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The bare earth, plantless, waterless, is an immense puzzle. In the forests
or beside rivers everything speaks to humans. The desert does not speak.
I could not comprehend its tongue; its silence...
- Pablo Neruda
We thank that moment when we took a decision to bring out
this issue of EKL with Water as the focal theme. The enormity
of dimensions surrounding the realm of water is mind boggling sources, water cycle, quality, exploitation by businesses, sane efforts
by many to save the situation... The data, information, knowledge
and wisdom on water are so large as the ocean itself.
There was a time when safe water was as abundant as the air
we breathe. While air continues to be so except for the pollution
inflicted by humans, water has lost out severely, thanks to unholy
actions by the same brethren. Drinking water is increasingly
becoming scarce and often leads to conflicts among individuals,
families and even nations. There is enough water on this mother
earth to meet the needs of all, but not, of course, to satisfy our
greed, taking cue from a Gandhian expression.
A comfortable water situation will not happen on its own. Each
one of us will have to play our role in conserving this seemingly
abundant resource, instead of leaving it for the governments to
handle. There are ample opportunities during our daily chores to
do this to support the authorities in their efforts to usher in a waterrich earth. Listed in this issue are many ideas for all to practice
without sacrificing our comforts. Perhaps, a little introspection
before retiring to bed about any of our actions during the day to
conserve this 'Blue Gold' would be worthwhile.
As mentioned elsewhere, apart from the apprent water use, there
is a hidden part we should all be concerned about - Virtual Water
which is the amount of water that is spent during the production
process of our food items or other products. Smart
countries import high water consuming products
but export low water consuming products, to make
available their scarce water for other purposes.
Just as the energy star labelling for devices, it is
time to display 'Virtual Water Content' of goods
on the labels to encourage people to choose those
with minimum embedded water.
N.T. Nair ntnair@gmail.com

Trivandrum 1 March ’10
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General

Pudina

All-round Medicine of India
Pudina or Mint is an erect plant with dark green leaves and pleasant
flavour. Botanically it is known as Mentha Arvensis and Piperita. The
taxonomic family Lamiaceae to which mint belongs, includes many
other aromatic herbs, including most of the more common herbs used
in cooking, like basil and rosemary. As an English colloquial term, any
small mint-flavored confectionery item is called a mint. In common
usage, several other plants with fragrant leaves may be erroneously
called a mint. For example, the Vietnamese mint commonly used in
Southeast Asian cuisine, is not a member of the mint family.
Mints are almost exclusively perennial herbs. They have widespreading underground rhizomes and erect, square, branched stems.
Leaf colors range from dark green and gray-green to purple, blue,
and sometimes pale yellow in different varieties. The flowers are in
clusters ('verticils') on an erect spike, white to purple in colour. The
fruit is small, containing one to four seeds. Mints grows 10–120 cm
tall and can spread over nearby area.
Mint is grown all over the world. It has many varieties such as
spearmint, peppermint, pennyroyal, apple mint and corn mint. Of
these the first two are commercially popular and significant. Each
variety has a distinct flavour. Peppermint has the highest
concentrations of menthol, while pennyroyal is strong
with a medicinal flavour.
Vanilla and Citrus are considered as the
world's most popular flavours and mint stands
next in place.
The word Mint descends from the
Latin word mentha, which is rooted in
the Greek word minthe. According
to the Greek mythology, Minthe is
a nymph who was transformed into
mint plant. The word itself probably
derives from a now extinct preGreek language. In the Central and
South America, mint is known as
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hierbabuena, meaning "good herb". In many Indo-Aryan languages,
it is called Pudīna.
Culinary Uses
Mint is refreshing, stimulative, diaphoretic, stomachic, and
antispasmodic. The entire plant is antibacterial and antifebrile. Both
fresh and dried mint is used. It yeilds an essential oil and menthol
which exert, through their rapid evaporation, a slightly anaesthetic,
and anodyne local effect. It is effective in controlling many common
diseases. It is also used in culinary preparations. Mint has generally a
sweet flavour imparting a cool sensation to the mouth.
Mint is used in a variety of dishes as flavoring agent and in
treatment of illnesses. The energy equivalent of 100 gm of mint is
48000 calories. It also contains significant proportions of protein,
fat, minerals, carbohydrates, fibre, many vitamins and elements like
magnesium, copper, manganese, iron, calcium, phosphorus, zinc and
chromium.
Peppermint which is first in popularity among all mints, is mainly
used in medicines and for making mint tea. The leaf, fresh or dried, is
the culinary source of mint. The leaves have a pleasant warm, fresh,
aromatic, sweet flavor with a cool aftertaste. Mint leaves are used
in teas, beverages, jellies, syrups, candies, and ice creams. Mint is a
necessary ingredient in a popular tea in northern African and Arab
countries. In Middle Eastern cuisine, mint is used on lamb dishes.
In British cuisine, mint sauce is popular with lamb. Alcoholic drinks
sometimes feature mint for flavor or garnish.
Mint essential oil and menthol are extensively used as flavorings
in breath fresheners, drinks, antiseptic mouth washes, toothpaste,
chewing gum, desserts, candies and chocolates. The substances that
give the mints their characteristic aromas and flavors are menthol and
pulegone. Methyl salicylate, commonly called "oil of wintergreen", is
often used as a mint flavoring for foods and candies due to its mintlike flavor.
Mint has an important place in Indian cuisine, especially in dishes
with meat, fish, poultry items and biryanis. Being a carminative, mint
is often used in dishes made with peas and other food stuffs which
are difficult to digest.
The main producers of mint in India are Jammu and Kashmir,
Punjab, Karnataka and Andhra Pradesh. It is produced as a garden
crop in Ooty, Tamil Nadu. Indian export of mint mostly consists of
essential oils.
Medicinal and Cosmetic Uses
During the Middle Ages, powdered mint leaves were used to
March 2010Executive Knowledge Lines5

whiten teeth. As a medicinal herb, mint was originally used to treat
stomach aches and chest pains. It is commonly used in the form of
tea as a home remedy to help alleviate stomach pain. Mint tea is a
strong diuretic. Mint also aids digestion, in a way that it breaks down
the fats. In recent years, it has been often recommended for treating
obesity. It is seen to help in treating colds, flu, fever, poor digestion,
motion sickness, food poisoning, rheumatism, hiccups, stings, ear
aches, flatulence and for throat and sinus ailments.
Menthol derived from mint essential oil (40-90%) is an ingredient
of many cosmetics and some perfumes. Menthol and mint essential
oil are also much used in medicine as a component of many drugs,
and are very popular in aroma therapy. Mint is also used in some
shampoo products. A common use is as an antipruritic, especially in
insect bite treatments (often along with camphor). Menthol is also
used in cigarettes as an additive, because it blocks out the bitter taste
of tobacco and soothes the throat. The strong, sharp flavor and scent
of mint is sometimes used as a mild decongestant for the common
cold.
In Rome, Pliny recommended that a wreath of mint was a good
thing for students to wear since it was thought to "exhilarate their
minds".
Use as Insecticide
Mint leaves are often used by many campers to repel mosquitoes.
Extracts from mint leaves have a particular mosquito-killing capability.
Mint plants planted near doorways help drive ants away. Mint oil is
also used as an environment-friendly insecticide for its ability to kill
some common pests like wasps, hornets, ants and cockroaches.
[CGS]

Free Fridge
Some guy bought a new refrigerator for his house. To get rid of
his old fridge, he put it in his front yard and hung a sign on it saying:
“Free to good home. You want it, you take it.”
For three days the fridge sat there without even one person looking
twice at it. He eventually decided that people were too un-trusting
of this deal.
It looked too good to be true, so he changed the sign to read:
“Fridge for sale $50.”
The next day someone stole it!
[DSR]
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In Forthcoming Issues
w Silent Sounds: Lip movements to a computer-generated
voice for the listener at the other end of the phone, using
electromyography
w Crowdsourcing: For taking tasks performed in the traditional
way by outsourcing them to a group of people or community,
through an "open call"
w 200 Micron-thick
Nanotubes

