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Editor’s Desk

1 July ’13ntnair@gmail.com

N.T. Nair from Switzerland

The solar technology summit, InterSolar Europe, in Munich during June’13 
was an occasion to witness how seriously some countries - Read Germany, U.S., 
China... - are using solar energy to their advantage.

Today, the power sector, especially thermal, is accused as a major contributor 
to global warming. While, every hour, the Sun beams enough energy onto Earth 
to meet its needs for an entire year, we have not yet utilised this clean energy source 
advantageously. 

Electricity generation using solar photovoltaic (PV) panels is pollution-free. 
However, for the production of solar cells, energy is expended. But it is not very 
significant, compared to the 25 plus years it can give back electricity, in the place 
of the payback period of the energy used for solar panel making - roughly, 4 years 
for multicrystalline PV modules and 3 years for thin-film modules.

Compared to fossil or nuclear energy areas, R&D spending in solar cell 
development was minimal, so far. The recent emphasis on solar energy research, 
globally, gives hope of more energy yields in coming years, surpassing the Shockley-
Queisser limit on conversion efficiency of PVs predicted in 1960 by scientists, 
William Shockley and Hans J. Queisser of California - that only 33.7 % of all the sun’s 
energy falling on single p-n junction solar cells could be converted into electricity. 

A quick look at some new developments in solar R&D landscape: Quantum 
dot-sensitized solar cells capable of exciting multiple electrons using only one 
photon from sunlight, is one such. Having ease of fabrication, they cost less and 
may exceed the Shockley-Queisser limit.

 The new approach to harness more sunlight using a three-dimensional micro-
PV structure, claimed to generate twice the power and Concentrated photovoltaic 
technology using optics to concentrate more sunlight onto a small area of solar cells, 
thereby saving cost of PV material, are some notable initiatives, among the many.

Solar energy is abundant in sunny countries, India included, where population, 
economy, and energy demand are expected to grow significantly in this century. 

Blessed with 300+ sun-shine days in a year, India's theoretical 
solar energy reception on land is about 5000 trillion units of 

electricity per year - enough and more for its needs, if tapped 
well. 

  In short, effective harnessing of this nature-given 
resource could make it the world's primary energy source, 

ultimately and India could be one of the beneficiaries.

Solar Energy 
The Beneficiaries and The Technology Movers
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Nature Line

According to legend tea was discovered by the Chinese Emperor, Shan 
Nong, in 2737 B.C. The Emperor had a habit of boiling his drinking wa-
ter. One day while he was in his garden, a few tea leaves happened to fall 
into the water getting boiled for his drinking, turning it golden in colour 
and giving it a rich, alluring aroma. The Emperor, upon drinking this 
brew, discovered it to be refreshing and energizing. He then command-
ed that tea bushes be planted in the gardens of his palace. Thus the cus-
tom of brewing fresh tea leaves in hot water began and it quickly spread. 
A variant of the legend tells that the emperor tested the medical proper-
ties of various herbs, and found tea to work as an antidote. Another Chi-
nese legend says that the God of agriculture would chew the leaves, stems, 
and roots of various plants to discover medicinal herbs. If he consumed 
a poisonous plant, he would chew tea leaves to counteract the poison. 

Tea is often associated with Buddhism in Japan because priests drank 
tea to stay awake and meditate. As per legend, Bodhidharma, the founder 
of Chan Buddhism, accidentally fell asleep after meditating in front of a 

wall for nine years. He woke up in such disgust at his 
weakness that he cut off his own eyelids. They 

fell to the ground and took root, grow-
ing into tea bushes. Sometimes, an-

other version of the story is told 
with Gautama Buddha in place 

of Bodhidharma. The Buddhist 
chronicle relates the tea plant 
to the mythical religious pil-
grimage of Gautama Buddha 
to China, pledging to forego 

Green Tea
The Golden Health Drink
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sleep during his trip. Following unintended sleep, Gauthama got angry, 
cursed his eyelids and promptly removed them and threw to the ground. 
To his dismay, the eyelids quickly buried into the soil and sprouted as a tea 
bush. He chewed the leaves of the bush, and immediately he was replete 
with energy.

Whether or not these legends have any basis in fact, tea has played a 
significant role in Asian culture for centuries as a staple beverage, a curative, 
and a status symbol. It is not surprising, therefore, that theories of its origin 
are often religious or royal in nature.

The tea plant is an evergreen shrub that develops fragrant white, five-
petaled flowers. Tea is made from young leaves and leaf buds from the tea 
tree. Two main varieties are cultivated: a Chinese plant with small leaves, 
and an Indian plant with large leaves. Hybrids of these two varieties are also 
cultivated. 

According to botanists, Camellia sinensis or the tea plant originated in the 
confluence of the lands of northeast India, north Burma, southwest China 
and Tibet from where the plant was introduced to many other countries. 
Based on morphological differences between the Assamese (Indian) and 
Chinese varieties, botanists have long asserted a dual botanical origin for tea. 
Yunnan Province in China has also been identified as "the birthplace of tea” 
where humans figured out that eating tea leaves or brewing a cup could be 
pleasant. Yunnan Province in China is said to be home to the world's oldest 
cultivated tea plant, some 3,200 years old. According to The Story of Tea, tea 
drinking likely began in modern day Yunnan province during the Shang 
Dynasty (1500 BC–1046 BC), as a medicinal drink. From there, the drink 

Rooibos (Red Tea)
Rooibos is a plant that grows only in South Africa, in the Cederberg 

mountains north of Cape Town. The aborigines first harvested and 
fermented the wild rooibos plant over 300 years ago. This reddish 
infusion with a subtle, sweet, fruity flavour is still considered to be the 
national drink of South Africa.

Rooibos is caffeine free and rich in antioxidants; it also has anti-
spasmodic and relaxing qualities. The plant can be brewed for longer 
time to regulate colour without having a tart taste as it has a lower level 
of tannins than other varieties of tea.

‘Green’ rooibos is even richer in antioxidants as it is not fermented. 
It is much milder than traditional rooibos; having a less sweet and fruity 
taste. It is drunk at any time of the day.

July 2013Executive Knowledge Lines5



spread to Sichuan, where people began to boil tea leaves for consumption 
into a concentrated liquid, thereby using tea as a bitter yet stimulating drink, 
rather than as a medicinal concoction.

The word “tea” was derived from ancient Chinese dialects. Chinese origi-
nally called it “Kia”. Such words as “Tchai,” “"Cha,” and “Tay” were used 
to describe the tea leaf as well as the beverage. On its arrival in the West it 
became Té which is still the name for tea in many countries.

Since the discovery of tea and over the centuries the tradition of drinking 
tea brewed from fresh tea leaves in boiling water has been firmly entrenched 
in China. In 59 BC, Wang Bao wrote the first known book with instruc-
tions on buying and preparing tea. Tea figured in the writings of many Chi-
nese historians and others. In 220 AD, famed physician and surgeon Hua 
Tuo wrote Shin Lun, in which he describes the ability of tea in improving 
mental activities.

Tea was first introduced to Portuguese priests and merchants visiting 
China during the 16th century AD. Tea arrived in Europe via Dutch and 
Portuguese sailors at the beginning of the 17th century. They had trade rela-
tions with China and brought the tea to Britain and Holland at the outset, 
where it was sold at auctions and became very popular among the aristocrats 
and the wealthy. The beverage's initial high price prevented it from circulat-
ing among the western population at large. However, drinking tea became 
popular in Britain during the 17th century. 

The tea trade was a significant factor in establishing connections between 
the East and the West. In China, tea leaves were used as a substitute for 
coins. In Europe, tea was used as a symbol of high status and as a stimulus 
for many technological developments, for instance, the development of fast 
sail boats such as the "Clipper", which shortened the time it took to sail from 
China to Europe and made it possible to provide shipments of fresh tea to 
the West.

Today, annual business in tea industry is more than three billion dollars. 
Tea is grown and produced in more than 40 countries worldwide. Every 
year, more than 2.5 million tons of tea is produced around the world, most 
of it in Asian countries.
Types of Tea

Tea is classified into four basic types: white, black, green, and oolong. 
The process used to prepare the leaves establishes its classification, while oxi-
dation determines its color, body, and flavor. White tea is a delicate one and 
is often sought by tea connoisseurs. Due to the lack of treatment, white tea 
is rich in antioxidants, polyphenols and vitamins. With black type of tea, the 
leaves are withered, rolled, sifted, and fermented, delivering a hearty flavor 
and rich amber color. These include such favorites as Orange Pekoe, English 
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Breakfast and Darjeeling. The fermentation time depends on the desired 
colour of black tea. The tea is flavoured by spraying the dry tea leaves with 
the natural essential oils of flowers or plants. To produce green types of tea, 
the leaves are fired shortly after harvesting to prevent fermentation, yielding 
a greenish gold color and a delicate taste. Green tea is the most popular type 
of tea in Asia.The leaves are withered, rolled, twisted, and semi-fermented to 
produce oolong tea, with a color and flavor that falls between that of black 
and green types. 

Tea is among the world’s oldest and most revered beverages. Today, there 
are more than 1,500 types of teas to choose from the plantations of more 
than 40 countries. China is one of the main producers of tea, and tea re-
mains China’s national drink. 
Health Benefits

Until the fifth century A.D., tea was primarily used as a remedy, due to 
the medicinal benefits attributed to it. From this time onwards, China's up-
per class adopted the fashion of presenting packages of tea as highly esteemed 
gifts and of enjoying drinking tea at social events and in private homes

Green tea is significantly beneficial for health as it undergoes minimal 
oxidation during making. It originated in China, but has become extremely 
popular in many other countries because of its proclaimed medicinal prop-
erties. According to many doctors, regular consumption of green tea helps 
in minimizing the risk of heart diseases. Recent studies have shown that this 
tea can help reduce the risk of cancer. However, the most widespread use of 
Green tea is to treat obesity.

