per cent to 33 Giga tons (GT) in 2018. The growth of energy consumption in all 

sectors slows as gains in energy efficiency quicken.  
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The slowing in demand growth is most marked in 

the transport sector – with the growth of transport 

demand less than half the rate of the previous 20 

years – as improvements in vehicle efficiency 

accelerate. Growth of energy demand used within 

industry also slows. Despite this, the non-

combusted use of fuels within industry – 

particularly as a feedstock in petrochemicals – is 

the fastest-growing source of the incremental 

demand. To meet this demand, the only solution is 

to move to the new sources of energy which will be 

able to suppress this demand as, though the 

renewable energies play an unavoidable role in 

conserving energy they do not keep up the pace 

with surging electricity demand. “Renewables 

growth is not keeping pace with the electrification 

of our society,” Birol said on a call with reporters. “We need to see more support for 

renewables.” Also, due to increasing carbon di oxide emissions we need to find more 

alternate ways. The world needs to cut the use of coal-fired power to almost nothing by 2050 

to get anywhere close to limiting global warming to 1.5 degrees Celsius, a panel of United 

Nations scientists said in a report last year.  

One such emerging advantageous form of energy which gives efficient support to the 

renewables is Hydrogen fuel cells. Fuel cells have greater efficiency of 60-80% which can be 

https://www.bp.com/en/global/corporate/energy-economics/energy-outlook/demand-by-sector/transport.html
https://www.bp.com/en/global/corporate/energy-economics/energy-outlook/demand-by-sector/industry.html
https://www.bp.com/en/global/corporate/energy-economics/energy-outlook/demand-by-sector/non-combusted.html
https://www.bp.com/en/global/corporate/energy-economics/energy-outlook/demand-by-sector/non-combusted.html
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increased to 85-90% which is greater than gas engines. Most importantly it is pollution free. 

Thirty years ago, hydrogen was identified as “a critical and indispensable element of a de-

carbonized, sustainable energy system” to provide secure, cost-effective and non-polluting 

energy. Today, energy leaders see hydrogen as the lowest impact and least certain issue 

facing the global energy system. “Hydrogen, as a viable alternative fuel, continues to promise 

much and deliver precious little”.  

Yet hydrogen could play a significant role in low-carbon future: counterbalancing electricity 

as a zero-carbon energy carrier that can be easily stored and transported; enabling a more 

secure energy system with reduced fossil fuel dependence; with the versatility to operate 

across the transport, heat, industry and electricity sectors. Together, these account for two-

thirds of global CO2 emissions. Hydrogen and fuel cell technologies offer greater personal 

choice in the transition to a low-carbon economy, given their similar performance, operation 

and consumer experience to fossil-fuelled technologies. They also provide valuable insurance 

against the possibility of other vaunted technologies failing to deliver, such as carbon capture 

and storage, bioenergy and hybrid heat pumps. 

With the importance of the need for advancements in energy conservation and technology, let 

us look at some of the current advancements and on-going researches in the same. 

Lithium batteries can readily smooth out short-term hiccups in the supply of intermittent 

renewable energy. But they're not ideal for long-term storage, since they will slowly 

discharge. They also aren't great for large quantities of energy; the more the energy needed 

the more number of batteries. Because of these issues, there has been research into a number 

of technologies that scale better, like flow batteries and renewable fuel production. But these 

pose their own challenges, both chemical and economic. But researchers are now reporting a 

possible solution to some of these problems: a fuel cell that can be run efficiently in both 

directions, either using hydrogen or methane to produce electricity or using electricity to 

produce these fuels. Their measurements suggest that, after doing a complete cycle, they get 

out 75 per cent of the electricity they put in to start with. 

Reversible fuel cell 

 Fuel cells simply separate different parts of a chemical reaction so that the electrons that are 

transferred during the reaction can be used as a source of electricity. Operating in the forward 

direction, fuel cells will take hydrogen or methane as fuel and produce electricity by 

combining it with oxygen from the air. Operating in reverse, they'll use electricity to drive the 

production of hydrogen starting with water, or methane if given water and CO2.This allows 

for a completely reversible cycle by which electricity is essentially stored in the form of 

hydrogen or methane, without the need for separate hardware for storage and use. In essence, 

it acts like a big battery. Alternately, hydrogen and methane are valuable chemical stocks or 

can be used to power various forms of transport. Clearly, a reversible fuel cell is extremely 

flexible. A number of types have been built, but they all have issues. Some forms require 

high temperatures to function. All of them produce a mixture of hydrogen and water that's 

less valuable than pure, dry hydrogen. And the efficiency of the round-trip reaction is often 
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dramatically lower than an actual battery could provide. In many cases, the catalysts required 

degrade rapidly. 