Speaker:

Realized

with

Carbon

w VoFi or Voice over Wireless: For reliable coverage, moving
billable, cellular minutes to Wi-Fi, increased mobility...
w Magnetic Data Storage: The age old technology still going
strong and in demand
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Tech Brief

Plasmonics

Merging Photonics and Electronics
In electronic circuits we control the transport and storage of
electrons. However, the performance of these electron-based circuits
is now reaching its limits. Photonics offers an effective solution to this
problem by implementing optical communication systems based on optical
fibres and photonic circuits. Unfortunately, the bulky components of
photonics have limited the integration of these components into
electronic chips, which are now measured in nanometers. The
emerging, surface plasmon–based
circuits, which merge electronics and
photonics at the nanoscale, may
yield a new generation of superfast
computer chips and ultrasensitive
molecular detectors.
Plasmonics is thought to
combine the strongest points of
both optical and electronic data
transfer. Optical data transfer, as in
fibre optics, allows high bandwidth,
but requires bulky "wires," or tubes
with reflective interiors. Electronic
data transfer operates at frequencies
inferior to fiber optics, but requires only tiny wires. Plasmonics,
sometimes called "light on a wire," would allow the transmission
of data at optical frequencies along the surface of a tiny metal wire,
despite the fact that the data travels in the form of electron density
distributions rather than photons.
The main limitation to plasmonics today is that plasmons tend to
dissipate after only a few millimeters, making them too short-lived to
serve as a basis for computer chips, which are a few centimeters across.
For sending data for longer distances, the technology would need even
more improvement. The key is using a material with a low refractive
index, ideally negative, such that the incoming electromagnetic energy
is reflected parallel to the surface of the material and transmitted along
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its length as far as possible. There exists no natural material with a
negative refractive index, so nanostructured materials must be used
to fabricate effective plasmonic devices. For this reason, plasmonics is
frequently associated with nanotechnology.
Before all-plasmonic chips are developed, plasmonics will probably
be integrated with conventional silicon devices. Plasmonic wires
will act as high-bandwidth freeways across the busiest areas of the
chip. Plasmonics has also been used in biosensors. When a particular
protein or DNA molecule rests on the surface of a plasmon-carrying
metallic material, it leaves its characteristic signature in the angle at
which it reflects the energy.
[For details: www.ippt.gov.pl,
www.esm.psu.edu,
www.wisegeek.com,
www.scientificamerican.com ]

Facts to Ponder
Ice Cream and Water: Europeans spend $11 billion a year on ice
cream - $2 billion more than the estimated annual total needed to
provide clean water and safe sewers for the world's population.
Natural Resources: Since 1970, the world's forests have declined
from 4.4 square miles per 1,000 people to 2.8 square miles per
1,000 people. In addition, a quarter of the world's fish stocks have
been depleted or are in danger of being depleted and another 44%
are being fished in their biological limit.
The Ganges: The Ganges River symbolizes purification to Hindus,
who believe drinking or bathing in its waters will lead to salvation.
But 29 cities, 70 towns and countless villages deposit about
345 million gallons of raw sewage a day directly into the river.
Factories add 70 million gallons of industrial waste and farmers are
responsible for another 6 million tons of chemical fertilizers and
9,000 tons of pesticides.
Life is what happens to you while you're busy
making other plans
– John Lennon
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Unix Operating System

Backbone of Internet - Part II
AT&T licensed Unix, based largely on Version 7, for commercial
use in 1982. This also included support for the VAX computer.
AT&T continued to issue licenses for older Unix versions. To end the
confusion between all its differing internal versions, AT&T combined
them into Unix System V Release 1. This introduced a few features
such as the vi editor from the Berkeley Software Distribution (BSD)
of Unix developed at the University of California in Berkeley.
Since the newer commercial UNIX licensing terms were not as
favorable for academic use as the older versions of Unix, the Berkeley
researchers continued to develop BSD Unix as an alternative to
UNIX System V, originally on the PDP-11 architecture (the 2.xBSD
releases, ending with 2.11BSD) and later for the VAX-11 (the 4.x
BSD releases). Many contributions to Unix first appeared on BSD
releases, notably the C Shell. Perhaps the most important aspect of
the BSD development effort was the addition of TCP/IP network
code to the mainstream Unix kernel. This network code is the
ancestor of much TCP/IP network code in use today, including code
that was later released in AT&T System V UNIX and early versions
of MS Windows. The accompanying Berkeley sockets API is a de
facto standard for networking APIs and has been copied on many
platforms.
Other companies began to offer commercial versions of the UNIX
System for their own mini-computers and workstations. One of the
leading developers of BSD, Bill Joy, co-founded Sun Microsystems
in 1982 and created SunOS. Microsoft announced its first Unix
called Xenix and ported it to the Intel 8086 processor in 1983, and
eventually branched Xenix into SCO Unix in 1989.
In 1984 several companies established the X/Open consortium
with the goal of creating an open system specification based on
UNIX. The most successful Unix-related standard turned out to be
the IEEE's POSIX specification, designed as a compromise API readily
implemented on both BSD and System V platforms, published in
1988.
In 1990, the Open Software Foundation (OSF) released their
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standard Unix implementation. The Foundation was started in
1988 and was funded by several Unix-related companies that wished
to counteract the collaboration of AT&T and Sun. Subsequently,
AT&T and another group of licensees formed the group“UNIX
International” in order to counteract OSF. This escalation of conflict
between competing vendors gave rise to the “UNIX Wars”.
In 1991, a group of BSD developers founded the Berkeley Software
Design, Inc (BSDI) which produced a fully functional commercial
version of BSD Unix for the inexpensive and ubiquitous Intel
platform. Shortly after it was founded, free UNIX distributions of
386BSD, FreeBSD, OpenBSD and NetBSD were realised.
Shortly after UNIX System V Release 4 was produced, Novell
developed its own version as UNIXWare, merging its NetWare with
UNIX. In 1995, the business of administering and supporting the
existing UNIX licenses and rights to further develop the System V
code base, were sold by Novell to the Santa Cruz Operation (SCO).
Later, Novell joined the Open Group which tried to implement a
Single UNIX Specification.
The UNIX versions of the Macintosh operating system onApple
computers are differently named as NextSTEP, Darwin and Mac
OS X.
The Dot-com crash of 2001–2003 has led to significant
consolidation of versions of Unix. Of the many commercial flavors
of Unix that were born in the 1980s, only Sun Solaris, HP Unix and
IBM AIX are still doing relatively well in the market. In 2005, Sun
Microsystems released the bulk of its Solaris system code based on
UNIX System V into as Open Solaris, which in turn has spawned
several non-Sun distributions such as SchilliX, Belenix, Nexenta,
Jaris OS and MarTux.
Free Unix-like Operating Systems
In 1983, Richard Stallman announced the GNU project, to create
a free Unix-like system; that everyone who received a copy would be
free to use, study, modify, and redistribute it. In 1992 Linus Torvalds
released the Linux Kernel as free software under the GNU General
Public License. In addition to their use in the Linux operating system,
many GNU packages — such as the GNU Compiler Collection
(GCC), the GNU C library, the GNU core utilities and the rest of
the GNU tool chain have gone on to play central roles in other free
Unix systems as well.
Linux distributions, comprising Linux and large collections of
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compatible software have become popular both with individual users
and in business. Popular distributions include Redhat Enterprise
Linux, Fedora, SUSE Linux Enterprise, OpenSUSE, Debian, GNU/
Linux, Ubuntu, Mandriva Linux, Mandrake, Slackware Linux, and
Gentoo.
Since then, BSD Unix has been developed in several different
directions, including OpenBSD and DragonFly BSD.
Linux and BSD are now rapidly occupying much of the market
traditionally occupied by proprietary Unix operating systems, as well
as expanding into new markets such as the consumer desktop and
mobile and embedded devices. Due to the modularity of the Unix
design, sharing bits and pieces is relatively common; consequently,
most or all Unix and Unix-like systems include at least some BSD
code, and modern systems also usually include some GNU utilities in
their distributions.
[CGS]

A smart man only believes half of what he hears,
a wise man knows which half.
– Jeff Cooper

EKL Sudoku 40
[Very Hard]

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 41
[BNN]
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Innovation Corner

Wish List
Readers are welcome to
send-in their innovative ideas,
in brief, to be considered for
publishing under this column. It
is important that the originator
should be the sole owner of
the idea. Also, the contributors
are advised to ensure that
adequate protection is taken by
them for the intellectual property
rights of their innovative concepts.
Finally, the readers are welcome
to point out if any of the ideas
appearing in EKL are already in use.