Green Tea regulates the glucose level in the body by hampering the func-
tion of amylase, an enzyme that converts starch into sugar. A component 
called catechins in the Green Tea is said to lower the surplus cholesterol level. 
Green tea is also said to inhibit fatty acid synthase and controls appetite, 
which helps in drastic weight loss.

Theanine and Caffeine in Green Tea are the two main elements that 
enables losing weight. The caffeine content in the green tea is very efficient 
in increasing metabolism rate and burning fat. Theanine, which is the main 
amino acid in green tea, is also equally responsible for weight loss as it in-
duces relaxation and the release of dopamine in the body thereby helping in 
weight loss.

It is suggested to brew one teaspoon of green tea per cup water in an 
earthen pot with its lid covered. High quality tea needs to be brewed for less 
time while low quality tea requires a little more time to brew. According to 
health experts, it is recommended to consume 4 to 5 cups of green tea per 
day.

[CGS]
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 Information Explosion 
The Challenge - Part 21

Info Line

‘Just as everything about our minds is caused by our brains, everything 
about our brain is ultimately caused by our evolutionary history.  

For human beings nurture is nature’
- The Scientist in the Crib, Alison Gopnik, et al

‘The modern mind is a mosaic structure of cognitive vestiges  
from earlier stages of human emergence’, 

- Origins of Modern Mind, Merlin Donald

Learning from and through experience is called ‘experiential 
learning’. The human brain is learning all the time, and all sorts of 
things, as it goes on experiencing and interacting with the external 
world with which it comes in contact. With the result it is developing 
and changing all the time. ‘Drive to learn is our most important and 
central instinct’ says Alison Gopnik, Professor of Psychology at the 
University of California, Berkeley. In fact the development of human 
brain begins from the time of formation of the embryo and continues 
throughout its period of growth. Further, neuroscience studies provide 
compelling evidence that a large proportion of human brain development 
takes place after birth (and within the first few years after birth) as a 
result of interactions with the environment – the impact of early experience 
has a greater influence on development than heredity [1]. Specifically, 
experiences and reactions to external stimuli during the rapid periods 
of growth of the brain drive the development of its neural pathways 
and neural structures (Refer to the last section of Part 19) which 
ultimately determine the individual’s mental and physical health, brain 
functions, learning and behavior into adulthood. The environmental 
interactions continue to impact the human brain very powerfully 
during the childhood and the teens and throughout the adult life; thus 
the human brain keeps changing and evolving till the last moment of 
its existence in this world. It looks as if the full evolutionary history of 
human brain is replayed in a single life span of the individual human 
being!

Since we are all living in an imperfect world or rather living in 
not so ideal environments, most of the time, the influence of the 
environmental interactions is likely to be far from ‘right’, ‘ideal’ or 
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‘perfect’. Because the environmental stimuli impact the anatomical and 
cellular organization in the nervous system, the negative components 
of environmental influences contributing to erratic learning create 
defects, deficiencies or aberrations in the developing brain, specifically 
during its rapid growth phase. It should be remembered that the 
erratic learning induced deficiencies or defects are different from those 
of genetic origin consequent to the evolutionary history of the human 
brain (See Part 19 for details). However, the former may further 
enhance, reinforce and/or add to the defects already existing in the 
brain by virtue of the haphazard development of the neural structures 
during the evolution. 

The cumulative effects of all the above mentioned developments 
is that we are evolving not as ‘complete’ or ‘perfect’ individuals, but 
as imperfect beings having a host of minor and major in-born as well 
as acquired mental defects, deficiencies and aberrations of varying 
degrees and intensities. Thus, good and bad, cruelty and compassion, 
strengths and weaknesses, competence and incompetence, animal 
instincts, civilized behavior, and idiosyncratic and weird behaviors and 
so on coexist in all of us, the so called ‘normal’ people, justifying the 
famous saying ‘Border line between sanity and insanity is ill defined’. In 
brief, the evolutionary traits transmitted through the genes and the 
sum total of all the experiences and mental reactions consequent to the 
environmental interactions we had since the very first day we are born 
in this world to this date, shape us into the imperfect individuals that 
we are today. 

Even during the early phases of evolution of human race, when 
the humans were not very much different from apes, humans were 
living in groups. Obviously, while living in groups the need arises for 
its members to communicate and interact among themselves. As such, 
ever since those olden times, the evolution of cognitive functioning 
of the human brain seems to have been driven by the need to share 
intentions and information, progressively leading to new and more 
powerful systems of communication. This naturally led to humans 
inventing language as a tool for effective communication. The 
invention of language is the greatest ever invention of the human race. 
Simultaneously the outer layers of the brain slowly started evolving 
into more sophisticated neural structures capable of advanced cognitive 
brain functions. Interestingly the developments of language and of the 
brain show a pattern of co-evolution. For a very interesting and in 
depth study of some of the points given above see [2]. Somewhere 
along this evolutionary path humans developed the capability to talk 
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and exchange ideas through language, and then to write and store 
information. Gradually humans also acquired the unique ability to 
learn through language, where language is used as a resource or tool for 
communication, thinking and reasoning – ability to learn about the 
world and comprehend the external environment and events without 
directly experiencing them. This is in contrast to experiential learning 
mentioned earlier. Perhaps the ability to learn through language is what 
gave humans unrivalled supremacy over other creatures in this planet.

Living in a social group and predicting the behavior of conspecifics 
demanded unprecedented levels of cognitive processing. The 
challenges of living in a social group and the social life, perhaps, gave 
the impetus for further development of the cerebral cortex and the 
evolution of the prefrontal cortex. The development of prefrontal 
cortex is the most spectacular transformation in the evolution of 
the human brain – a transformation which endowed humans with 
a host of attributes distinctly separating and distinguishing humans 
from animals. For example, in addition to several other high level 
brain functions, prefrontal cortex also manages self-control, social 
behavior, and associated brain functions. Prefrontal cortex is the seat 
of long term memories pertaining to social cognition, including moral 
cognition. Social cognition focuses on the role that cognitive processes 
play in our social interactions; i.e., how people process, store, and 
apply information about other people and social situations. The way 
we think about others plays a major role in how we think, feel, and 
interact with the world around us [3]. Moral cognition may be defined 
as all the conscious and unconscious mental processes that determine 
whether a given action is right or wrong according to the prevailing 
moral paradigm [4].
[1] http://www.mceecdya.edu.au/verve/resourcesEC DStory 

Neuroscience and earlychildhooddev.pdf
[2] The Social Context of Language and Literacy Development, 

Gordon Wells, University of California, Santa Cruz
[3] http://psychology.about.com/od/socialpsychology/g/social-

cognition.htm
[4] http://humboldtdspace.calstate.edu/bitstream/handle/2148/955/

ThesisJessicaBlackMay5.pdf? sequence=1
(To be continued)
[Dr H. Ganesh]
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Half of all cigarette smokers eventually get killed by their habit. In 
1955 in developed countries some two million deaths could be attributed 
to tobacco and in developing countries one million. Within 30 years 
these figures have increased to 3 and 7 million. Smoking increases the 
absolute number of deaths from lung cancer, cancer of other respiratory 
sites, chronic bronchitis, emphysema and / or corpulmonale. Deaths 
from ischaemic heart disease and cerebro-vascular disease are advanced by 
smoking without an increase in the absolute number. Stopping smoking, 
even in the middle age reduces the risk of dying from smoking related 
diseases and reduces disability. In UK, 29% of adult males and 28% of 
adult females smoke regularly. No authentic figures are available for the 
smoking pattern in India.

Smoking usually begins from psycho-social reasons, such as parental 
smoking, curiosity, pre-ssure, rebelliousness and assertion of independence. 
Once it becomes regular, pharmacological properties of nicotine are a 
major influence on persistence of smoking habit. Some drug users say 
that smoking is the most needed drug than heroin, cannabis, LSD or 
alcohol. Advertising of cigarettes is banned in some countries including 
India.
Harm to smokers in the respiratory system

Lung cancer is the most notorious of the diseases caused by smoking. 
Compared with non-smokers, death from lung cancer is about 25 times 
more common in smokers. In women the percentage is the same and it 
has overtaken breast cancer as the cause of death. In most of the countries 
lung cancer death rates have increased in both sexes in the last 10 – 15 
years. A smoker who is exposed to asbestos dust has an increased risk. 
Similarly pipe and cigar smokers have an increased risk than non-smokers. 

Carcinoma of the upper respiratory tract has increased risk in those 
who smoke, especially laryngeal carcinoma. Those who change from 
cigarette to pipe or cigar have reduced risk of cancer than those who 
smoke cigarette alone. This is due to reduced intake of tar than the former. 