A moderate solution 

A group of researchers at the Colorado School of Mines decided to take a closer look at a 

technology called reversible protonic ceramic electrochemical cells. This technology has 

been very efficient when running in the forward direction and only requires what, for fuel 

cells are moderate temperatures (400-600°C). That places them within the range where the 

operating temperature could be reached by using sources of waste heat from industrial 

processes or traditional power generation. Unfortunately, they also lose more than 30 per cent 

of the energy put in as electricity when they're running in reverse. So, the research team 

performed some computer modelling to figure out where that energy was going, starting with 

a combination of Ba/Ce/Zr/Y/Yb and Ba/Co/Zr/Y electrodes. The modeling suggested that 

the current lost during operation is being carried off by holes, areas with a lower than normal 

number of electrons that can migrate around the material. They found that they could reduce 

whole formation by changing the electrolyte; once that was done; they started testing its 

performance. 

These tests included finding the 

optimum current density in the 

hardware which was too low, and the 

hydrogen doesn't flow across the fuel 

cell and the system uses up all its water 

before more can diffuse in. The optimal 

operating temperature turned out to be 

roughly 500°C, at which point over 

97% of the electricity being supplied 

ended up involved in driving the 

chemical reaction. Given water alone, 

the system would produce hydrogen; 

given water and carbon dioxide, it would produce methane. Using the hydrogen reaction, the 

overall efficiency of the system ended up being 75 per cent. Not as good as batteries, but this 

can scale up to however much hydrogen storage one can provide and can retain it 

indefinitely. The researchers ran the reverse reaction for over 1,200 hours with no appreciable 

degradation of any of the critical materials. Imaging of those materials showed no apparent 

structural changes after all that use.  

All of this sounds extremely promising, but there are a large number of hurdles left to clear. 

Although there's nothing like the platinum catalysts often used for splitting water, ytterbium 

still runs about $14,000 a kilogram, which could make scaling up the hardware rather pricey. 

Someone would also have to show that the hardware could scale, in terms of both 

manufacturing and functioning as a reversible fuel cell when surrounded by standard 

industrial parts, rather than hand-tuned lab equipment. Finally, we currently don't have 
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energy architecture in place to use or store large volumes of hydrogen or to funnel waste heat 

into hardware like this. So, there's a lot of work left to do. 

Sodium is the new Lithium 

Researchers at the Nagoya Institute of Technology (NITech) in Japan have demonstrated that 

a specific material can act as an efficient battery component for sodium-ion batteries that will 

compete with lithium-ion batteries for several battery characteristics, especially speed of 

charge. The findings were published in Scientific Reports in November of 2018 and were 

headed by Naoto Tanibata, Ph.D., an Assistant Professor at the Department of Advanced 

Ceramics at NITech. 

The popular lithium-ion batteries have several benefits - they are rechargeable and have a 

wide application spectrum. They are used in devices such as laptops and cell phones as well 

as in hybrid and fully electric cars. The electric vehicle - being a vital technology for fighting 

pollution in rural areas as well as ushering in clean and sustainable transport - is an important 

player in the efforts to solve the energy and environmental crises. One downside to lithium is 

the fact that it is a limited resource. Not only is it expensive, but its annual output is 

(technically) limited (due to drying process). Given increased demand for battery-powered 

devices and particularly electric cars, the need to find an alternative to lithium - one that is 

both cheap as well as abundant - is becoming urgent. 

Sodium-ion batteries are an attractive alternative to lithium-based ion batteries due to several 

reasons. Sodium is not a limited resource - it is abundant in the earth's crust as well as in 

seawater. Also, sodium-based components have a possibility to yield much faster charging 

time given the appropriate crystal structure design. However, sodium cannot be simply 

swapped with lithium used in the current battery materials, as it is a larger ion size and 

slightly different chemistry. Scientists at NITech have found a rational and efficient way 

around this issue. After extracting about 4300 compounds from crystal structure database and 

following a high-throughput computation of said compounds, one of them yielded favourable 

results and was therefore a promising 

candidate as a sodium-ion battery 

component. The researchers identified 

that Na2V3O7 demonstrates desirable 

electrochemical performance as well as 

crystal and electronic structures. This 

compound shows fast charging 

performance, as it can be stably charged 

within 6 min. Besides, the researchers 

demonstrated that the compound leads 

to long battery life as well as a short 

charging time. 

Despite the favourable characteristics and overall desired impact on sodium-ion batteries, the 

researchers found that Na2V3O7 underwent deterioration in the final charging stages, which 
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limits the practical storage capacity to the half of theoretical one. As such, in their future 

experiments, the researchers aim to focus on improving the performance of this material so 

that it can remain stable throughout the entire duration of the charging stages.  