   It may be possible that your
original ideas may pave way for
entirely new products or services
beneficial to society.
EKL Editorial Team
Please send your ideas to:
Chief Editor
EKL, Knowledge House
Mathrubhumi Road
Trivandrum 695 035
Ph: 91 471 247 2928
e-mail: eklines@gmail.com

w Electronic Pen for Water Testing: To be carried like a pen for
testing the quality of of water served in a restaurant or such other
place. The tip of this pen is to be dipped into the glass of water
when the green light indicates that it is safe drinking water. Red
light shows it is unsafe.
[EKL ET]
wAn authentication meter that shows what amount of fact, emotion
and fantasy is there in a piece of text.
[RTN]
w When talking to a stranger, can a device with us, inform by analysing
the voice of the person (not the content, which we can do), if he is
a fraudster or not? Of course, they are also smart and will modulate
their voice to avoid detection by such devices.
[EKL ET]
w At present, there is no traffic signalling system in vehicles to
indicate to the vehicle behind us to overtake us and proceed ahead
of us. In this modern, air-conditioned vehicle era, hand signalling
is no more practiced, for safety reasons as well. Can we think of a
new signalling scheme with a lamp at the rear of the vehicle, on top
at central location? By flashing this using a switch at dashboard, we
tell the person behind to overtake us.
[Dr K S]
With ordinary talent and extraordinary
perseverance, all things are attainable.
– Thomas Foxwell Buxton
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Coin Tossing

Head or Tail ?
What are the chances that a coin flipped tails up will land tails up?
Or flipped head up will land head up? Everyone knows the answer
for this silly question - the probability tails vs heads is 50:50.
Tossing a coin for deciding contesting situations, from trivial
to utmost serious matters, is something known to man for a very
long time. It is common knowledge that more than often very high
stakes are involved in decision making based on flipping the coin
in sports, games, litreature, cinema, gambling and so on. Sports and
games superstars, and movie celebrities at the height of their fame
have lost their positions just because a coin was tossed to decide
their career at critical moments! Conversely all on a sudden, most
unexpectedly, certain individuals have been catapulted to the heights
of glory and fame just by the power of a flipped coin. Nowhere else
its implication is most profound as it is in sports. A conspicuous
examples is NFL in USA. The coin tossing decides which team
gets the football first in overtime if the score is tied after regulation
play. Consequent stakes involved are phenomenal.
But modern research have punched a hole in this unshakable
faith and trust man has deposed on the 50 – 50 proposition of coin
flipping! Stanford University and University of California, Santa
Cruz researchers in a recent joint study have shown that flip of
the coin is not a 50 – 50 proposition as we used to believe it. They
used ultra high speed cameras to photograph people flipping coins
and studied the mechanics of coin movement. Tens of thousands
of such observations were carried out under different settings and
situations.
One of the interesting observations was that ‘a coin is more likely
to land facing the same side on which it started’. More specifically, the
chances of the coin landing on the same side as it started is at least
51% of the time. More possibly 55 % to 60% of the time. They
concluded that it depends on the flipping motion of the individual.
It is not how the coin is flipped, or other factors like wind speed,
air temperature, size or weight of the coin, but on the way the flipper
uses his thumb. The way the coin is flipped creates a bias. Coins
flipped from the thumb rotate around their axis and also spins with
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respect to their center like a Frisbee does. The latter mechanism is
dependent on the motion of the thumb. The more the spin, the
longer the side facing up stays facing up when the coin goes up. The
longer the side facing up stays facing up in the air, the better the
chance it will land that way. Where the coin lands like a firm table
or a bouncing surface may change this situation. However grass or
synthetic turfs, typical of sports environment doesn’t change the
outcome of a landing coin.
P.S.: The initial reaction to the research findings of one of the group
of players in Silicon Valley, USA, was , “ Don’t those eggheads have more
important things to do?”
But slowly the implications of the bias in flipping the coin to resolve ties
is taking the world of sports like a storm (San Jose Mercury News)
[Dr H.Ganesh, Washington,USA]

Longer Life
For Fruits

Researchers in India are reported to have managed to extend the
shelf life of tomatoes by an extra 30 days by suppressing enzymes
that promote ripening. This increased shell life for fruits becomes
a boon for developing countries which rely heavily on agricultural
exports for income, but with meager refrigeration and preservation
facilities.
According to a paper in the Proceedings of the National
Academy of Science journal, the researchers have analyzed the
genes of tomatoe and identified those which appeared to be linked
to two enzymes, alpha-Man and beta-Hex, which accumulate in
the tomato during the time it is ripening. They made these genes
inactive and found that those in which the alpha-Man enzyme
was suppressed were 2.5 times firmer than conventional tomatoes,
while those lacking in beta-Hex were two times firmer. Both types
of transgenic tomatoes retained their texture and firmness for up
to 45 days, compared with conventional tomatoes, which started
shrinking and losing texture after 15 days.
The researchers hope that this method of prolongation of shell
life could be applied to other fruits like mangoes and bananas. If
found successful, without high-tech storage systems and preservation
facilities, fruits and vegetables could be transferred from place to
place, without affecting their freshness.
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Water…Water…
Everywhere

Eat more wheat and less rice
Eat more chicken and less beef
Drink more tea and less coffee
Think twice before buying a new car
If you thought that these are statements related to your health
or economic state, you are mistaken. Read further to know their
significance in the context of water conservation.
Though the total amount of water on earth is estimated as 1.4
billion cubic km, the amount of fresh water is only 36 million cubic
km - a mere 2.6%. From time to time especially during summer we
hear campaigns to conserve water and minimize wastage. We are
told not to brush our teeth or shave with the tap turned on. While
these may be good practices, they pale into insignificance because
the domestic use of water for washing, cooking etc. constitutes only
8% of total usage, agriculture accounting for 70% and industrial use
accounting for 22%. While irrigation generates 40% of the world
agricultural output, it also consumes 70% of total water withdrawals
worldwide. To make matters worse, 90% of the water used up for
irrigation is not available for reuse downstream.
Can we, as consumers of agricultural and industrial products, play
a role in conserving water? The answer surprisingly seems to be “Yes”.
Every product in its production cycle consumes water. If we have
an idea of the amount of water that has been indirectly used during
production - virtual water or embedded water - we can help water
conservation by choosing our products with smaller water footprint.
Consider the following facts:
147 litres of water are used up in producing 7 gm of roasted coffee
powder that produces a cup of coffee (125 ml). This means that
the ratio of direct water usage to indirect (or invisible) water usage is
almost 1000. On the other hand the background water used for a
125 ml cup of tea is only 15 litres. Thus, drinking a cup of tea instead
of a cup of coffee saves 130 litres of water.
The production of 1 kg of rice requires 3,000 litres of water while
wheat requires only half as much. The production of 1 kg of beef
requires 15,500 litres of water while the production of the same
quantity of chicken requires only 3,000 litres. An egg has gobbled up
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220 litres of water before it makes its appearance on your breakfast
table. A potato needs 255 litres and a tomato 180 litres of water
to produce. Behind a pair of leather shoes lies 8000 litres of water
and hold your breath, a car at the showroom would have consumed
400000 (four hundred thousand) litres of water at the various stages
of its manufacturing process.
While the gross numbers as above will help us make responsible
choices, a break up of the water consumption at various stages of
the production cycle will help focus attention in changing the waterheavy process steps. We see “star” rating on electrical appliances
which indicate energy efficiency levels. Similarly, we may soon have
legislation requiring products to specify how much water has been
used up in making the product.
1,500 cubic km of wastewater are produced globally each year and
in developing countries 80 % of all waste is being discharged untreated,
due to lack of regulations and resources. Population and industrial
growth add new sources of pollution and increased demand for clean
water. Though human and environmental health are at stake, water
pollution is rarely articulated as a pressing issue. In this context, it is
worthy of note that the UN-Water has chosen Communicating Water
Quality Challenges and Opportunities as the theme for World Water
Day (22 March) 2010.
Nature has bestowed water with a unique and amazing physical
property. Substances in their solid form have a higher density than
their liquid counterpart and hence sink below the liquid. This is
however not so with water. Ice has less density than water and hence
it floats. If it were not so, we will have cold water accumulating at
the bottom of lakes in a frozen state never getting an opportunity to
melt.
Fortunately for us, there is the same amount of water on earth
today as there was 1000 years ago and there will be the same amount
1000 years from now. The water cycle is a gigantic system, powered
by energy from the sun and involves a continuous exchange of
moisture between the oceans, the atmosphere, and the land. This is
in contrast to the oil cycle where the recycling does not happen and
the lead time for formation of crude oil is in millions of years. That
is the reason why we hear more of doomsday stories connected with
oil and less so about water. While it may be a consolation that the
physical quantum of water is at a comfortable level, if its distribution
is mismanaged we may be engineering an artificial crisis.
Nations and states want to have total and absolute control of
their water resources. Tamilnadu and Karnataka have problems
March 2010Executive Knowledge Lines17