Mortality from chronic bronchitis and emphysema shows a relation 
to cigarette smoking almost as strong as that for lung cancer. Harmful 
effects of smoking on Chronic bronchitis is much more stronger than 
atmospheric pollution. Once smoking stopped, rate of fall of forced 

Smoking
The Pleasure, the Bad and the Ugly

Health Line
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respiratory volume (FEV 1) with age gets reverted to normal. Cough, 
expectoration, and wheezing are directly related to the number of cigarettes 
smoked. Heart related diseases increase sputum volume whilst reduction 
in exercise tolerance is aggravated by high levels of carboxyhaemoglobin. 
There will be variations in different sect of population and also in different 
geographical areas. Stopping smoking halved the rate of decline whilst 
starting smoking increased it. This has been confirmed by a Japanese-
American study. It was also found that inhalation of anticholinergic 
bronchodialator inhalers did not influence long term FEV 1.
Cardiovascular System

Smoking causes ischaemic heart disease leading to morbidity and 
mortality. It also causes cerebrovascular disease and peripheral vascular 
disease. A smoker has two to three times the risk of heart attack compared 
to a non-smoker and 30% to 60% more fatality rate. The risk is higher 
by 10 to 15 times if the person is less than 45 years of age. Patients with 
angiographically proved coronary heart disease who continue to smoke 
have 50% greater risk of dying within five years. Similar risks exist in 
pipe and cigar smokers. Smokers face twice or thrice the risk of stroke 
and subarachnoid haemorrhage compared to non-smokers. Over 90% 
patients with peripheral vascular disease are smokers. These patients are 
unable to give up smoking even after multiple amputations. 
Gastrointestinal System

Oesophageal carcinoma is highly related to smoking, death from this 
condition being eight times as common in smokers as in nonsmokers. 
Smoking increases susceptibility to peptic ulcer and carcinoma of 
stomach. Smoking also increases chance of pancreatic cancer. Patients 
with Crohn’s disease are more likely to be smokers.
Genitourinary System

Men who smoke run two to three times the chance of developing 
bladder cancer. Smoking also increases the risk of renal cancer. Carcinoma 
of cervix is four times common in smokers. Fertility of women is decreased 
by smoking while menopause occurs 3-4 years early in smokers. Men may 
develop morphological changes in sperms, reducing fertilizing potential.
Miscellaneous Systems

Smoking is thought to contribute to cataract, possibly due to deposition 
of Cadmium in the lens. Bone develops increased density leading to 
pathological fractures. Premature facial wrinkling is also noticed.
Mechanisms of Harm

Cigarette smoke contains many toxic compounds including polycyclic 
aromatic hydrocarbons and radioactive polonium and radon apart 
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from nitrosamines. All these are carcinogens. Presumably the increased 
incidence of lung and other cancers in humans are related to one or more 
of these substances.

Pulmonary epithelial permea-bility is greater in symptomless smokers 
compared with non-smokers and this is correlated with carboxyhaemo-
globin con-centration. Besides the reasons for bronchitis and emphysema, 
epithelial permeability is likely to contribute to the genesis of lung cancer 
by permitting easier ingress of the chemical and physical carcinogens of 
tobacco smoke.

Exposure to tobacco smoke can cause cough and breathlessness in 
non-smoking persons with chronic bronchitis and can induce asthma. 
Airways disease and eye irritation have been found in such people. Wives 
of chronic smokers are likely to develop lung cancer. Inhalation of smoke 
by passive smokers may also cause angina attacks, and ischaemic heart 
disease.
Stopping smoking

The efforts made during the past three decades to stop smoking have 
not been very successful. Creating public awareness through politicians, 
officials and civil servants, voluntary organizations and involvement of 
government to enact proper legislations are the need of the hour to stop 
this menace. Including proper health education in the school curriculum 
would help in preventing the new generation from turning to smokers. 

[Dr. P. P. Nayar, Chest Physician
Ananthapuri Hospitals and Research Institute, Trivandrum] 

ppnayar@rediffmail.com 
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Green Line

Japan is famed throughout the world for its unique handmade paper 
known as Washi. The name is derived from the words ‘wa’ meaning Japa-
nese and ‘shi’ meaning paper. The term denotes the traditional hand-
made paper of Japan. This craft was prevalent in China during the 1st 
century AD. However, in Japan, it dates back to 610 AD when Buddhist 
monks introduced it into the country for the purpose of writing sutras. 
By the year 800, Japan had acquired supremacy in this craft. Japanese 
papers were unmatched in their range of colors, texture and design. By 
the 19th century, there were more than one lakh families making hand-
made Washi. However with the advent of Western technology in paper 
making, the production of traditional washi declined and by 1983 there 
were less than 500 families engaged in this craft.
Method of Production

Washi is made from three plants which are grown in the country. 
These shrubs are Kozo, Mitsumata and Gampi. The Kozo plant, also 
known as paper mulberry, is a strong and sturdy plant. It is grown as a 
farm crop annually and is used most widely in making paper. 

On the other hand, the Mitsumata, is a soft and delicate plant. It 
takes longer to grow and hence the washi produced from it is more ex-
pensive.

Gampi is famed for its natural sheen and its longevity. The branches 
of these three plants are clipped, immersed in water and the bark re-
moved. The next step involves a tedious process of separating, cleaning, 
pounding and stretching the fibres of the inner bark. The pounded fibre 
is then added to a liquid solution, mixed with fermented hibiscus root. 
The combination forms a paste-like substance which is evenly spread 
into sheets of paper on to a bamboo screen. The pile of wet sheets is ei-

ther laid out on wood to dry in the sun 
or indoors on a heated dryer. 

Few chemicals are used in produc-
ing washi. Pure, cold running water is 
required for this process; hence it is of-
ten carried out in winter. The low tem-
perature not only prevents the fibres 
from decomposing but also hinders 
the formation of bacteria. 

Washi
Japanese Art of  Paper Making
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Characterestics of Washi
Washi has certain aspects which distinguish it from ordinary paper. 

Foremost among these is its weightlessness. It is much lighter than other 
papers of equal thickness. Hence, books made of washi are far lighter 
than those in which ordinary paper is used. Washi is more like cloth 
owing to its flexibility. It is therefore resistant to crinkling, creasing and 
tearing. The fibres of washi readily absorb inks and dyes. Hence when 
fabric or watercolor dyes are used on it, the colors tend to be stronger 
and more vibrant. It can be used even when wet which makes it is per-
fectly suitable for etching and papier mache making in which the paper 
must be soaked. 
Uses of Washi

Washi is popularly used for artistic works such as embossing, etch-
ing and for wood engravings. Japanese printing involves the use of 
sumi which is a carbon based ink. It is best used on washi. Owing to 
its strength and flexibility washi is an excellent material for book bind-
ing. There are different types of washi such as Chiyogami and Kyoseishi 
which make superb book covers. The various kinds of washi which are 
used in book mending and conservation are collectively known as Japa-
nese tissue. Washi is also used for making multi-colored lithographs. It is 
extremely suitable for making collages too. The wide varieties of colors, 
patterns and textures lend themselves readily to this art form. 

Washi had always been used in screens and lamps as its translucency 
lends a soft glow to the room. The moistened paper tends to shrink 
slightly when it dries which helps to fasten it more tightly onto the frame. 

Washi has traditionally been used in making a number of articles of 
daily use such as umbrellas, dolls and kites as well as packaging. In more 
recent times its usage has been extended to include walls, furniture, pho-
tographs, and paper jewellery. Products such as wedding invitation cards 
and brochures, which require highly artistic designs, are also made from 
washi.

The traditional process of washi-making has been replaced by mo-
dern technology. Nevertheless, there are still some paper-makers who 
continue with the old practices as they firmly believe that “Things of 
excellence shall not die”.

[Padma Mohan Kumar]

Kozo              Mitsumata              Gampi
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What on earth necessitated this Outer Space Treaty? The first ar-
tificial satellite, Sputnik-1, was launched ten years earlier by USSR in 
1957, which ushered in the Space Age. During those ten years, many 
man-made objects had been sent both by USSR and USA to earth or-
bits, and even to the moon and the planets. By that time, the immi-
nent presence of human beings in space had also come into acceptance. 
Besides, the moon was thought to be a rich source of useful materials 
including potential fuel for nuclear power generation. “Who owns the 
moon?” was, and still is, an interesting question that captured the atten-
tion of policy planners and scientists. This resulted in the formulation 
of the Outer Space Treaty. Incidentally, the discipline of “Space Law” is 
now a thriving occupation!

Since the end of cold war around 1990, there has been a visible de-
cline of tempo in space ventures. The former space powers are suffering 
from the pinch of money, and also perhaps, from some lack of competi-
tion. The future space projects will lay emphasis on broad areas such as 
monitoring earth’s climate, defence against asteroid impact, seeking out 
life elsewhere, origin of planets, revisit to the moon, journey to Mars 
and beyond and exploring remote universe. Colonization of Moon and 
Mars is on the agenda in our not-too-distant future ! The Universe 
awaits us ! 

There has recently been an interesting speculation on mankind’s fu-
ture advanced by the Princeton University Astrophysicist, Prof. Richard 
Gott III. He points out certain reasons why we must leave earth, not so 
much for chasing a dream as for survival. He warns us that mankind is 
vulnerable to the same types of catastrophic events, like impact of aster-
oids or comets, runaway climate changes, viral diseases etc, which wiped 
out other species on the earth in our geological past. Now, additionally, 
there are other possibilities created by ourselves like nuclear holocaust 
and bioterrorism. We pose a threat not only to other species but to our-

Technology
Through the Ages - Part 26

Tech Line

“The exploration and use of outer space, including the moon and  
celestial bodies, shall be carried out for the benefit and in the interests 

of all countries, irrespective of their degree of economic or scientific 
development, and shall be the province of all mankind.”

- Outer Space Treaty, October 10, 1967 
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selves, too! Prof. Gott points out that a mammalian species lasts, on the 
average, for 2 million years. We may have conquered the planet but it is 
just a tiny island in the universe, and clearly, any species confined to a 
single island finds its way into the ‘endangered’ list. 

Invoking the Copernican view, Prof. Gott reminds us that our loca-
tion in the universe is not special. Assuming our species, Homo sapiens, 
is considered to be about 200,000 years old, one could state with 95 
% confidence that human race would last between 5100 years and 7.8 
million years. Notice those 7.8 million years is only a minuscule fraction 
of the estimated time remaining, about 5 billion years, before the earth 
will be roasted by the sun when it ultimately becomes a Red Giant in its 
old age. He further proposes that a certain ‘critical population’ is essential 
for humanity to engage in expensive and complex space projects. Any 
catastrophic fall in population due to a variety of reasons could upset the 
current situation favorable for space ventures. Based on similar statistical 
reasoning, he fears that human space program could end any time be-
tween 46 and 1794 years from now, merely a moment in the historical 
time scale!

Prof. Gott apparently is not very generous with the time he places 
at our disposal. He urges that we must locate another habitable place, 
before human space program comes to an end, if we should survive. 
Or else, human species, stranded on this planet, would be awaiting the 
inevitable doom of extinction ! This prediction may seem unjustifiably 
portentous, if not farfetched. But it may not be quite beyond the realm 
of possibility. Take it or leave it! 