Zero-emission diesel combustion using a non-equilibrium-plasma-assisted 

MnO2 filter 

A Japan-based research team led by Kanazawa University have used ozone from atmospheric 

pressure non-equilibrium plasma together with the desulfurization catalyst MnO2 to almost 

completely eliminate NOx and SOx from diesel exhaust gas at a low temperature of 473 K. 

This research shows that ozone can be used to remove not only SOx but also NOx from fossil 

fuel combustion exhaust streams. Diesel engines are widely used in agricultural machinery, 

vehicles, and ships because of their high thermal efficiency. The sulphur contained in the 

diesel fuel is oxidized to sulphur dioxide by combustion. This sulphur dioxide not only harms 

human health but also causes deactivation of the catalysts used to treat NOx in the exhaust 

stream. 

This problem can be overcome by using sulphur-free fuels based on biomass or clean coal 

technology or by installing a desulfurizing filter to remove sulphur oxides upstream of the 

NOx catalyst. Researchers at Kanazawa University have developed a plasma-assisted MnO2 

filter that produces exhaust free of NOx and SOx.  This technology augments the 

desulfurization properties of MnO2 with the activity of ozone from atmospheric pressure non-

equilibrium plasma. Activated chemical species (O3, OH radicals, etc.) present in the plasma 

promote desulfurization and denitration reactions. MnO2 reacts with sulphur and nitrogen 

oxides to produce sulphates and nitrates, respectively. The interaction between SO2 and NO2 

degrades the performance of MnO2 catalysts in eliminating both species. Analysis of the 

MnO2 catalyst material after exposure to simulated exhaust gas containing both SO2 and NO2 

showed that both manganese nitrate and manganese sulphate were produced. Atmospheric 

pressure non-equilibrium plasma was generated by the dielectric barrier discharge method. 

The performance of the catalyst in eliminating both SO2 and NO2 was improved by the 

introduction of ozone at a low concentration of about 50 ppm. The enhancement in NO2 

elimination was particularly notable. The introduction of ozone seems to give a reaction to 

reduce nitrogen oxides to nitrogen. At the initial stage of the reaction, over 99% of SO2 and 

NO2 were removed from the exhaust stream. The Kanazawa University researchers, led by 

Yugo Osaka, demonstrated for the first time that zero emissions of NOX can be achieved even 

in the presence of sulphur oxides by using a plasma-assisted MnO2 filter. The plasma-assisted 

filter seems to augment the elimination of SO2 because of SO3 generation and also reduce 

nitrogen oxides to nitrogen. 

These findings are expected to be widely applicable in the purification of exhaust from diesel 

engines using sulphur-containing fuels. We have clarified the mechanism by which the 

induction of the non-equilibrium plasma augments the performance of the MnO2 filter. We 

hope to spur further development of plasma-assisted MnO2 filters and thus allow for a greater 

diversity of fuels to be used without adversely impacting air quality. 
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https://www.eurekalert.org/pub_releases/2019-02/niot-sit013119.php 

https://www.kanazawa-u.ac.jp/latest-research/65497 

 

Bioenergy- The Future 

Lokesh J Pandya 
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jplokesh1999@gmail.com 

 
nergy plays a significant role in the economic growth of any country. Based on 

statistics, global production of oil and gas is approaching its maximum, and the world 

is now finding one new barrel of oil for every four it consumes. The increasing 

energy crisis and growing environmental concerns in recent years have driven the 

development of technologies to allow for the substitution of fossil fuels with renewable 

energy. Energy production from renewable resources is based on the capture of energy 

coming directly or indirectly from the sun, as in the case of energy production by 

photovoltaic, solar thermal, wind, and biomass technologies. Among the explored alternative 

energy sources, considerable attentions have been focused on Bio-energy.  

This article tries to explore some of the general aspects of Bioenergy and tries to evaluate the 

feasibility and the efficiency with which it would replace the current energy sources. 

 
  

E 

https://www.eurekalert.org/pub_releases/2019-02/niot-sit013119.php
https://www.kanazawa-u.ac.jp/latest-research/65497
mailto:jplokesh1999@gmail.com
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Biomass Energy: 

The term biomass refers to any organic matter of plant or animal origin, spontaneous or 

cultivated by humans, terrestrial and marine animals, produced directly or indirectly through 

the process of photosynthesis involving chlorophyll.  