Toilet Technologies
Toilets are water guzzlers and a lot of research is going on to
reduce water consumption, without losing the efficiency of flushing.
Predominantly, there are three flushing technologies used: gravityfed, pressure-assisted, and vacuum-assisted. Gravity-fed toilet is the
most common type which relies on gravity to flush waste and works
well   even if the home’s water pressure is low.    Pressure-assisted
toilets have a more powerful flush than gravity toilets, but they’re
much noisier and require good water pressure. Vacuum-assisted
models flush very quietly, a plus if your home is small or the bathroom
is located close to public areas.
Manufacturers have made such great advancements in toilet
technology that they’re now delivering toilets that use less water than
ever before. Today’s high-efficiency toilets (HETs) go beyond the 1.6gpf standard and use less than 1.3 gpf. In addition there is the Dual
Flush Toilet Technology, a convenient method of manually selecting
the water volume of each flush - a half flush for liquid waste and a full
flush for solid waste - with the push of a button.
Also as a crude method to save water, water filled bottle or
inexpensive tank bank or float booster is put in the toilet tank, safely
away from the operating mechanisms. With this, during each flush,
you save water, equivalent to what is contained in the bottle or so.
with Cauvery waters, Kerala and Tamilnadu with Mullapperiyar &
Parambikulam waters. Two African nations get into a fight which
is outwardly characterized as a fight between two religious groups
but essentially it is a fight between the water-haves and the water
- have - nots. When there is a huge influx of people from water
starved regions into waterful regions there is bound to be a conflict.
Differences between India and Bangladesh are explicitly linked to
water resources. Is it possible that differences between India and
Pakistan and between India and China too really have their basis
in the control for water resources? Water has already started making
its appearance in the agenda of India - Pakistan talks. It may even
overtake Kashmir and other issues. Provinces in Pakistan which are
jihad-proof will emotionally get swayed if India is projected as denying
water to Pakistan. India’s diplomatic overtures have to be cognizant
of such ground realities.
[R Narayanan,
with inputs from N.T. Nair]
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Back to Water Wheels?
Italian Initiative

When we talk of power from water, we have a fond memory of that
school book illustration of water falling on a wheel of vanes, which sets it
in motion. Those days are gone and a variety of turbines are now being
manufactured and put to use all over the world. The largest single water
turbine now in use is in the Three Gorges project on the Yangtse River
in China – 800 Mega Watts (larger than the combined capacity of Idukki
Power house (780 MW) of Kerala, India. If the water falls from a larger
height, you get more power from the same quantity of water.
I used to dream of turbines that do not need much of a height
difference for the water fall, so that even in canals and small streams,
we can install turbine generators to produce electricity for the people
around. And now comes that miracle, with different models being put to
use in USA, UK, Italy etc. The latest story is from Italy. Read on please!
Pioneered by the Italian hy-dropower company - Ener.Cat.Italia - this
new waterwheel is being installed along a 33-km stretch of the Canavese
Canal, a small water course flowing through Turin, Italy’s fourth largest
city.
When it is finished, the installation will consist of about 80 water
wheels, each producing 32 kW. With talks of GHG emissions and global
warming in the air, this is the greenest power that you can think of. The
wheels will have a combined generating capacity of 2,560 kW, enough to
power 2,500 homes (In India 5000
and more). To date, 16 wheels
have been installed in a 300-meter
section of the canal. Many more
are planned in other parts as well.
The whole installation is simple
and compact, requiring not much
work at the site. See photo. Let
us look forward for its replication
at several millions of sites!! [For
details:
http://www.abb.com/
cawp/]		
[Prof. V K Damodaran]
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Water

A Great Mystery
‘As imaginary as pure water’ is a famous expression that you could
throw against any puritan. Nature knows that impurities have their
functions as well. Water which is too pure has no fish.
Despite the efforts of thousa-nds of scientists over decades, there
are still many unsolved mysteries relating to the behavi-our of water.
It is a unique liquid. Albert Szent-Gyorgyi, the Hungarian Biochemist
who won the Nobel Prize for Medicine in 1937 said, “Water is life's
mater and matrix, mother and medium. There is no life without water”.
Water, which is perhaps nature’s greatest gift, gets a shabby treatment
from man. Pollution has grown to such gigantic proportions that one
wonders whether it would threaten the very existence of man on this
planet. A cynic once commented, “At this rate of mounting pollution,
the day is not far off when we all can walk on water, as Jesus did”.
Let us look at some of the oddities of water.
 Water is densest at 4°C. (The reason for this is attributed to the
tetrahedral structure. Heating reduces the number of ordered,
tetrahedral structures in favour of a more disordered arrangement
in which molecules are more densely packed. However, the heat
also agitates the molecules in the disordered regions, causing them
to move further apart. Above 4°C, this effect takes precedence,
making the water less dense).
 Water has an exceptionally high specific heat capacity. If the heat
capacity of water were half of its actual value, the temperature
fluctuations in our environment would have been more extreme,
and this would have grave implications for life itself.
 Water is particularly difficult to compress. (With increasing temperature,
the compressibility drops until it reaches a minimum at 46°C,
whereas in most liquids, the compressibility rises continuously with
temperature).
 The speed of sound in water increases with temperature up to 74°C,
after which it starts to fall again.
 Unlike many liquids, water becomes less viscous, not more viscous,
at higher pressures.
 Hot water may freeze faster than cold water. We may feel that it
is an anomaly. Yes, but that is the truth; it is sometimes called
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the Mpemba effect. (In the 1960s, Erasto Mpemba, a high school
boy in Tanzania, became the butt of jokes in his class when he
informed his teacher that he could make ice cream more quickly
by first heating the mixture. He turned out to be correct, and his
observation has since been known as the Mpemba effect).
 The refractive index of water has a maximum value at just below
0°C.
 The heat of vaporization of water – the energy required to transform
it from a liquid into a gas – is unusually high.
 The thermal conductivity of water is high and rises to a maximum
at about 130°C.
 Water has an unusually high surface tension.
 The pH value of water is inherently mysterious, though we usually
take it as a routine.
If you trace the history of mankind, you will find that all civilizations
emerged at places where natural drinking water was available in plenty.
Water covers two-thirds of the globe. It accounts for 70 percent of
our body-weight. Life on earth of all flora and fauna including man
would cease without water.
It is amusing that we have government departments with titles
such as “Water Authority”. Who remembers the wise words, “Sceptre
and crown must tumble down, and in the dust be equal made”?
Water is an intrinsic part of most spiritual beliefs and rituals in
every religion. You will never find a Hindu temple without water
nearby. In the Old Testament, Genesis 1:1-6 carries phrases such as
“moved upon the face of the waters”, and “Let there be a firmament in
the midst of the waters, and let it divide the waters from the waters”.
In Christianity, water is intrinsically linked to baptism. The phrase
“to cross the stygian ferry” to denote dying has its roots in the Greek
belief that the souls of the dead were ferried to rest across the dark
waters of the River Styx. It is the waters of the river that separates the
world of the living from the world of the dead. For the Zoroastrians,
clean water is sacred. It is a sacrilege to spit, urinate or wash one's
hands in rivers for fear of polluting the water's sacredness. In Shinto,
an ancient Japanese religion, waterfalls are held sacred and standing
under one is believed to purify the individual.
Let us protect water, the priceless amrutham gifted by nature, and
preserve the boundless bounty of Mother Nature for our coming
generations.
[B S Warrier]
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Water