Leaving Prof. Gott and his forecast, let us accept the fact that tech-
nology is inevitably double-edged. What a pity, no invention can be 
disinvented! There are currently sure signs of space being converted to an 
arena for warfare and terrorism. Most of all, humanity must now worry 
about nothing but protecting itself and its only home at any cost. 

From up in space, our earth presents a magnificent view – a lonely, 
shimmering sphere abundant in resources, solid yet so fragile, a planet 
whose life processes are inextricably interdependent, where life depends 
on the delicate balance between man and nature, and, not to mention, 
between man and man. What we don’t see from up there is equally re-
vealing. We cannot discern the different countries or separate peoples, 
we cannot see different skin colours or hear different tongues or differ-
ent prayers. What a unifying view! 

Space has given us a new perspective on the universe, our solar system and 
our own planet. Can it also give us a new perspective on ourselves? Can we 
now rid ourselves of our obsolescent biases and concepts, and move forward 
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The PISA Test
Assessing Educational System Through Students

“Did you know that in 1996 we spent almost the same amount on 
chocolate as our Government spent on overseas aid to help the poor? Could 
there be something wrong with our priorities? What are you going to do 
about it?

Yes, you.
Arnold Jago,
Mildura”
Source: The Age, Tuesday 1 April 1997
Question: Arnold Jago's aim in the letter is to provoke

•	 Guilt
•	 Amusement
•	 Fear
•	 Satisfaction

Source: http://voices.washingtonpost.com/answer-sheet/standardized- 
tests/sample-pisa-questions-given-to.html

The above is a sample question for PISA - the international test 
that mainly assesses mathematics and science literacy among students 
of age 15 who finish the school. It is coordinated by the Organization 
for Economic Cooperation and Development (OECD), an inter-
governmental organization of industrialized countries aiming to 
promote economic progress and world trade, and is conducted in  
the United States by NCES (National Centre for Education Statistics).

The objective of PISA test is to assess the talent a student attains at the 
end of his compulsory school education. Unlike other assessments, PISA 

Test Line

to the more equitable, humane and co-operative society which the image 
from space conjures up ? 

The vision of the earth from Apollo 8 spacecraft in 1968 evo-ked the 
following response from the American poet, Archibald MacLeish: 
“To see the Earth as it truly is, 
To see the riders on the Earth together,
Brothers on that bright loveliness in the eternal cold.” 

(To be continued)
[PR]
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doesn’t evaluate curriculum based performance. In the test, student has 
to study, evaluate and solve problems so that their skill in applying the 
knowledge set they acquired during their schooling in practical challenges 
is evaluated. The test result is analyzed to evaluate how the education 
affects the economy and growth among nations and to understand the 
underlying factors. Based on the survey, the influence of the strategies 
followed in the school on the skill development of the student is also 
assessed. The results are also studied based on gender, social background, 
etc. Using the PISA results the influence of various factors affecting the 
educational outcomes across different countries can be compared and 
this can be used for making required changes in the existing systems. 
Based on the PISA test results, improvements are made in the education 
policies, which is its primary objective.

PISA generates a knowledge base which can be used by the parents, 
students, teachers, school leaders, governments and the general public 
to assess how efficiently their education systems frame the students 
for the challenging future. The realization of the governments that the 
functioning of the education systems should be regulated based on the 
student's skills and talent on an internationally accepted standard led to 
the launch of the PISA programme in 1997. The test was first carried out 
in 2000 and since then, it is being conducted every three years. 

PISA is conducted on 4,500 to 40,000 students in each participating 
country. The test is for two hours with different question set for every 
student. The question booklet consists of several units of questions based 
on graphs, pictures, tables, and texts. For some questions, the student has 
to select the answer from the multiple choices available and for others, they 
have to input their own answers in short or lengthy sentences. Separate 
questionnaire containing questions about the family details and different 
aspects of their learning is also included to meet the primary objectives 
of the test. So, PISA considered as a survey will be more justifiable than 
an exam or test.

All the OECD member countries and certain partner countries and 
economies are the participants of PISA test. In order to get selection 
to participate in PISA, interested countries are required to contact the 
OECD Secretariat. The PISA Governing Board of OECD approves 
membership based on certain criteria. It is mandatory that the participants 
must have the technical proficiency for administering an international 
assessment and also must be able to manage the complete expenditure 
of participation. Also they must join PISA two years before the test takes 
place.
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However, questions remain on the justification of assessing the 
students from different countries with varying social, economic 
and cultural backgrounds with the same scale. The difference in the 
educational systems itself may make the people to understand similar 
questions in different ways. PISA is also facing the criticism that many 
important factors are not considered while some are not measured well. 
For example, the skill set of a student of 15 is developed as a result of his/
her whole school life which may be contributed by a minimum of two 
schools. But PISA is considering only the current school of the student 
from which he/she is passing out and simply ignoring the history of 
his/her previous schools. This can be regarded as a simple, but critical 
mistake. Moreover, when we conclude the effect of the school education 
system on a student's performance we have to consider the amount of 
time that students spend in class and the extent to which schools are 
accountable for the test results. Hence, it has also been reported that 
the ability of PISA to provide direct statistical estimates of the effects of 
school resources on educational outcomes is limited.

Nevertheless, the unique features of PISA like correlating student 
achievement with school quality and student characteristics, comparing 
it over time, along with focusing on educational policy make it to remain 
as one among the most prominent and largest international assessment.

For more information on PISA test visit the website:   
http://www.oecd.org/pisa/

[Silpa Bhaskaran, Research Scholar
Department of Computational Biology and Bioinformatics, University of 

Kerala]

Improve	your	concentration.
Use reasoning and fill each row, 
column	and	3	x	3	grid	in	bold	
borders with each of the digits 

from	1	to	9.
Solution	on	page	28.	

EKL Sudoku 80
[Hard]

3 4 8 6
1 4 7
4 5

5 7 8
9 3 6 2

7 1 3
8 6

6 2 8
5 3 8 4
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Zero has a key role in mathematics as the additive identity, and as a 
placeholder in place value number system. In Sanskrit the word shoonya 
(śūnya), meaning empty or void is used to represent it. The word zero is 
believed to have come via French zéro from Venetian zero, Italian zefiro, 
Arabic ṣafira (meaning empty) and ṣifr (meaning nothing). The concept 
of zero is believed to have been in use in number systems used by a few 
cultures. The use of a blank on a counting board to represent zero in 
India dated back to 4th century BC. The concept of zero as a number, 
and not merely as a symbol for separation is attributed to India, where, 
by the 9th century AD, practical calculations were carried out using 
zero, which was treated like any other number, even in case of division. 
The Indian scholar Pingala (2nd century BC) used binary numbers in 
the form of short and long (two short) syllables, making them similar 
to Morse Code. The decimal place-value system, including a zero, is 
believed to have been described in the Jain text from India entitled the 
Lokavibhâga, dated 458 AD. In 498 AD, Indian mathematician and 
astronomer Aryabhata introduced the modern decimal-based place 
value notation. 

The Hindu-Arabic numerals and the positional number system 
were introduced by a Persian mathematician al-Kwarizmi in his book 
on arithmetic in 825 AD. This book synthesized Greek and Hindu 
knowledge and the use of zero. It was only in the 12th century, that the 
Arabic numeral system was introduced to the Western countries through 
Latin translations of this book.

The earliest attestable accounts of mathematical zero and infinity 
come from Zeno of Elea (490 – 430 BC), a Greek philosopher who 
is best known for his paradoxes, described by Bertrand Russel as 
immeasurably subtle and profound. 
Records show that the ancient 
Greeks seemed confused about 
the status of zero as a number. 
They asked themselves, How can 
nothing be something?, leading 
to philosophical concepts 

Zero and Infinity
Their Shapes

Math Line
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and religious arguments about the nature and existence of zero and 
the vacuum. The paradox depends in large part on the uncertain 
interpretation of zero.

Infinity refers to something without any limit, and is a concept 
predominantly relevant in mathematics and physics. The term infinity 
in English language is derived from the Latin infinitas, meaning 
unboundedness. In mathematics, infinity is often treated as a number to 
represent very large quantities, both countable and uncountable. Ancient 
cultures had various ideas about the nature of infinity. The ancient 
Indians and Greeks, unable to codify infinity in terms of a formalized 
mathematical system approached infinity as a philosophical concept.

The Indian Mathematical text Surya Prajnapti (400 BC) classifies 
all numbers into three sets: enumerable, innumerable, and infinite. On 
both physical and ontological grounds, a distinction was made between 
asamkhya (countless) and ananta (endless). The Isha Upanishad (4th to 3rd 
century BC) affirms that if you remove a part from infinity or add a part to 
infinity, still what remains is infinity. 
Symbols of Zero and Infinity 

The first known use of special symbols for the decimal digits that 
includes the indubitable appearance of a symbol for the digit zero, a 
small circle, appears on a stone inscription found at the Chaturbhuja 
Temple at Gwalior in India, dated 876 AD. 

John Wallis is credited with the introduction of the symbol  for 
infinity in 1655. It is believed that he chose this symbol from the Roman 
as well as the Etruscan numeral for 1,000, which looked somewhat like 
CIƆ and was sometimes used to mean many or very large. Some people 
believe that he derived it from the Greek letter ω. 

Interesting stories are attached to notations or shapes of zero and 
infinity with postures of snakes. Snakes are sacred in many religions of 
the world. The demi-god Aidophedo uses the image of a serpent biting 
its own tail. Depiction of snake swallowing its own tail, the Ouroboros, 
is seen in iconography as well as in imagery paintings, and was common 
in many ancient cultures. Some Hindu folk-myths have a snake 
(Adisesha) circling the tortoise Kurma that supports the eight elephants 
which support the world on their backs. It is a common belief among 
the native people of the tropical lowlands of South America that waters 
at the edge of the world-disc are encircled by a snake, often an anaconda, 
biting its own tail.
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The shape of zero is that of a circle. Think of two serpents, each one 
trying to swallow the other by the tail. Conceptually, if the first one 
swallows the second, the second one is gone. But the second one swallows 
the first, meaning that the first one also is gone. That means, nothing 
remains or it is shunya. But, the shape of a circle remains, depicting the 
process of one serpent swallowing the other by the tail. Thus the shape of 
a circle remains a meaningful one to notate shunya. In the story of zero, 
something is made out of nothing. Today, zero is perhaps the most pervasive 
global symbol known.