Indeed, the concept of energy from biomass regards biomass as a renewable energy product 

obtained as a side product of a primary product, for example, fruit tree pruning or straw as a 

by-product of cereal production. The potential global availability of unexploited biomass 

alone could provide 10%–20% of the primary energy demand of the planet. Use of biomass 

for energy production and secondary energy products (solid, liquid, and gaseous fuels) should 

be promoted and the recovery capacities of agricultural, forestry, and industrial residues 

increased. Together with other renewable resources, such as solar, wind, and hydroelectric, 

biomass is a major future sustainable energy resource of the planet. 

 

Bio-Fuels Technology: 

Bio-fuels are being sought after as they are widely available from inexhaustible feedstock 

that can effectively reduce its production cost. Indeed, biofuel can be produced from various 

kinds of renewable materials such as corn, jowar, barley, jatropha, cellulose, and algae 

biomass.  
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However, among all biofuels, bio-alcohol such as bioethanol and bio-methane are more 

productive than other types. Bio-diesel is yet another commonly known alternative. However, 

their production involves many processes such as pretreatment, fermentation, recovery, and   

refining. As a general consequence, to improve bioprocesses for biofuel production, lower 

overall energy costs, and increase valuable product recovery, water removing is necessary. 

Membrane technology in bioprocesses has the potential to greatly reduce operating costs 

compared with the traditional processes using an evaporator to recover or remove water, 

which requires very high energy use.  

Biofuels have increasingly come to be regarded as energy sources with potential to solve a 

series of problems. The expectations are that pursuing policies supporting biofuels will be 

advantageous for the climate, environment, energy supply, energy security, and other 

economic aspects. 

 

Bio-hydrogen: 

Bio-hydrogen is H2 that is produced biologically. Interest is high in this technology because 

H2 is a clean fuel and can be readily produced from certain kinds of biomass. Many 

challenges characterize this technology, including those intrinsic to H2, such as storage and 

transportation of a non-condensable gas. 
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The main reactions involve fermentation of sugars. Important reactions start with glucose, 

which is converted to acetic acid: 

C6H12O6 + 2 H2O → 2 CH3COOH + 2 CO2 + 4 H2 

H2 production is catalyzed by two hydrogenases. One is called [FeFe]-hydrogenase; the other 

is called [NiFe]-hydrogenase. Many organisms express these enzymes. Notable examples are 

members of the genera Clostridium, Desulfovibrio, Ralstonia, and the pathogen Helicobacter. 

E. coli is the workhorse for genetic engineering of hydrogenases.  

Biological hydrogen production is one of the most challenging areas in biotechnology, with 

respect to environmental and energy-source problems. Though it is realizable at a small scale, 

it is still not that feasible at larger scales. 

Closing Remark: 

There is a lot of scope in Bio-energy; both in the research and the industrial fields. As of now, 

this technology is facing many challenges like meeting the energy needs and scalability. But 

with time, Bioenergy is sure to be the future. Bioenergy is the hope for the current energy 

crisis. 

Reference: 

https://www.sciencedirect.com/book/9780124079090/bioenergy 

How much energy we use? 
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e have seen an 

extraordinary increase in 

global energy demand in 

2018, growing at its fastest pace this 

decade, said Dr Fatih Birol, the IEA’s 

Executive Director. Energy demand 

worldwide grew by 2.3% last year, its 

fastest pace this decade. India is one of 

the countries with the largest 

production of energy from renewable 

sources. In the electricity sector, 

renewable energy account for 34.4% 

of the total installed power capacity. 

Large hydro installed capacity was 

45.29 GW as of 31 March 2018, 

W 

https://www.sciencedirect.com/book/9780124079090/bioenergy
mailto:sathmee2210@gmail.com
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contributing to 13% of the total power capacity. This shows a major part of energy is used in 

the electricity sector.  

In the electricity sector, 35% of electricity is used for domestic purposes as shown in the pie 

chart. As consumers it’s our duty to save energy because ultimately exploitation of energy 

affects us indirectly or directly. Here we will see some of the effective impacts of our 

consumption of energy. 

Now, firstly, if we see the 

distribution of electricity 

being used at home in the 

following pie chart; we 

use 13% of electricity. A 

typical family of four 

averages 300 loads of 

laundry annually, which 

accounts for 15-40% of 

that household’s water 

consumption. Even if 

you’re more of a laundry 

minimalist, perhaps doing 

only two loads a week or 

even one, the reality is 

that washer energy usage 

is a big part of any 

household’s energy costs. 

The Green Building 

Advisor says that 

residential laundry 

machines use more 

energy annually than dishwashers, although less than refrigerators. About 75% of the total 

energy use and greenhouse gas emissions from a single load of laundry come from warming 

the water, itself. Consumer Reports notes that washing your clothes in cold water could save 

you $60 a year, assuming an average of 300 loads. While that might not sound like a lot, 

imagine if everyone did that. i09, a blog that focuses on science and technology, notes that if 

every household in Las Vegas used cold water for its entire washer energy usage for a year, 

the amount of saved energy could power the Strip for nearly a week. The blog also notes that 

if every household in the US switched for a year, it would save the same amount of energy 

produced by the Hoover Dam in 20 months.  