For Cooling Computers
Water cooling is a method of
heat removal from components
of a workig machine. It is
commonly used for cooling internal
combustion engines in automobiles
and large electrical generators.
Recently, water cooling of various
major components inside high-end
personal computers has become a
reality.
Advantages
The advantages of using water cooling over air cooling include
water's higher specific heat capacity, density, and thermal conductivity.
This allows water to transmit heat over greater distances with much
less volumetric flow and reduced temperature difference. For cooling
CPU cores, this is its primary advantage: the tremendously increased
ability to transport heat away from source to a secondary cooling
surface allows for large, more optimally designed radiators rather than
small, inefficient fins mounted on or near a heat source such as a
CPU core. The "water jacket" around an engine is also very effective
at deadening mechanical noises, which makes the engine quieter.
However, the primary disadvantage is that it costs significantly more
than an air cooled engine system.
Water cooling of computer usually consists of a CPU water block,
a water pump and a heat exchanger (usually a radiator with a fan
attached). Water cooling not only allows for quieter operation and
improved overclocking, but with improved heat handling capabilities
hotter processors can be supported. Less commonly, other components
also are water cooled.
Water coolers for computers, other than mainframes, were
earlier made similar to the automobile cooling system. More recently
a growing number of companies are manufacturing pre-made,
specialised components, allowing water cooling to be compact enough
to fit inside a computer case. This, coupled with the growing amount
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of heat coming from the CPU has greatly increased the popularity of
water cooling. However, it is still a very niche market.
Water cooling systems in which water is cooled directly by the
evaporator coil of a phase change system are able to chill the circulating
coolant below the ambient air temperature (an impossible feat using
a standard heat exchanger) and, as a result, generally provide superior
cooling of the computer's heat-generating components. The downside
of phase-change or thermoelectric cooling is that it uses much more
electricity and antifreeze must be added due to the low temperature.
Additionally, insulation, usually in the form of lagging around water
pipes and neoprene pads around the components to be cooled, must
be used in order to prevent damage caused by condensation of water
vapour from the air on the surfaces at below ambient temperature.
An alternative cooling system, which enables components to
be cooled below the ambient temperature, but which obviates the
requirement for antifreeze and lagged pipes, is to place a thermoelectric
device, referred to as a 'pelt' between the heat-generating component
and the water block. Because the only sub-ambient temperature zone
now is at the interface with the heat-generating component itself,
insulation is required only in that localized area. The disadvantage to
such a system is that pelts typically draw a large amount of power, and
the water cooling system is required to remove this power, in addition
to the heat generated by the component. Another possible danger is
condensation, resulting from the ambient air right around the pelt
being cold. A proper installation requires that the pelts be "potted"
with silicone epoxy. The epoxy is applied around the edges of the
device, preventing air from entering or leaving the interior.
Apple's Power Mac G5 was the first mainstream desktop computer
to have water cooling as standard, and Dell later followed suit by
shipping their XPS computers with liquid cooling.
Water Computer
It has been reported that for a lab project, an MIT student created
a primitive computer which uses the flow of water, similar to the flow
of electrons, to power its boolean circuits. Apparently, there is an
actual demand for this kind of computational device, particularly in
military and space applications, where core computing systems need
to resist extreme radiation environments (like say, the Van Allen Belt
or Ground Zero).
[CGS]
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Data Shocks
 81% of the southern hemisphere of earth is covered in water, while










the northern hemisphere is just 61% wet overall.
Overall 71% of the planet is covered with water, but less than 1%
of that is fresh water!
2,686 feet of water would cover earth if every hill and mountain
were flattened. Dubai's Burj Khalifa would be nearly submerged
13,208,602,600,000,000 gallons - The amount of precipitation
that falls on Earth annually
569,867 square feet of water - What each person on Earth would
own if the planet's resources were divided equally
A difference of 53 feet separates high and low tides in the Bay of
Fundy on the eastern coast of Canada, the highest tide ever measured
The deepest known ocean floor level is Mariana Trench in Pacific
Ocean at 36,201 feet below sea level
The lowest temperature ever recorded was on July 21, 1983, at
Antartica's snow covered Volstok Station
Coral reefs sustain a third of all known ocean species from microscopic plankton to 30 foot whale. One fifth of the world's reefs
have been killed of by rising sea temperatures and water pollution such as ocean acidification
[Sourced from Science, Dr H Ganesh, U.S.A.]

Water Divining
Water divining is a process to detect ground water by applying
a natural capability inherent only in some persons or the native
wisdom acquired by a handful of people. Thousands of water
diviners apply this skill (?) for ground water detection in many parts
of the globe, as the cost of water exploration using modern scientific
methods is often unaffordable to common man.
A number of methods such as soil testing, use of pendant
coconut, L-shaped rod, Y-shaped rod, pendulum, gold ring etc. are
employed to locate under-ground water sources. However, modern
science does not accept water divining.
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Water

Blood of the Earth
“Water, water everywhere, Nor any drop to drink.”
- S.T. Coleridge, ‘The Rime of the Ancient Mariner’