The infinity symbol is also sometimes depicted as a special variation of 
the ancient ouroboros snake symbol depicting a serpent eating its own tail, 
thus forming a circle which can be thought of as a symbol of infiniteness, 
because the path can be traced again and again (as in a vicious circle). The 
snake gets twisted into the shape of eight put horizontally, while engaged 
in eating its own tail, a unique symbol suitable for endlessness.

It is said that the Ouroboros slays himself and brings himself to life, 
fertilizes himself and gives birth to himself. He symbolizes the One, who 
proceeds from the clash of opposites, and he therefore constitutes the secret 
of the prima materia (described by alchemists) which unquestionably 
stems from man's unconscious. All things began in order so shall they 
end, so shall they begin again according to the Ordainer of Order and the 
mystical mathematics of the City of Heaven. 
Kundalini Yoga

Ouroboros symbolism has been used to describe Kundalini energy. 
Practitioners call Kundalini yoga the yoga of awareness, because it focuses 
primarily on practices that expand sensory awareness and intuition in 
order to raise individual consciousness and merge it with the Infinite 
consciousness of God Brahma. According to the second century Yoga 
Kundalini Upanishad, "The divine power, Kundalini, shines like the stem 
of a young lotus, like a snake, coiled round upon herself; she holds her 
tail in her mouth and lies resting half asleep as the base of the body". 
Another interpretation is that Kundalini equates to the entwined serpents 
of the Asclepius, which represents medicine in the west. John Woodroffe’s 
popular and influential book titled The Serpent Power: The Secrets of 
Tantric and Shaktic Yoga, became a major contribution of the time to the 
appreciation of Indian philosophy and spirituality and the source of many 
early Western occult appropriations of tantra and kundalini practice.

[CGS]
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Health Line

During the period from 2001 to 2009, cancer death rates in the 
U.S. dropped by about 20% -  equal  to about 1.2 million lives that 
were saved. The increased survival rates   are  attributed to improved 
detection and early treatment for lung, colon, prostate and breast 
cancers - the four main types of fatal cancers. France and Japan have 
the next-highest survival rates for these cancers. Overall statistics for 
cancer death rates worldwide tend to vary widely depending on the 
country and type of cancer, and they are often difficult to track in 
underdeveloped countries where people might not have regular access 
to healthcare.
Some more about cancer rates worldwide:
•	 Although overall cancer death rates are down in the US, deaths 

from cancers of the skin, pancreas, thyroid and liver have risen.
•	 Denmark has the highest overall cancer rate worldwide, with 326 

people per 100,000 in the country being diagnosed with cancer in 
2008.

•	 Lung cancer is the most common cancer worldwide and accounts 
for more than 12% of all new cancer diagnoses - about 1.6 million 
cases each year.

[For details. http://www.wisegeek.com]

Cancer Death Rates Falling
U.S. Leads the List

What	we	need	is	more	people	 
who	specialize	in	the	impossible.

-  Theodore Roethke
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Humour Line

Over half a century ago when we were in our teens mosquitoes were 
unheard of in our towns. Later they took the form of small almost invisible 
dots with tiny wings moving around and humming in our ears. Most of 
us never had any fan in our homes during those days. With the progress of 
civilization men became intelligent and claimed to be wiser. But pollution 
of the environment along with the pollution of the mind and intellect also 
took place. 

The result was mosquitoes outgrew flies in size and posed a serious threat 
to man spreading diseases. Municipal, bodies suddenly became aware of the 
seriousness, urgency and growth trend of the problem especially during 
election years and wanted to show they did something. Conferences were 
held. A piece of fictitious dialogue is narrated for your enjoyment and en-
lightenment.

The Councilor addresses a group of people in his constituency.
He says, "Gentlemen, I know you are all seized with the mosquito men-

ace. I want your cooperation in getting rid of this menace".
Citizen A: Ask your staff to spray killer solutions. 
Councilor: We have already laun-ched that project. Ten sprayers are on the 
job.
Citizen A: But nothing has come out. Mosquitoes have become immune.
Councilor: What is the reason?
Citizen B: Sir, to speak the truth the men did not visit us. They sell the solu-
tions to people who pay them bribes.
Citizen C: Sir, a few men did come and sprayed. But they asked us whether 
they could spray the solution on top of our trees. They emphasized that the 
solution was effective in preventing plant diseases.
Councilor: I am surprised at what you all say. Does it mean the problem 
remains unsolved?
Citizen A: True Sir. Mosquitoes remain where they are. We have bite marks 
and scratch marks in abundance.
Councilor: Now we will give a serious thought to this problem and tackle 
it on a war footing.
Citizen: What do you propose to do? Are you going to declare war on 
mosquitoes?
Councilor: Yes. There is good news for you. The Corporation is creating a 
post of Director General of Mosquitoes who will have a team of technical 
experts, each specializing in a particular type of mosquito. Based on their 
research findings they will take action. That is going to be the permanent 
solution.

Director General of  Mosquitoes
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The Mechanics of  Singing
True Voice and False Voice - Part II

Music Line

The magical voice box
What happens outside is as critical as what happens inside
The vocal chords are like a hammock strung across the walls of a 

room which is the larynx or the voice box. The volume and shape of this 
box are flexible and change largely according to the behaviour of a large 
web of muscles outside the voice box – muscles that attach the voice box 
to the inside of the body. This is a suspension system. You can feel your 
Adam’s apple moving up and down as you swallow and also when you 
sing an arohana-avarohana. This complex and powerful system has the 
job firstly of positioning the larynx, which impacts the tone, and also in 
expanding the inner space of the larynx – in a process called inspanning, 
which allows for freedom of the vocal chords to effect their highly com-
plex slithering dance of movements that create the myriad kaleidoscope 
of tones that the human voice is capable of as it sweeps across octaves, 
infused with the passion of the body, mind and spirit.
Breath: the adhara of the singing act and art

Breath is the physical basis of the singing action. The breath has to 
have the sway and cadence of music. In many amateurs who struggle 
with breath control, the solution lies not in clinical exercises but in get-
ting in touch with the magical potential of your own breathing and inte-
grating it with the act and sweep of singing. There are axioms you need 
to know about abdominal breathing. These are available in a number 
of yoga schools today. But simply doing pranayama will not help. We 
have to learn to relate to our breathing, primarily the act of breathing 
out, which is the basis of phonation, and the reflex of breathing in. The 
quality of the tone, especially clarity, also has a great impact on breath 
control.

Citizen C: (In utter disgust). Sir in that case you will appoint one person for 
each mosquito for rendering effective supervision.
Councilor: That is not ruled out. We want the Director General to have 
heavy work and he should be fully utilized.
Citizen: Sir, now we run the risk of having more officials than mosquitoes.

[T Ramaswamy] 
ramas342011@hotmail.com
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Erection of the vocal apparatus the key
For a good singing tone to be produced, the entire apparatus has to 

swing into action. The whole apparatus has to be erected – the entire web of 
muscles relevant to the body, including the diaphragm, muscles in the back 
and critically the muscles of the suspension system – all contract appropri-
ately to transform the whole apparatus which extends literally from head to 
hip, with the larynx at the epicenter, into a vibrant singing machine. For the 
tone to be produced by the apparatus to its full potential, many resonators 
and cavities need to be expanded and activated. In my experience, the use 
of the nasal passage is of critical importance in Indian singing, where the 
demands of lyrics singing place many constraints on the behaviour of the 
tone. We will understand the magic of erection when I explain Husler’s 
voice philosophy.
Other techniques

Proper voice training introduces the singer to many finer concepts that 
can enhance and fine tune a basically erected tone-placement, conscious 
blending of registers, vocal onset, focus, raising the soft palate, yawning 
into the vowels, modifying vowels. But these concepts are redundant if the 
tone is not erected. In fact, as a teacher I concentrate on students learning to 
erect their voices. Other techniques I offer only as small tips in the context 
of specific areas of songs where we need an enhancement. It is difficult 
for students and even senior musicians to get into the techniques because 
we are not genetically programmed to be tone conscious when singing. I 
would say it is even inadvisable for the singer to have a technical approach 
to voice production. It can completely thwart the singing instinct and flow.

And this is where the magic of Frederick Husler comes in.
(To be continued)

[Source: Sruti, Issue # 337, October 2012
India's Premier Magazine For  The Performing Arts

Reproduced with kind permission from Shri V Ramnarayan, Editor-in-Chief]

Irony of  life...
•	 The lawyer hopes you get into trouble.. 
•	 The doctor hopes you fall ill.. 
•	 The police hopes you become a criminal.. 
•	 The teacher hopes you are born stupid.. 
•	 The coffin maker wants you dead.. 
•	 Only a thief wishes you prosperity in life!!!

[Susy Mathew]
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EKL Sudoku 80
Solution

3 5 7 4 8 2 9 1 6
9 1 8 5 6 3 4 7 2
2 4 6 1 9 7 8 3 5
6 2 5 3 7 9 1 4 8
1 9 3 8 4 5 6 2 7
7 8 4 2 1 6 3 5 9
8 3 9 7 2 4 5 6 1
4 6 2 9 5 1 7 8 3
5 7 1 6 3 8 2 9 4

I’ve	spent	a	good	part	of	my	life	studying	 
economic	successes	and	failures.	I’ve	learned	that	

everything takes a back seat to innovation”

- Tom Peters
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3D printing (EKL Mar’12 & Jun’13) will unleash the next indus-
trial revolution, it is predicted. And it is not going to be confined to 
Earth - it is poised to invade the outer space also. 