Secondly, Water heaters – Choosing an appropriate water heater is very important, which 

depends on many factors. The size of your family and the space available for your water 

heater are important factors when determining the right size water heater for your home. The 

chart given below helps us in finding the suitable water heater. Always anticipate your 

family’s future needs when selecting a water heater.  

http://www.allianceforwaterefficiency.org/Residential_Clothes_Washer_Introduction.aspx
http://www.allianceforwaterefficiency.org/Residential_Clothes_Washer_Introduction.aspx
https://www.home-water-works.org/indoor-use/clothes-washer
https://www.home-water-works.org/indoor-use/clothes-washer
https://www.home-water-works.org/indoor-use/clothes-washer
https://blog.constellation.com/2016/02/12/energy-efficiency-quiz/
http://www.greenbuildingadvisor.com/blogs/dept/musings/all-about-washing-machines
http://www.greenbuildingadvisor.com/blogs/dept/musings/all-about-washing-machines
http://io9.gizmodo.com/why-are-you-still-washing-your-clothes-in-warm-water-1706931003
http://io9.gizmodo.com/why-are-you-still-washing-your-clothes-in-warm-water-1706931003
http://www.consumerreports.org/cro/news/2014/10/doing-laundry-in-cold-water-will-save-you-loads/index.htm
http://io9.gizmodo.com/why-are-you-still-washing-your-clothes-in-warm-water-1706931003
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Another major factor in conserving energy is using the appliances only when necessary, that 

is, switching it off when not in use. So, switch on water heaters only when needed because 

the standing loss is 1 unit/day for 100L capacity where the ideal energy consumed is itself 2.4 

units/day. 
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Next comes the lighting consumption, turning off the lights when not in use has become an 

energy saving method, but the value of energy savings depends on the energy rating in the 

particular locality. Generally, the CFL bulbs consume less energy when in use for a few 

minutes continuously that being switched off as they take lot energy in warming up. This also 

does not have any impact in the cooling of the air conditioners as they do not emit heat. 

Another essential factor which has to be taken into account is the “vampire appliances” due 

to which 35% of the consumed household energy is wasted. To stop the energy waste in this 

manner, the simple rule of thumb is to turn off the appliances when not in use. 

Finally considering the major part – 47% (heating and cooling), may include space heating 

and cooking, majorly. In India 40% of energy is used out of the energy used in heating and 

cooling. Out of which 76.3% energy is obtained from firewood in rural parts of India, which 

makes 70% of India. According to this, we spend rupees 8.5 lakh crore approximately as said 

by Prof. Anirddha Pandit in the TEDx, ICT Mumbai and as a solution to this situation the 

researchers of the Land Research Institute (LRI), along with the students and faculty 

members of Institute of Chemical Technology (ICT), Mumbai, have designed the Eco Cooker 

– an innovative equipment for cooking that helps save LPG, especially in places where large 

scale cooking for the masses is taking place. According to the research, the Eco Cooker helps 

save 75% fuel under laboratory conditions and offers about 60% saving on the use of LPG in 

domestic and commercial kitchens. 

Above all these we can use smart energy saving statergies to save energy and make our home 

a “smart home”. Smart technology allows homeowners to take control of their energy usage 

through a variety of smart-home energy-saving strategies. Smart-home hubs can turn 

appliances off completely when not in use, eliminating the energy drain caused by “idling” 

appliances and improving energy conservation. Home automation allows homeowners to 

control their appliances through smartphone apps, creating many new ways to save energy. 

Choosing Google Assistant or Alexa smart-home assistants allow you to create daily smart-

home routines, scheduling when appliances turn on and off. Homeowners can set up energy-

efficient timers, motion detectors and dimmers to change the lighting at set times throughout 

the day and voice controlled systems. Smart homes offer many ways to improve appliance 

efficiency and prevent energy waste, giving homeowners control over their appliances like 

never before. 

References: 

https://www.visualcapitalist.com/what-uses-the-most-energy-home/ 

https://www.constellation.com/energy-101/what-is-energy-conservation.html
https://www.constellation.com/energy-101/home-automation.html
https://blog.constellation.com/2017/05/12/amazon-echo-vs-google-home/
https://blog.constellation.com/2018/04/27/essential-routines-smart-home-assistants/
https://blog.constellation.com/2018/04/27/essential-routines-smart-home-assistants/
https://blog.constellation.com/2017/11/17/dimmers-switches-motion-sensors-timers/
https://blog.constellation.com/2017/11/17/dimmers-switches-motion-sensors-timers/
https://www.visualcapitalist.com/what-uses-the-most-energy-home/
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The much needed “Breakthrough” 

Srinivasan S. 