We live on ‘a strange and beautiful anomaly in our solar system’.
Pictures taken from space show the earth as a Pale Blue Dot, because
water covers two thirds of its surface. Water is the agent of geological,
environmental and global change. It is credited with mythical qualities
- even cleansing of sins ! Hardly can we find another substance that
is found commonly as solid, liquid and gas. Water is the blood of the
earth !
The earth is composed of geosphere, hydrosphere and atmosphere.
The hydrosphere is estimated to contain about 1.36 billion cubic
kilometers of water. Coleridge’s ‘drop to drink’ is only 0.01 %, which
is but a drop in a bucket of water. The proportion of fresh water on
the planet is larger – around 3.5 %, most of which is frozen in ice
caps and glaciers. If all the ice on earth were to melt, the sea level
would rise by about 70 meters! Small wonder there is so much of
panic about global warming. Currently, the sea level is believed to
be rising by 3 mm every year. Unlike many other natural resources,
water is renewable. It is continually replenished by the hydrological
cycle out of which roughly 25 -30 % is available to us and the rest is
lost in the seas and other inaccessible places. Actually, rainfall is not
evenly distributed throughout the world. 65 % of the world’s natural
water resources are located in just 10 countries !
We ourselves are 70 % water. It is the major constituent of almost
all life forms. We could live without food for days together; but not
more than about three days before irreversible dehydration sets in.
Blood is said to be thicker than water. But there is no life without
water. Life would probably never have developed on our planet
without water. That is why there is so much of excitement when even
a minuscule presence of water or ice is indicated on some heavenly
body. If there is water, there may be life at present or may have
existed once. We can also hope to colonize there some time.
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75 % of the universe consists of Hydrogen and about 24 % Helium,
which is an inert gas. Out of the remaining, the most abundant
element is our life-supporting Oxygen - a poor third, though. A water
molecule, known as H2O, consists of two Hydrogen atoms and one
Oxygen atom. This apparently simple molecule has many anomalous
properties due to a unique ‘Hydrogen Bonding’ between molecules,
the explanation of which won Linus Pauling his first Nobel Prize in
Chemistry in 1954 (who incidentally got the Peace Prize in 1963).
We tend to regard water as a typical liquid. But, in reality, it is a
most atypical liquid. It has many unique properties, which we take for
granted and which, nevertheless, render it vital to us. For example:
 Water remains a liquid over the temperature range of 0 - 100°C,
which allows it to exist in most places on our planet.
 Water is an excellent solvent, which dissolves a large number of
different chemical compounds.
 Water has the highest heat capacity, making it the slowest of all
substances to warm or cool. This large heat capacity allows the
oceans to act as heat reservoirs thus reducing variations in ocean
temperature to a third of that in the land. This has a moderating
effect on earth’s climate. For example, the Gulf Stream carries
tropical warmth to northwestern Europe. Similarly, the
combination of high thermal capacity, high thermal conductivity
and high water content in organisms help them effectively regulate
body temperature.
 Water expands in volume above and below 4°C. The density
of water is maximum at this temperature. This phenomenon
leads to freezing of rivers, lakes and oceans from the top down,
thus permitting survival of life at the bottom. Besides, thermal
convection driven by density variations causes seasonal mixing in
deeper temperate waters carrying life-providing oxygen into the
depths.
 The high latent heat of evaporation gives resistance to dehydration
and considerable evaporative cooling.
Water has unique hydration properties towards biological
macromolecules. This hydration is key to many a cellular
mechanism.
Water has a high surface tension and is, therefore, cohesive and
elastic. It tends to aggregate in drops rather than spread out over
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a surface as a thin film. This causes water to stick to the sides of
vertical structures despite gravity's downward pull. This allows for
the formation of water droplets and waves, allows plants to move
nutrients dissolved in water from the roots to leaves.
The high surface tension of water as well as its expansion on freezing
encourages the erosion of rocks to give soil for our agriculture.
Coleridge, writing in 1798, might well have been describing the
current condition of our planet ! One rarely gets to see these days
water that is introduced to us in Chemistry text books as a ‘colorless,
odorless, tasteless…’ liquid! Human population doubles every 40
years. World Health Organization estimates that a third of the world
population, currently close to 7 billion, lacks water in sufficient
quantity and quality. During the second half of the 20th century,
use of water had tripled over previous levels. By the middle of the
present century, it is feared that 60 countries would suffer from acute
water scarcity. The phrase ‘on tap’, means ‘freely available for ready
use’. That has been once the case with water; but not for long in
future. Taps threaten to go dry unless mankind takes timely, prudent
measures !
Wars have been fought in the past for resources such as oil. The
bone of contention in future may well be just plain H2O. Neighboring
countries or states are already seen to lock horns in unending legal
battles and trade restrictions or even military actions. If the air is
mankind’s common property, isn’t water, the blood of the earth, so too ?
[P Radhakrishnan]

Demand or Tankless Water Heaters
Demand water heaters provide hot water only when
needed, without the use of a storage tank.  They don't produce the
standby heat loss associated with storage water heaters, thereby
saving energy considerably, compared to storage types.
Demand type provides hot water at low rates, say, 7.6–15.2
litres per minute. They cannot supply enough hot water for
simultaneous, multiple uses in large households. However, being
less costly, they can be installed in each of the user areas to
circumvent the low rate problem.
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Water is a basic
component that keeps
life on earth. Though
water is there in
abundance on earth,
drinking water is going
to be, if not now, a scarce commodity. It is said that if all the water of
the earth can just fill a one litre jar, then the drinking water component
of it is about a table spoon full. Realising this fact, an international
day to celebrate freshwater was recommended at the 1992 United
Nations Conference on Environment and Development (UNCED).
The United Nations General Assembly responded by designating 22
March 1993 as the first World Water Day.
Each year, World Water Day highlights a specific aspect of
freshwater to create awareness among populations on preservation of
water and its sanitation. The following is the list of themes of World
Water Day adopted each year for celebrations.
1994 - Caring for our Water 2002 - Water for Development
Resources is Everyone’s Business 2003 - Water for the Future
1995 - Women and Water
2004 - Water and Disasters
1996 - Water for Thirsty Cities
2005 - Water for Life
1997 - The World’s Water; Is 2006 - Water and Culture
There Enough?
2007 - Coping with Water Scarcity
1998 - Ground Water, the
2008 - Sanitation
Invisible Resource
2009 - Shared Water - Shared
1999 - Everyone Lives
Opportunities, with special focus
Downstream
on Transboundary Waters
2000 - Water for the 21st Century 2010 - Clean Water for a
2001 - Water and Health
Healthy World
The World Water Day of this year is scheduled to be held in
Nairobi, Kenya. The world climate change and sanitation may
attract added attention at this celebration. The United Nations
Environment Programme (UNEP) is coordinating the organization of
the World Water Day 2010 campaign on behalf of UN-Water and in
collaboration with FAO, UNDP, UNECE, UNICEF, UNESCO, UNHabitat, WHO, and the UN-Water Decade Programme on Advocacy
and Communication as well as with partner organizations such as
International Water Association, World Wide Fund for Nature and
World Water Council. Countries of the world join United Nations
in observing the World Water Day every year.
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Plants for Water Purification

Sustainable Alternatives for Survival
In an age when every activity is seen as a business opportunity,
it is no wonder that the once free and abundant drinking water is
a multi-million dollar business, globally. It would seem that there
is a conspiracy since the last few decades to create fear and distrust
for non-bottled or municipal-supplied water; that the purification
standards are not met, strengthens the conspiracy theory. It is in this
background that we should look at inexpensive and highly effective
methods of natural water purification. Among the numerous biological
methods, the use of plants has been a time-proven tradition in India
and many other developing countries. A few of the major plants used
for water purification are briefly discussed here.
Moringa (Moringa oleifera), also called Drumstick tree (EKL Dec.’05)
is a common and versatile tree. Its seeds crushed to a powder are used
to clarify turbid, dirty water. The cleansing takes place by a process of
electrical charges established between the muddy particles suspended in
the water and the pulverized seeds.
Gradually, after about an hour,
the muddy particles are pulled to
the bottom of the water by the
force of gravity. The proteins bind
the particles which can be easily
removed using filters. Research
shows that the seed not only settles
the mud, but can carry with it over
90% of bacteria and viruses. In
large-scale water treatment plants,
Aluminium Sulphate or alum is
used as a conventional chemical
coagulant. Moringa seeds can be
used as an alternative to alum.
Studies have scientifically proven
the effectiveness of Moringa in
water purification.
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Water Hyacinth (Eichhornia crassipes) is widely accepted in
purifying sewage water. Excess nutrients such as phosphorus and
nitrate are removed by Water Hyacinth. It also helps in preventing
toxic heavy metals from entering the ecosystem. Used as an integral
part of large-scale sewage water purification, Water Hyacinth and algae
together contribute to the purification and oxygenation of water.
Cattails (Typha latifolia) is found in wetlands and marshes.
Cultivation of Cattails in sewage ponds have found to be effective
in removal of biological oxygen demand (BOD), chemical oxygen
demand (COD), total suspended solids (TSS), nitrogen, phosphorous
and pathogens.
Indian Lotus (Nelumbo nucifera) in ponds and tanks serves to
clear the water of impurities; it also removes the stench of biological
waste in the water.
Cardamom (Elettaria carda-momum) is a common household
spice. Cardamom can be used as a natural coagulant by simply
sprinkling it on the surface of water. Stirring water with crushed seedcoats of Cardamom would give crystal-clear water.
Vetiver (Vetiveria zizanioides), also known as Khas-Khas is a
traditional water purifier in India. Few roots of Khas-khas laid in a
clay jar with a couple of tiny holes on its bottom and turbid water is
strained through this filter. Water filtered thus is not only clear, but
has a pleasant odor as well.
Strychnine Tree (Strychnos potatorum) is commonly found in
eastern, central and southern India. Its ripe seeds are utilized as a
natural coagulant to clean muddy water.
Marking Nut (Semecarpus anacardium), is a modest-sized
deciduous tree found in hotter regions of India. The seeds are first
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rubbed on a stone to make a thick paste which is poured into the
dirty water. The result is clear, pure drinking water.
Indian Gooseberry (Phyllan-thus emblica) is well known for its
medicinal properties (EKL Sep.’06). In Kerala, there is a traditional
practice of placing planks of Gooseberry wood at the bottom of wells.
Along with layering sand at the bottom, the Gooseberry planks are
considered to purify the well-water.
The above list is not exhaustive.
There are many more plants used for
water purification in the traditional
societies in Africa and elsewhere. Most of
it is documented also. There is no dearth
for knowledge and its dissemination,
especially in this age of internet. However, vast as the body of
knowledge be, it is worthless unless applied to life. In spite of its
wealth of knowledge, humanity continues to destroy nature, pollutes
and vandalizes the environment. The time has come when all energy
should be focused on restoring nature. There are cost-effective and
simple alternatives to our extravagant and destructive life-style which
would ensure sustenance of life on earth.
Aldous Huxley wrote that every biography can be summed up
in five words. Video meliora proboque; deteriora sequor. Like all other
human beings, I know what I ought to do, but continue to do what
I know I oughtn’t to do. That would be humanity’s epitaph. Only,
there wouldn’t be any one left to write it on the tomb.
[Dr Parvati Menon]
mparvati@gmail.com
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Water Purifiers
The Technologies