Made in Space, a space manufacturing company from California, 
has now partnered with NASA’s Marshall Space Flight Center to launch 
the first 3D printer into the International Space Station (ISS) in 2014 
as part of demonstration to show the potential of the technology. It 
is based on the standard principle of extrusion additive manufactur-
ing that creates objects by adding layers of polymers, ceramics, metals 
or other materials. 

All space missions today are completely dependent on Earth and 
the launch vehicles that send equipment to space. The greater the 
distance from Earth and the longer the duration, the more difficult it 
will be to carry materials to space.

“Imagine an astronaut needing to make a life-or-death repair on the 
ISS,” said Aaron Kemmer, CEO of Made in Space. “Rather than hop-
ing that the necessary parts and tools are on the station already, what 
if the parts could be 3D printed when they needed them?” Made in 
Space’s customized 3D printer will be the first device to manufacture 
parts away from planet Earth. The 3D Printing in Zero-G Experiment 
will validate the capability of additive manufacturing  - the principle 
behind 3D printing-  in zero-gravity.

Aaron Kemmer, CEO of Made in Space, says. "The ability to 3D 
print parts and tools on demand greatly increases the reliability and 
safety of space missions while also dropping the cost by orders of 
magnitude. The first printers will start by building test items, such 

3D Printing Goes to Space	
Zero-gravity Not a Deterrent 

Tech Line
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as computer component boards, and will then build a broad range of 
parts, such as tools and science equipment."

3D Printer is currently undergoing certification and is scheduled to 
be shipped to the ISS on a US commercial resupply mission next year. 
The technology demonstration is aimed at confirming tests carried out 
on a series of parabolic flights (See Box item)  in 2011 under NASA’s 
Flight Opportunities Program, which used aerodynamic maneuver to 
briefly produce conditions of zero gravity inside a cargo plane.

“As NASA ventures further into space, whether redirecting an aster-
oid or sending humans to Mars, we’ll need transformative technology 
to reduce cargo weight and volume,” NASA Administrator Charles 
Bolden said   “In the future, perhaps astronauts will be able to print the 
tools or components they need while in space.” The Made in Space and 

Parabolic Flights
A major activity in space research is simu-

lating microgravity and reduced gravity condi-
tions to test instrumentation prior to use in 
space, to validate operational and experimental 

procedures, and also to train astronauts for a space flight. Parabolic 
flight is a method to conduct short-term scientific and technological 
investigations, medical and physiological experiments on human 
subjects etc. under conditions of microgravity or weightlessness.

Parabolic flights are conducted on a specially-configured aircraft 
and provide repetitively,   periods of up to 20 seconds of micro-
gravity. During a flight campaign, which normally consists of three 
individual flights, around 30 parabolas are flown on each flight, i.e. 
around 90 parabolas in total. On each parabola, there is a period of 
increased gravity (1.8 to 2 g) which lasts for about 20 seconds im-
mediately prior to and following the 20 second period of reduced 
gravity.

An Airbus, A300,   has now been certified for flying parabolas 
that provide, in addition to microgravity, reduced gravity levels of 
0.16g for approximately 23 seconds and 0.38 g for approximately 
30 seconds. These gravity levels correspond to Lunar and Martian 
gravity levels.  They also  help  physicists by  complementing studies 
conducted in space, and in simulated conditions on ground. 

[For details: www.esa.int,  www.Novespace.fr]
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In Forthcoming Issues
EKL Reaching its landmark 100th issue in November 2013

The Theme: The Incredible Future - Showcasing the trends 
in various areas of human activity like S&T, Environment, Space, 
Education, Health Care, Privacy of people....

•	 Lie Detector for Cloud Computing - To boost privacy and 
reliability

•	 Less Friction Loss in Car Engines - No more ‘run in’ for new 
automobiles, thanks to a noncrystalline technology

•	  Banking in India - Lessons from Global Banking Landscape

•	 Rule of the Road - Parking sense, vertical parking, lane 
discipline, safe driving, accidents...

NASA team envision a future where space missions can be virtually 
self-sufficient and manufacture most of what they need in space, say, 
things such as consumables, common tools, and replacements for lost 
or broken parts and eventually even such things as CubeSats (small, 
deployable satellites).

Both Made in Space and NASA view the space station as the place 
to initiate the journey of in-space manufacturing.

“Taking advantage of our orbiting national laboratory, we’ll be able 
to test new manufacturing techniques that benefit our astronauts and 
America’s technology development pipeline” says Michael Gazarik, 
NASA’s associate administrator for space technology in Washington.

The hardware is scheduled to be certified and ready for launch in 
2014  to the International Space Station,  a fully operating National 
Laboratory where commercial, international, and academic partner-
ships take place. In preparation for the 2014 launch, Made in Space 
tested a diverse array of 3D printing technologies in zero-gravity in 
2011 and is conducting further tests.

“The public has been hearing about what this 3D printing technol-
ogy can do, but most people haven’t seen a genuine impact on their 
lives yet,” said Kemmer. “Space is one of the key places where human-
ity will see the first impact of this incredible technology.”

[For details: http://www.madeinspace.us,  
http://www.msfc.nasa.gov, www.esa.int]
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News Line

Safety of workers takes top priority in laboratories and in produc-
tion lines. Those working in chemical or semiconductor industries or 
laboratories are often exposed to harmful substances, many of which are 
imperceptible to human senses, making their handling risky. There are 
several solutions today to circumvent this, like highly sensitive measur-
ing equipment or heat imaging cameras. Now a more clever solution has 
been developed by researchers at the Fraunhofer Research Institution for 
Modular Solid State Technology EMFT, Germany. They have engineered 
a color-changing glove that recognizes if toxic substances are present in 
the surrounding air. The protective glove equipped with custom-made 
sensor materials, indicates the presence of toxic substances by changing 
colors. The color change – from colorless (no toxic substance) to blue 
(toxic substance detected), for example – warns instantly the employees 
in such industries or laboratories when exposed to harmful substances. 
“By synthesizing the adapted color sensor materials, we can detect gases 
like carbon monoxide, for example, or hydrogen sulfide. Still, this pro-
tective gear represents only one potential area of application. The idea, 
researchers say, is to provide scientists or factory workers with a simple 
and straightforward alert system. The gloves could also provide a more 
energy efficient alternative to the heat imaging systems or electronic sen-
sors currently used to detect airborne toxins.Sensor materials could also 
be deployed for the quick detection of leaks in gas lines,” explains Dr 
Sabine Trupp, head of the Fraunhofer EMFT Sensor Materials group.

The warning signal is triggered by an indicator dye integrated into 
the glove that reacts to the presence of the toxic substances. The experts 
at EMFT used a variety of techniques in order to furnish textiles with 
sensor-activated dyes. The dyes are applied to the clothing with the cus-
tomary dye and print process. Alternatively, the textiles can also be coated 
with sensor particles that are furnished with sensor dyes. 

Dr Sabine Trupp says the dye's composition could be tweaked to de-
tect different substances, noting that the technology has a potentially vast 
array of applications, say, in the foodstuffs industry. Foodstuffs may often 
spoil prematurely -- unnoticed by the consumer -- due to a packaging 
error, or in the warehousing, or due to disruptions in the refrigeration 
chain. Oil-based and fat-containing products are specifically prone to 
this, as are meats, fish and ready meals. This technology may 

[For details: www.fraunhofer.de/press]

Color-changing Gloves
Detect Toxic Chemicals
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Energy Line

Even though the sun provides 
the most abundant source of energy 
on the planet,   only a small fraction 
of the solar radiation falling on Earth 
is converted into useful energy. In 
harnessing solar power, plants are the 
undisputed champions.   Perfected 
over billions of years, most of them 
operate at nearly 100 percent quantum efficiency - for every photon of 
sunlight a plant captures, it produces an equal number of electrons. 
Converting even a fraction of these electrons into electricity would improve 
upon the efficiency seen with solar panels, which generally operate at 
efficiency levels around 15 percent. 

To help solve this problem, researchers led by Dr Ramaraja 
Ramasamy, assistant professor in  The University of Georgia College of 
Engineering, looked to nature for inspiration, and they are now developing 
a new technology that makes it possible to use plants to generate electricity. 
During photosynthesis, plants use sunlight to split water molecules into 
hydrogen and oxygen, which produces electrons. These newly freed 
electrons go on to help create sugars that plants use much like food to 
support growth and reproduction.

"This approach may one day transform our ability to generate cleaner 
power from sunlight using plant-based systems", said Dr Ramasamy. 

"We have developed a way to interrupt photosynthesis so that we 
can capture the electrons before the plant uses them to make these  
sugars," said Ramasamy, who is also a member of UGA's Nanoscale Science 
and Engineering Center. Ramasamy's technology involves separating 
out structures in the plant cell called thylakoids, which are responsible for 
capturing and storing energy from sunlight. Researchers manipulate the 
proteins contained in the thylakoids, interrupting the pathway along which 
electrons flow.

These modified thylakoids are then immobilized on a specially designed 

Power from Sunlight
Using Plant-based Systems
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backing of carbon nanotubes, 
cylindrical structures that are nearly 
50,000 times finer than a human hair. 
The nanotubes act as an electrical 
conductor, capturing the electrons 
from the plant material and sending 
them along a wire.

"In the near term, this technology 
might best be used for remote 
sensors or other portable electronic 
equipment that requires less power to 
run," Ramasamy said. "If we are able 

to leverage technologies like genetic engineering to enhance stability of the 
plant photosynthetic machineries, I'm very hopeful that this technology 
will be competitive to traditional solar panels in the future."

"We have discovered something very promising here, and it is certainly 
worth exploring further," he said. "The electrical output we see now is 
modest, but only about 30 years ago, hydrogen fuel cells were in their 
infancy, and now they can power cars, buses and even buildings." 

Ramasamy cautions that much more work must be done before this 
technology reaches commercialization, but he and his collaborators are 
already working to improve the stability and output of their device.