 Second Year, B. Tech. Chemical Engineering 

srinivasanseshadri@gmail.com 

t’s not often that the world’s richest people get together, agree on a goal that’s for the 

public good, and then set about finding ways to achieve it. But that’s what Bill Gates has 

achieved with Breakthrough Energy Ventures (BEV), which aims to invest $1 billion 

into radical energy start-ups capable of drastically cutting global emissions. The fund draws 

on the resources of billionaires like India’s Mukesh Ambani, Amazon’s Jeff Bezos, former 

New York City mayor Michael Bloomberg, Virgin’s Richard Branson, Alibaba’s Jack Ma, 

and SoftBank’s Masayoshi Son. The goal of Breakthrough Energy is to make sure that 

everyone on the planet enjoys a good standard of living, including basic electricity, healthy 

food, comfortable 

buildings, and convenient 

transportation, without 

contributing to climate 

change. Their strategy links 

cutting-edge, government-

funded research to patient, 

risk-tolerant capital so that 

more clean energy 

innovations get to market 

faster. 

Investment Strategy: 

Like the Coalition, the Fund brings together individuals with the capital, the commitment, 

and the relationships to navigate the exceptionally complex process of developing and 

deploying breakthrough energy technologies. The main aim is to generate a financial return 

on the investments by funding them to companies that come up with solutions, each of which 

will have the potential of significantly reducing greenhouse gas emissions. One of the biggest 

challenges to investing in solutions to climate change is scale: things like agriculture, 

housing, and transportation that emit greenhouse gases operate at scales vastly larger than 

other human activities. As a result, fully deploying new technologies will take decades, not 

years. Given this timeline, it is critical not just to respond to today’s circumstances but also to 

anticipate tomorrow’s urgent needs. 

I 

mailto:srinivasanseshadri@gmail.com
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It’s a betting game: 

The experience that Gates had earned investing in various energy start-ups before helped him 

realise that start-ups are not like any other software company. They work on difficult 

problems that required a fundamental breakthrough and support to be implemented on large 

scale. Hence the process is slow and the investors need to be willing to put forward not just 

money, but also support for scientists transitioning to becoming entrepreneurs or first-time 

founders learning to run a company. 

Which project or thee company to invest? 

As mentioned above it’s really a tricky task to invest or even support people who are trying to 

solve some hard-core problems without having an assurance of any materialistic gain in the 

future. So, to make the selection of the project and the company spot-on Gates had a group of 

companies and an in-house group of scientists, technologists, and entrepreneurs, along with a 

network of 140 academic institutions and large corporations. They provide expertise on the 

vast range of technologies that BEV can proceed with. 

To be eligible for BEV’s money, a start-up needs to showcase a scientifically sound 

technology that has the potential to reduce annual global greenhouse-gas emissions by at least 

500 million metric tons. Global emissions currently measure about 40 billion metric tons a 

year. (As on December 2018). The companies which come up with a practical and 

economically viable solution goes through rigorous rounds of checks before receiving 

funding ranging from $200,000 to $20 million, depending on their stage of development and 

needs. The initial list has companies that are both young (Form Energy was formed in the 

year 2018) and fairly mature (Carbon Cure has been around for 10 years). 

BEV won’t share the individual 

sum each company received, but 

the total investment thus far comes 

to $100 million. It has 

acknowledged that $1 billion is not 

that much to invest in the energy 

space. BEV hopes to leverage its 

partners and media attention to 

help fill funding and other gaps. To some extent, that’s already starting to happen. 

Breakthrough Energy Coalition, a sister non-profit to BEV, convinced 15 countries, including 

the US, France, and India, to double government spending on energy technologies. In the 

month of November, Form Energy and Quidnet Energy both received $4 million and $3.3 

million in grants, respectively, from the US Department of Energy’s advanced research 

projects division. Quidnet acknowledged that the media attention the company received as a 

result of BEV’s investment also made it easier to recruit good talent. These are some 

instances which prove that the BEV has able to hit the bulls-eye in terms of its aim and 

strategy followed. 
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Some of the companies that are supported by BEV funding are listed 

below: 

1. QuantumScape: A start-up building an all-solid-state battery, which many experts believe 

is the key to the future of electric cars. 

2. Commonwealth Fusion Systems: A firm working on a nuclear-fusion reactor that uses 

high-temperature superconductors and aims to be the first fusion system to produce net-

positive energy.  