Water purifiers are used to remove contaminants from drinking
water. The water is cleansed using physical processes such as filtration
and sedimentation. Some water purifiers are inexpensive, standalone
units, while others service entire homes and require professional
installation. There are different types of water purifiers - here we
explore the basic formats: (a) Faucet and jug water purifiers (b) UV
type of purifiers (c) Reverse osmosis type
Faucet Water Purifiers
Faucet water purifiers are the simplest to use and install. The aerator
on the sink faucet is unscrewed and the water filter is screwed in. Any
water that passes through the faucet will be purified as the filter traps
particles and contaminants. These filters are the most common type
of water purifiers found in consumer homes due to their low cost and
easy maintenance. They also provide a limitless supply of pure water
from the faucet with the filter attached. The filters must be cleaned or
changed on a regular basis or water pressure may be reduced.
Carafe or jug water purifiers contain carbon filters which serve as
a physical barrier to trap impurities. The filter is inserted in the top
of the container and the raw water is allowed to pass through. The
filtered water then collects at the bottom of the jug where a spigot is
located. These water filters are easy to use, portable and cost effective.
They are often filled and placed in the refrigerator, providing a source
of clean water to the home. One disadvantage of carafe water purifiers
is the limited volume of water that can be purified at one time. This
usually amounts to only a few litres. The carbon filter also requires
frequent changing to remain effective.
UV Water Purifiers
UV water purifier disinfects or cleans water without the use of
heat or any chemical additives. Ultraviolet water purification is an
EPA approved technology and can help protect your family against
waterborne diseases. There are a number of factors that combine
to make ultraviolet radiation an excellent means to purify water.
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Ultraviolet radiation kills microbes by delivering concentrated
amounts of ultra violet rays to reproductive mechanism of the
microbe. As water passes through an ultra violet chamber, the water
is disinfected instantly.
Reverse Osmosis Water Purifiers
The reverse osmosis water filter is one of the most popular types
of water filters today. Nevertheless, for a typical home owner, it is
very important that he understands how reverse osmosis water filters
really work. What types of contaminants can it remove from your
water? How much do RO water filters cost? Will it be as complicated
as it sounds?
By nature, a reverse osmosis water filter will be able to purify water
in two steps. The first one is referred to as the pre-filtering stage, while
the second process is called the post-filtering process. During the prefiltering stage, it makes use of a special filter. Reverse osmosis water
filters should also go along with semi-permeable osmosis membrane,
or the post-filter. The main purpose of this component is to filter out
those that have not been captured in the first stage. The membrane
has very fine holes such that very tiny particles will surely not pass
through it. Moreover, it can prevent bacteria from going through and
instead sticking to the porous surface of the purifiers of the filter
system. This component doesn't require too much maintenance as
it has the ability to clean itself. This can be attributed to the water's
cross flow while it's still being purified.
A water filter with reverse osmosis is ideal to make sure that
one can remove as much contaminants as possible in your water. It
is also recommended when the water contains lead and other types
of chemicals. It will be known when conducting water testing. An
average RO water filter will be able to get rid of cadmium, chlorine,
pesticides, salt, lead, copper, cysts, nitrates, and sulfates. The best
ones may be able to trap viruses as well as bacteria.
[G Abhimanyu Ganesh, QRS, Trivandrum]
I make progress by having people around me who
are smarter than I am and listening to them. And
I assume that everyone is smarter about something
than I am.
– Henry J. Kaiser
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Water Saving
Some Tips

Changing water-use habits is easy, helps us to save money on
water and electricity bills, and offers a way for the family to work
together on water conservation, thereby benefitting the society as well.
Here are some tips that can be practised without sacrificing much of
the comforts we already enjoy:
Water Saving Habits - Indoor
 70 % of the water-use by households happens in the bathroom; 20
% in the kitchen and laundry and 5 % for cooking and drinking.
A significant amount of water can be saved by changing indoor
water use habits.
 Many people believe that showers are less wasteful than tub baths;
however, that assumption doesn't take into account that most of
us spend ten minutes or more in the shower. Since most nonconserving shower heads pour out between 6 and 10 gallons of
water a minute, it can add up to a large volume. A partially filled
tub uses less water than a long shower, while a short shower uses
less than a full tub. Time yourself next time you take a shower.
Chances are you really didn't need to stand under the spray for
as long as you did. Most of us can easily cut down the amount of
time we spend showering with exactly the same satisfying results.
 Avoid flushing toilet unnecessarily. Dispose off tissues, insects,
waste paper and other trash in the wastebasket rather than the
toilet. Think about how ridiculous it is to pour 7 gallons of water
on a tiny bug or scrap of paper. Let's assume the average family
flushes the toilet unnecessarily twice each day. In a month's time,
that's a waste of 420 gallons of water.
 Don't let the water run while while brushing your teeth, shaving
or washing your face. You'll save between three and five gallons
each minute your tap is turned off.
 When you wash dishes by hand, avoid letting the water run
continuously.
Note:

1 cubic foot
1 US gallon

= 7.48 US gallons = 28.32 litres
= 3.79 litres
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 Store water in the refrigerator rather than letting the tap run every

time you want a glass of water.

 Run full loads in your washing machine whenever possible. Most

non-conserving machines use about 55 gallons of water per load.
Water Saving Habits - Outdoor
 If you maintain a large lawn, some 50 % of your water bill may
be for watering your lawn! Much water (in some cases up to 42
%) can be lost to evaporation if you water the lawn between 9
a.m. and 5 p.m. Since less water is lost to evaporation when you
water in the early morning or evening hours, you can save water
considerably.To decrease your water bill, remember that most
lawns do not need frequent watering
 Avoid over-fertilizing your lawn. Apply fertilizers which contain
slow-release, water insoluble forms of nitrogen.
 Put the right plant in the right spot. Some plants thrive in full sun
with minimal care. Others perform better and use less water when
planted in the shade.
 Use mulch - dry leaves, wood chips etc. - to retain moisture in
the soil. Mulching also controls weeds that compete with garden
plants for water.
 When landscaping, plant native or drought tolerant grasses,
ground covers, shrubs etc.
Once established, they do not need to be watered frequently, and
they usually can survive a dry period without any watering.
 Also adapt Xeriscape - water conservation through creative
landscaping which will need Iess water than traditional land
scapes.
 Don't hose down your driveway or side waIk spending precious
water.Use a broom to clean leaves and other debris from these
areas.
 Try not to leave the hose running while washing your car. Place
the running hose on nearby trees or shrubs so that water isn't
wasted. Or wash your car on the lawn using biodegradable soaps
 Next time you buy a hose, consider buying one that has an
inexpensive on/off spray nose
 Installing water-saving devices in your home is an inexpensive and
cost-effective way to save water.
[Source: CCDU,
Water Resources Department,
Kerala]
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The Aquarian
‘I am tired’, thought he, as he
poured
‘Where has it all gone, the sweet
waters
That glinted silver in the morning
sun
That glistened in the pale moon
light
That I carried from afar and gave
So that men and beasts and plants
And the dry crumbling earth may
thrive
So that life may spark in them
So that Thy creations shall not
grieve!’
Wiping sweat off his brow
He paused as he heard a voice.
He raised his head, looked up
As he saw a vision.
Clouds parted before him –
Above, in the sky,
The clouds drew a painting.
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Men, the Aquarian saw
Had filled the waters with filth.
Poisons spread, laying waste the fish
Wetlands were filled with soil
Seas turned red in oil
Trees were felled
Rivers were dammed
Ponds were killed
Birds were dead
Beasts, bloated, floated dead
In the sweet and clear water
That now turned an angry black.
Clouds closed up the sky –
Then a wind blew, howling
And it rained black, red blood.
Beside him knelt the last child of
the earth
Huddling, hugging the last green
plant.
[Balachandran V]