[For details:  http://news.uga.edu, www.ramasamy.uga.edu,http://
www.engr.uga.edu/]

Dr Ramasamy

"Who exactly do you want to be? What kind of person do you 
want to be? What are your personal ideals? Whom do you admire? 
What are their special traits that you would make your own? 
It's time to stop being vague. If you wish to be an 
extraordinary person, if you wish to become wise, then you 
should explicitly identify the kind of person you aspire to 
become. If you have a daybook, write down who you're trying to 
be, so that you can refer to this self-determination. 
Precisely describe the demeanor you want to adopt so that you 
may preserve it when you are by yourself or with other 
people."

- Epictetus
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Solar power might seem limitless on a sunny day, 
but would disown us when it is night or a cloudy 
day. To circumvent this, energy generated when sun 
shines is partially stored for use at such times, using 
bulky batteries or super capacitors or other means.   
 Now a University of Wisconsin-Madison professor, 
Hongrui Jiang  along with his students has proposed 
a new design for solar panels that can simultaneously 
generate power from sunlight and store power for later use, all within a 
single device. 

Jiang is the Vilas Distinguished Achievement Professor of electrical and 
computer engineering at UW-Madison and specializes in micro scale de-
vices. He and his students developed the technology as  part of a project 
to design a self-focusing contact lens that adapts to the eyes of adults suf-
fering from presbyopia, a natural aging process that stiffens the lens and 
reduces the eye's ability to focus, especially at short distances. To power 
that contact lens, the team worked out a design that balances energy har-
vesting, storage and usage. It is a multi-functional and small-form-factor 
device  which can be integrated into a single contact lens structure. 

The top layer of each photovoltaic cell is a conventional photo elec-
trode, converting sunlight into electrons. During that conversion process, 
the electrons split off into two directions: most electrons flow out of the 
device to support a power load, while some are directed to a polyvinylidene 
fluoride polymer (PVDF) coated on zinc oxide nano wires. The PVDF has 
the high dielectric constant required to serve as an energy storage solution. 
When there's no sunlight, the stored power will come back through the 
nano wires to power the load. 

Currently, Jiang's proof of concept converts only 4 percent of the sun-
shine striking the photoreceptor into usable electricity -  approximately 20 
percent less efficient than most commercial solar panels. However, Jiang 
expects to improve both the conversion efficiency and the amount of en-
ergy they can store.

Jiang is hopeful of many other applications like micro grids used to bal-
ance renewable power sources in energy-efficient buildings, picture light-
ing systems that can be installed in remote areas  not having grid supply 
etc.

[For details: http://www.news.wisc.edu, http://www.rdmag.com]

Dual Purpose Solar Panels
Generate and Store Energy

Energy Line
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A Quick Look
In	this	column	we	take	a	quick	look	at	some	books	and	articles	in	

magazines	which	we	consider	noteworthy.	As	another	item,	we	also	give	
some	expressions	in	English	language	which	we	come	across	during	our	
journey	through	various	publications	of	repute.	The	selection	is	based	
on	brevity,	simplicity	and	power	of	words	in	daily	use	(not requiring 
dictionary reference),	style	etc.

	Readers	are	also	encouraged	to	send	similar	items	to	be	included	in	
future	issues	for	the	benefit	of	other	readers.	(ekl@knowledgelines.com) 

- Editorial Team

Classy  Express ions

•	 It is  a country where politics, sport and cinema are rife with examples 
of geriatric leaders clinging on to their positions.

•	 Some see it as a "middle-age crisis", an industry governed by a greying 
upper layer of executives who are too conservative to keep up with 
the mercurial changes in the industry, but still will not relinquish 
leadership control to younger talent.

•	 A lot has changed in the industry since he took  his hands off the 
steering wheel of his company.

•	 In such a comparatively young and dynamic market as 
solar  technology, the situation can change at  the drop of a hat – be it 
in photovoltaics  or solar thermal technology.

Ar t i c l e s

	 Innovation Risk: How to Make Smarter Decisions
All innovations involve trade-offs between risk and return. Just how 

risky an innovation proves to be,  depends in great measure on the choices 
people make in using it.  
 Magazine: Harvard Business Review April 2013

[Source: EKL Knowledge Centre]
	Manufacturing Metals: A Tantalising Prospect

Exotic but useful metals such as tantalum and titanium are about to 
become cheap and plentiful. Once aluminium was more costly than gold. 
Napoleon III, emperor of France, reserved aluminium cutlery for his 
most honoured guests. In 1880s, electricity was used instead of chemicals 
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to separate aluminium from its oxide, revolutionising the process. Now 
a British firm hopes to do the same with tantalum, titanium and other 
expensive metals  like  neodymium, tungsten and vanadium.
 Magazine: The Economist 16 February 2013

[Source: EKL Knowledge Centre]

Books

 Naked Statistics: Stripping the Dread From the Data
 Author: Prof.Charles Wheelan, Dartmouth College
 Published by: W.W. Norton & Co., 2013
Data	 are	 everywhere	 these	days;	 the	problem	 is	

making	sense	of	them.	That	is	the	role	of	statistics.	
Charles	Wheelan	 	 makes	 statistics	 interesting	 and	
fun	by		stripping		the	subject	of	its	complexity.
Statistics	 and	 probability	 are	 important	 intel-

lectual	 tools.	 Statistics	 allow	 the	 compression	 of	 a	
massive	amount	of	 information	to	a	 few	meaning-
ful	 numbers.	 Probability	 enables	 people	 to	 make	
reasonable	decisions	with	imperfect	information	by	
quantifying	their	uncertainty.	They	are	the	bedrock	of	modern	society,	
from	putting	rockets	into	orbit	to	managing	spam	filters.		

 The Big Screen: The Story of the Movies
 Author:  David Thomson
 Published by: Farrar, Straus & Giroux

The Big Screen  tells the enthralling story of the 
movies: their rise and spread, their remarkable 
influence over us, and the technology that made the 
screen—smaller now, but ever more ubiquitous—as 
important as the images it carries.

It is not another history of the movies but is a 
wide-ranging narrative about the movies and their signal role in modern 
life.

Health	is	the	greatest	possession.	 
Contentment	is	the	greatest	treasure.	 
Confidence	is	the	greatest	friend.	 
Non-being	is	the	greatest	joy.

 - Lao Tzu
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Energy Line

Offshore wind can give abundant 
electricity - but, as with solar energy, 
this intermittent and unpredictable 
source of energy throws up a major 
challenge - effective harnessing. En-
gineers are working on developing 
cheaper forms of mass energy stor-
age systems better than batteries for 
times when the wind is not blowing 
or the sun isn’t shining. Prof. Alex-
ander Slocum and other researchers at MIT Energy Initiative have now 
come up with a new scheme aimed specifically at offshore wind turbines 
allowing the electricity generated by floating wind farms to be stored and 
used whenever it’s needed. Here the energy is stored in huge concrete 
spheres, weighing thousands of tons apiece, that would sit on the seafloor, 
serving also as anchors to moor the floating turbines. 

Whenever the wind turbines produce more power than is needed, 
the surplus power would be diverted to drive a pump attached to the 
underwater structure, pumping seawater from a 30-meter-diameter hol-
low sphere. Later, when power is needed, water would be allowed to 
flow back into the sphere through a turbine attached to a generator, and 
the resulting electricity sent back to shore. One such 25-meter sphere 
in 400-meter-deep water could store up to 6 megawatt-hours of power, 
the MIT researchers have calculated; that means that 1,000 such spheres 
could supply as much power as a nuclear plant for several hours. They 
could, on average, replace a conventional on-shore coal or nuclear plant.  
   The system would be grid-connected, so the spheres could also be used 
to store energy from other sources, including solar arrays on shore, or 
from base-load power plants, potentially reducing reliance on less effi-
cient peak-power plants.

[For details: http://web.mit.edu]

Offshore Wind Turbines
Storing Energy in Sea Floor 

How	you	do	one	thing,	 
is	how	you	do	everything.	Be	aware.

- Anonymous
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Books Scan

Astronauts spending lot of time in space 
suffer physical deterioration like losing bone 
density, muscles becoming weaker, sleep and 
immune systems  getting disrupted etc. The absence of gravity that causes 
these physical harms in space is often replicated on Earth by lack of physical 
activity. When we live a sedentary lifestyle, we are not using gravity to our 
advantage, says Dr Joan Vernikos in this book.

The human body is a machine in perpetual motion. If it ever stopped, 
we would be dead. When we read this book the muscles in our eyes are 
moving  and nerve impulses are travelling from the eyes to our brain where 
interpretation of the characters to ideas happens. Our heart muscle is beat-
ing, circulating blood throughout the body. The digestive organs are con-
verting our most recent meal into nutrients that give us energy and renew 
our cell tissues. The bones, too, are constantly taking up new calcium from 
our diet to build and repair themselves.

The author demonstrates how modern sedentary lifestyles contribute to 
poor health, obesity, and diabetes, and how health can be dramatically im-
proved by continuous, low-intensity, movement that challenges the force 
of gravity. Citing her original NASA research on how weightlessness affects 
astronauts’ overall health, the author presents a simple plan for maintaining 
good health throughout life by developing new lifestyle habits of frequent 
gravity-challenging movement. The book is written for those who spend 
most of their lives sitting in chairs, at desks, and in cars and its practi-
cal, easy-to-follow action plan outlines simple gravity-challenging activi-
ties such as standing up frequently, stretching, and walking that are more 
healthful and effective than conventional diet and exercises.   

Sitting Kills, Moving Heals:  
How Simple Everyday Movement Will  
Prevent Pain, Illness, and Early Death - 
and Exercise Alone Won't
Author: Dr Joan Vernikos, former director of 
NASA’s Life Sciences Division
Published by:  Quill Driver Books   2011

Highlights of Contents:
•	 Introduction: Gravity Is Our 

Friend
Why You Need Gravity for Good 

Health
•	 What Happens to Astronauts in 

Space?