3. Pivot Bio: A biotech company developing a microbial solution that can replace nitrogen 

fertilizers, reduce nitrogen runoff, and eliminate the related production of nitrous oxide—

a greenhouse gas 300 times as powerful as carbon dioxide. 

4. CarbonCure: A firm that is injecting recycled carbon dioxide into concrete to increase its 

strength compared to conventional concrete. The result is cost savings and carbon 

reductions for the concrete industry. 

5. Fervo Energy: A start-up rethinking geothermal power with the help of modern 

computational models and horizontal-drilling technology. Fervo hopes that the 

technology it is developing will cut the cost of geothermal power by some 50%. 

6. DMC Biotechnologies: A company tailoring microbes to produce high-value chemicals, 

including biofuels. DMC claims to have technology that can cut costs and save time 

needed to scale up biological synthesis. 

7. Zero Mass Water: A start-up selling specialized panels that use solar power and batteries 

to pull water from the air. The goal is to reduce the amount of energy needed to access 

clean drinking water without geographical limitations. 

BEV’s focus is on funding projects that will reduce emissions from five sectors: electricity, 

transportation, agriculture, manufacturing, and buildings. Each of the companies on the initial 

list fits into one or more of those buckets. Though the portfolio may cover a large range of 

technologies, it is limited in other respects. The start-ups announced by BEV so far are all 

North American, and most of their leadership is also largely white and male. Asked about this 

in a recent interview the Executive Director says that it’s easier to be helpful at home 

initially. And he also assures that BEV will surely diversify and start to support companies 

internationally as well. As emerging engineers, our aim has to be to bring about development 

but in a sustainable manner. With world’s richest people joining hands together to make this 

possible let us take a step forward to use this opportunity and make Earth a better place to 

live in.  

References: 

https://www.forbes.com/sites/kerryadolan/2016/12/12/bill-gates-launches-1-billion-

breakthrough-energy-investment-fund/ 

http://www.b-t.energy/ventures/ 

 

https://www.forbes.com/sites/kerryadolan/2016/12/12/bill-gates-launches-1-billion-breakthrough-energy-investment-fund/
https://www.forbes.com/sites/kerryadolan/2016/12/12/bill-gates-launches-1-billion-breakthrough-energy-investment-fund/
http://www.b-t.energy/ventures/
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Nature Being Destroyed! 

Prateek Boga 

First Year, B. Tech. Aerospace Engineering 

prateekboga9799@gmail.com 

 

 

 

 

Oh dear God, you created the earth and us 

And here, we all are making complete fuss. 

You gave us the oxygen suppliers-the trees 

And we chop them off with so much ease. 

You gave us clean ponds and lakes 

 

But when they are dirty, to clean no one awakes. 

You gave us such a wonderful and beautiful world 

And now we are living in a materialistic world. 

The other planets were jealous with life on Earth 

Now they might be happy to not have this dirt. 

Oh god, what is the use of this intellectual brain 

Which is making your creation a drain? 

I wish technology had a facility to go in the past 

So that I could get the earlier Earth fast!! 

 

 

 

mailto:prateekboga9799@gmail.com
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Atlas of Education - XII 

By Team ChemUnique 

apan is a country of contrasts, preserving old traditions related to the unique Japanese 

culture, like the Buddhist heritage, and, at the same time, the nation is a leader in 

scientific research, mostly technology, famous for manufacturing robots. More than 

100,000 international students from every corner in the world enrol in Japanese universities 

every year. Higher educational institutions here focus on academic performance based on 

innovative and creative ideas. 

Why Study in Japan? 

Because of the welcoming environment, and the fact that Japan is a leading nation in 

terms of futuristic technology, engineering, and biomedical research, students find Japan to 

be a very appealing study option. 

What to study in Japan? 

▪ Masters in Management and Organisation in Japan  

▪ Masters in Environmental Engineering in Japan  

▪ Masters in Information Sciences in Japan  

▪ Masters in Economics in Japan  

▪ Masters in Materials Science in Japan (includes Chemical Engineering also.) 

 

What are the Requirements? 

Universities in Japan will want to see proof that you have good English-language skills, so 

that you can easily succeed in their courses. Almost all Japanese universities accept these 

official English exams: 

▪ IELTS 

▪ TOEFL 

▪ C1 Advanced 

Scholarships for International Students: 

Japanese Government (Monbukagakusho) Scholarship: This scholarship program was 

established by the Government of Japan in order to promote an acceptance of international 

students from all over the world.  