•	 Gravity and Life
Gravity Deprivation Syndrome
•	 The Consequences
•	 Forgetting How to Live in 

Gravity
•	 How Can We Be Deprived of 

Gravity on Earth?
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In 2001, India had 4 million cellphone sub-
scribers which by 2011 exploded to over 750 
million. During this period,  the mobile phone was transformed from 
an unwieldy instrument to a palm-sized, affordable one, used by poor 
fishermen in Kerala and affluent entrepreneurs in Mumbai alike.  The 
book investigates the social revolution ignited by this revolutionary com-
munications device in history - which has disrupted more people and 
relationships than the printing press, wristwatch, automobile, or railways, 
with qualities of all four.

The Great Indian Phone Book  tells the story of what can happen when 
a powerful and readily available technology is placed in the hands of a 
large, still predominantly poor population.

The Great Indian Phone Book        
How the Cheap Cell Phone Changes Busi-
ness, Politics, and Daily Life
Authors: Dr Assa Doron,  Australian National 
University   and Prof. Robin Jeffrey, Australia 
India Institute of University of Melbourne, 
Australia   
Publisher: Hurst & Company  2013

Highlights of Contents
1. Controlling Communication
•	 Horses, runners and rulers
•	 Untying communication
2. Celling India
•	 Act I: ‘…Within a fortnight…’
•	 Act II: Sidelining the referee
•	 Act III: Bread, clothing, 

shelter—and a mobile

3. Missionaries of the Mobile
•	 Man’s best friend
•	 Talk time-small, medium, large
•	 The art of retail
4. Mechanics of the Mobile
•	 People: Factory workers, Tower 

walas,  Mistriis,  Trainers & 
trainees           

•	 Process

•	 A Better World through Gravity
What Does Using Gravity Mean?
•	 Measuring Your Gravity Fitness
•	 Taking Charge of Your Gravity 

Use
•	 It’s All about Good Habits
Putting Gravity to Work for Life-

long Health
Your Action Plan 51
•	 Turn All Day, Natural Non-Ex-

ercise Activities into G-Habits
•	 Eight Fundamentals of G-Effec-

tive Activity
•	 G-Habits Action Plan
Activity, Exercise, and Gravity 

Machines
•	 The Health and Fitness Pyramid
G-Therapy: Help for Specific 

Problems
•	 Gravity Therapy
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Journals Scan

The power cuts would occur right in the 
middle of classes at the Secondary Technical 
High School in Nyakrom in South Ghana and 
could last for several days. The poor electricity 
supply in Ghana was  affecting the functioning 
of the school frequently. Then the ‘SolGhana’ 
project was launched to counter this menace, as 
a model of renewable technology coming to help the hapless pupils.

Under the supervision of the German NGO, ISC Konstanz e.V. (In-
ternational Solar Research Center), a charitable research institute, ‘SolG-
hana’ was started in 2011 with the aim of giving a stable electricity supply 
to the school. In Germany nine students were trained at LGH (State 
School for the highly talented) by  ISC who then travelled to Ghana in 
June 2012. They installed the solar PV system with the involvement of 
Ghanian students to whom the knowledge about solar technology and its 
implementation including maintenance was also imparted.

It was a large system with two strings: 8.5 kW with 950 AHr batte-
ries  and 750 W with 140 AHr batteries. The ‘SolGhana’ project cost 
110,380 Euros and is working smoothly, as a model in a totally rural 
setting.

A detailed account of this activity appears in this issue of  SUN & 
WIND ENERGY.

Sun & Wind Energy
The Magazine for Renewable Energies
June 2013

5. For Business
•	 On the sea, Around the globe, 

At the bank, On the river, On 
the farm…

    6. For Politics
•	 ‘Smart mobs’ in the world
•	 ‘Smart organisations’ in India
7. For Women and Households
•	 Who will guard the mobile?
•	 The household mobile
•	 Romance, marriage and the 

mobile

8. For ‘Wrongdoing’: Wayward-
ness to Terror
•	 ‘Waywardness’, Pornography, 

Crime, Scandal and surveillance, 
Espionage and terror               

Conclusion: ‘It’s the autonomy, 
stupid’
•	 Health, Mobile waste, Social 

networks, Language and media, 
Politics and governance
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Power system development and expansion 
are facing new challenges. They are not 
technical, economic or financial in nature, but 
are environmental and social. In the 1930s, 
the social challenges in electricity development 
were those of failing to speedily adapt the 
technological changes, quite different from 
today’s social turmoil around the building of 
power lines or nuclear plants.

Constructing a power plant or a transmission line today implies 
more sustainability challenges than engineering ones. The engineering 
profession increasingly needs the support of other areas of knowledge 
and other professions to cope with those challenges.  There are two 
dimensions of power expansion, an environmental one, closely related 
to climate change, and a social one, related to community participation 
in infrastructure development.

Climate change and sustainable development have become the 
essential challenges of the 21st century, with extraordinary implications 
for energy, economic competitiveness, water, and food security. 
There are extreme controversies worldwide on how to confront those 
challenges, on who will pay to adapt modern society to reduce global 
warming, and on how to rapidly develop and deploy clean energy 
technology.

While science increasingly points to rising dangers from human-
produced greenhouse gases, created primarily by the burning of 
fossil fuels, there are some that question the human responsibility. 

IEEE Power & Energy magazine
May/June 2013

Highlights of Contents:
•	 Wind Energy in Scotland
•	 Turkey Gearing up for Solar 

and Wind Energy
•	 PV in Europe still Going St-

rong
•	 Grid Parity in India Faster 

than Anticipated
•	 Bioenergy from Green Waste - 

New Technology
•	 Scotland - A Showpiece 

for  Offshore Wind Energy

•	 Solar Thermal - Sweden’s 
Microflow pumps to meet EU 
ErP Directive

•	 PV Megaplants Smash   past 
the 100 MW Barrier

•	 PV Cell Refurbishing
•	 100 Years of CSP - On the 

Banks of Nile
•	 New Solar Collector Standard 

- EN ISO 9806
[Source: EKL Knowledge Centre]
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Fact Line

•	 The first city to reach a population of 1 million people was Rome 
in Italy in 133 BC.

•	 Istanbul in Turkey is the only city in the world that is situated on 
two continents, Asia and Europe.

•	 Antarctica is the only land on earth that is not owned by any 
country. It is essentially a desert. Ninety percent of the world's ice 
covers Antarctica representing seventy percent of all the fresh water 
in the world. 

•	 The deepest hole ever drilled by man is the Kola Super deep 
Borehole, in Russia with a depth of 12,261 meters. It was drilled 
for scientific research and was given up following some unexpected 
discovery of a huge deposit of hydrogen - so massive that the mud 
coming from the hole was boiling with it.

[CGS]

Funny Facts

The shocking impact of severe droughts, violent fires, and powerful 
storms  worry people worldwide. Thus, the world is concerned and is 
taking actions to confront the dangers.

The energy-related CO2 emission represents the bulk of global 
greenhouse gas emission. According to the International Energy Agency 
(IEA) 2012, the generation of electricity and heat was responsible for 
41% of world CO2 emissions, while transportation contributed 22%. 
The emissions of the global power sector have also grown faster than 
any other sector, at an annual rate of approximately 5.6%. Thus, to 
cope with the main problem of the climate change, decarbonizing the 
power sector is a must for the near future.

This issue of  Power & Energy  covers in detail the dimensions of 
environmental/climate change and social/community of electric power 
system infrastructure development.
Highlights of Contents:
•	 The Vulnerable Amazon
•	 Rising Temps, Tides, and Wildfires
•	 The Future of Coal
•	 The Power of Collaboration
•	 Latin America Goes Electric
•	 Harmonizing AC and DC

[Source: EKL Knowledge Centre]

July 2013Executive Knowledge Lines45



46Executive Knowledge LinesJuly 2013



Owned,	Edited,	Printed,	and	Published	by	N	T	Nair,	186,	PTP	Nagar,	Trivandrum	695	038
Printed	by	Akshara	Offset,	TC	25/	3230(1),	Vanchiyoor,	Trivandrum	695	035

Published	at	Trivandrum.	Editor:	N	T	Nair

The Last Word
"There	is	no	passion	to	be	found	playing	small	-	in	settling	
for	a	life	that	is	less	than	the	one	you	are	capable	of	living."

- Nelson Mandela
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The Design Innovation Workshop organized by MIT Media Lab of the Massachusetts Institute of Technology is 
planned from 30th July to 1st August 2013 at Trivandrum. This workshop aims to bring engineers and artists 
together to identify problems faced by the community and develop innovative solutions. It engages and inspires 
students across all engineering disciplines in inventing the future. The earlier MIT Media Lab workshops were in 
Pune, Delhi and Bangalore which were well received. 

www.techtop.in, techtopindia@gmail.com, Ph. +91 471 6451665

8th NatioNal iNNovatioN CoNtest
TechTop National Innovation Contest for Engineering College students of India is entering its eighth 
edition with TechTop 2013 which is scheduled to be held at Technopark, Trivandrum, India on 
August 2 & 3, 2013. Degree Controls, Inc., Technopark, Trivandrum, IEEE Kerala Section, Executive 
Knowledge Lines, IndusAge Advisors and Kerala State Council for Science, Technology and 
Environment are behind this innovation promotion initiative. 
This year, 180 Student Project Proposals from engineering colleges across India were received, 
including from Delhi, Kanpur, Kharagpur, Gauhati and Chennai IITs. The best project will get a Cash 
Award of `100,000, sponsored by Degree Controls, Inc. Other cash prizes totalling ` 200,000 will 
be awarded for projects coming in second and third positions, Women in Technology projects etc. 
T-TBI of Technopark will be providing incubation support for the project ideas presented. Also, 
there will be a business pitch coaching & competition to nurture the entrepreneurial skills of the 
contestants.
Another new program of TechTop this year is the Open Innovation Contest for General Public under 
which 36 proposals were received. 10 projects out of these have been shortlisted and best from 
this category will be given a Cash Award of `50,000. 
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