J 

https://www.mastersportal.com/search/#q=ci-113%7Cdi-89%7Clv-master,preparation&start=0&length=10&order=relevance&direction=desc
https://www.mastersportal.com/search/#q=ci-113%7Cdi-28%7Clv-master,preparation&start=0&length=10&order=relevance&direction=desc
https://www.mastersportal.com/search/#q=ci-113%7Cdi-108%7Clv-master,preparation&start=0&length=10&order=relevance&direction=desc
https://www.mastersportal.com/search/#q=ci-113%7Cdi-4%7Clv-master,preparation&start=0&length=10&order=relevance&direction=desc
https://www.mastersportal.com/search/#q=ci-113%7Cdi-33%7Clv-master,preparation&start=0&length=10&order=relevance&direction=desc
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There are following three categories: by embassy recommendation; By Kyushu University 

recommendation (overseas applications); and through Kyushu University nomination 

(domestic applications by those enrolled at Kyushu Univ.)  

 

Universities for Chemical Engineering, Applied Chemistry and Material & 

Life Sciences: 

▪ Osaka University 

▪ Kyushu University 

Osaka University 

Tuition Fees 

Category Tuition Fee 

per year 

Tuition Fee per 

half year 

Matriculation 

Fee 

Entrance 

Examination Fee 

Undergraduate 

student 

¥535,800 ¥267,900 ¥282,000 ¥17,000 

Graduate student ¥535,800 ¥267,900 ¥282,000 ¥30,000 

Graduate School of 

Law 

¥804,000 ¥402,000 ¥282,000 ¥30,000 

 

Category Tuition Fee Matriculation 

Fee 

Entrance 

Examination Fee 

Auditor 

Student/Special 

Auditor 

¥14,400/credit ¥28,200 ¥9,800 

Research student ¥28,900/month ¥84,600 ¥9,800 

 

Part Time jobs 

While Osaka University does not and will not assist students in finding part-time work, 

students who feel that it is necessary to have a part-time job are encouraged to go about 

finding such through Osaka University Co-op or Nasic I Support Co., Ltd. 

 

Accommodation 

Osaka University's Suita International Student Dormitory is a dormitory for single male 

students; Niina International Dormitory is a dormitory available to single female students 

who are registered as regular graduate students’ aims at accommodating international 

students studying at Osaka University and contributing to the promotion of international 

friendship exchanges.  
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Name Osaka University, Niina International Dormitory 

Number of Rooms Single Rooms (for female students): 12 rooms (6 rooms on 1st 

floor and 6 rooms on 2nd floor)  

Each room is 19.80 m2. 

Rent Fee 17,000 yen per month 

The full rate is charged for any month in which a student 

resides for one day or more. Utility charges (electricity, gas and 

water) and a common facilities fee are not included in the rent 

and must be paid separately. 

Duration of Period Specified period within the standard term of a master's course 

or doctor's course. (Normally no extension permitted.) 

Furnishings  

(private room) 

Desk and chair, shelf, bed (w/ mattress, w/o bedding), chest, 

desk lamp, lighting fixture, refrigerator, air conditioner, curtain, 

shoe box, phone line, sink, cooking table, electric water heater, 

cooking stove, microwave, laundry machine (w/ dryer), wash 

stand, lavatory, unit-type bathroom 

 

Name Osaka University, Suita International Student Dormitory 

Number of Rooms Single Rooms (for male students): 76 rooms (20 rooms on 1st 

floor, 28 on 2nd floor and 28 on 3rd floor)  

(Each room is 12 m2 ) 

Rent Fee 12,000 yen per month 

The full rate is charged for any month in which a student 

resides for one day or more. 

Utility charges 

(electricity, gas and 

water) and common 

facilities fee 

11,000 yen per month 

The full rate is charged for any month in which a student 

resides for one day or more. 

Duration of Stay One year or less. (Renewal is not possible.) 

Furnishings 

 (private room) 

Bed (w/ mattress and bedding), chest, desk and chair, 

bookshelf, refrigerator, desk lamp, air conditioner, unit-type 

shower room 

Facilities (common area) Lavatories, multipurpose rooms, reading room, refreshment 

room, laundry room, bicycle parking area. 
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Also, Osaka University International House, Toyonaka was established to provide 

accommodation for international researchers and international students engaged in research 

and education at Osaka University. 

Kyushu University 

Tuition fees 

 

Category Amount (half-year) Amount (annual) 

School / Graduate school 267,900 Yen 535,800 Yen 

Professional Graduate School 402,000 Yen 804,000 Yen 

 

Category Amount 

Non-degree students, auditing students, special auditing students  

(1 credit) 

14,800 Yen 

Vocational students, research students, special research students 

Japanese language students, Japanese language and culture research 

students (Monthly Fee) 

29,700 Yen 

 

Kyushu University also have four International Houses for International students and 

Researchers. 
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