Water Meter

Going Electronic
Utilities, be it electric or water, are under pressure these days to
remain financially viable, satisfying the demands of customers, at the
same time accounting for the mounting overall cost of operations.
This conflicting situation prompts them to look at various options
to do this, the most obvious one being accurate measurement of the
item delivered - electricity or water. It was the electric utilities who
first adopted electronic techniques for metering and benefitted from
it. Now it is the turn of water utilities to go electronic way to reap
benefits.
A water meter measures the volume of water flowing through
the meter. Most of the domestic or industrial water meters available
today use any one of the two methods, displacement and velocity,
for water flow measurement. In displacement method, a moving
measuring element is used which is physically displaced by the water
flow in relation to the volume of water. Velocity water meter works
by measuring the speed of water flow which is translated to amount of
water. Jet meters, turbine meters and propeller meters belong to this
category. These meters are normally classified as mechanical meters,
in use from the beginning. They face problems due to water impurities
and lose accuracy in the long run, demanding frequent replacement.
There are electromechanical meters - hybrid mechanical/electronic
design integrated with electronic data reading mechanism, which also
wear out with time and are prone to mechanical failure.
A true electronic water meter has no moving parts and measures
the flow of water by means of non-mechanical operations. They are
intrinsically more accurate than mechanical meters, over a longer
useful life. These electronic meters are also using velocity-measuring
technique. There are three types of electronic meters available in the
market based on the principle of measuring the velocity of water flow.
The first type uses electromagnetic induction technique for velocity
measurement, the second type uses fluidic oscillation and the third
uses ultrasonic transducers.
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An electromagnetic water meter operates based on Faraday’s
principle of magnetic induction. The water flowing through a sensor`s
magnetic field induces an electrical voltage proportional to the rate of
flow of the fluid. The meter measures the voltage between the stainless
steel electrodes in the sensor tube
and calculates the flow rate. Total
volume is derived from the known
cross section of the flow tube.
Fluidic oscillation type meters
provide the first real replacement
of mechanical meters for domestic
application. It employs a fluidic
oscillator wherein the frequency is
proportional to flow through the
oscillator. The oscillating flow is
divided into two discrete paths,
facilitating the counting of the
frequency and the transduction of the
Picture Courtesy: SmartFlow
frequency into a flow measurement
indication. But the metallic electrodes in contact with water can
corrode, causing leak paths to the electronic part, resulting in failure
of the unit.
An ultrasonic water meter consists of a sensor and an electronic
console. The sensor has two ultrasonic transducers built into its body.
Each transducer functions as both ultrasonic transmitter and receiver.
The electronic console operates the two transducers by alternately
transmitting and receiving a burst of sound energy and measuring
the transit time that it takes for
sound to travel between the two
transducers. The difference in the
transit time measured is directly
and exactly related to the velocity
of the water in the pipe. The
flow rate is calculated from the
measured velocity and the pipe
inner diameter.
Ultrasonic water meters are
Picture Courtesy: Shenitech
more popular in the modern water
metering industry. This latest
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innovation employs cutting-edge technologies on ultrasonic flow
measurement and digital signal processing. Both commercial and
residential installations provide the advantages of wear-free water
measurement with precision, operating security and long service life.
Ultrasonic meters utilising "Doppler" principle are also available; but
not much popular due to measurement inaccuracy caused by water
impurities.
The role of Electronics and Digital Signal Processing (DSP) in the
development of water meters working on the above three principles
is really remarkable. Accurate measurements using electrodes
and sensors are highly improved by the application of digital
signal processing technique. Some meters use electronic automatic
correction mechanism,
which compares the
measurement data with
a data base stored in
its memory, effects the
necessary corrections
and supplies the exact
reading of the actual
volume of water used.
Electronic meters
with remote reading
facility are available
now.
Electronic
sensors are connected
to the meter's register
and then wired to a
remote
transmitter
on the outer surface
of the house using
RS485 output. The
meter reader can get
the readings from
the front gate of
the house, without
physically accessing
the meter. Wireless Picture Courtesy: ABB data transmission type
meters are also now
ready in the market.
The meter reader can use a handy water meter monitor that provides
an on-demand visual display of the transmitted meter reading along
with other useful information.
Electronic water meters require no external power; they work
with user-replaceable internal chargeable batteries. Unique battery
management circuit inside the unit provides a battery life of more
than 3 years. Installation of the unit is very easy; the sensor can be
concealed under ground. Both sensor and display unit can work even
in a flooded field.
Electronic meters are normally equipped with a comprehensive
display unit capable of providing a range of flow data like flow
velocity, flow total, working time, overflow, reverse flow etc. The
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Waste Water Billing
In many developed countries it is not the potable or drinking
water that alone is billed, but waste water also is metered and
billed. In some countries, the tariff is higher for waste water, say in
U.S.A., Canada, Switzerland etc. Here are some sample figures:

display settings can be programmed as per customer requirements
and even different tariff features can be incorporated. Data back up
in memory for a long duration is possible. Some meters are available
with a PC software program that provides local communication to
the meter. It enables downloading and analysis of the stored data and
also displaying or storing the same in a useful format. Now we have
water meters that accept water usage card which is pre-programmed
or charged based on consumer requirement.
Water is a valuable natural resource, indispensable to sustainable
development. To support more effective manage-ment of this
precious resource, water utilities need increasingly accurate measuring
equipment for managing delivery and supporting conservation.
Water meter technology has been attentive to this necessity.
Improvements in accuracy of measurement and reliability of meters
are continuously being made to support the utilities in this direction,
thanks to electronics.
[T S Ajayghosh, CDAC, Trivandrum]
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Books Scan
Blue Gold
The Battle Against Corporate
Theft of World's Water
Book by: Maude Barlow and Tony Clarke  
Published by: LeftWord Books
The fundamental question posed to the global
community today is: Should water, a compound
essential to life itself, be turned into a profit-making
business?
Already, transnational corpo-rations own or operate water systems
across the globe that rake in about $200 billion a year. However, they
serve only 7 percent of the world’s population, predominantly the
richer lot, leaving a potentially vast market of less fortunate section
of the populace unserviced.
Some contend that unless water is treated as an increasingly
precious commodity and priced to reflect its value, particularly for
heavy users such as large farmers and factories, much of it will be
wasted. But will allowing private enterprise to manage or own many
of the world’s water systems help overcome this problem or will it
expose the poor to impossibly high water bills?
In this book, Maude Barlow, a Canadian political activist, and
policy critic, explores the ongoing struggle between seeing water as a
marketable commodity whose use and distribution is determined by
profit or viewing access to clean water as a fundamental human right
belonging to no one and not to be sold to the highest bidder.
The commodification of water is ethically, environmentally, and
socially wrong, says author. It would ensure that decisions regarding
the allocation of water are based on commercial, not environmental
or social-justice considerations. Privatization of water means that
the management of water resources is based on the principles of
scarcity and profit maximization rather than long-term sustainability.
Corporations are, just self-evidently, dependent on increased
consumption to make money.
Water belongs to the earth, to all species, to future generations. It's
a public trust and a human right, and it must not be commodified for
anyone’s personal profit. A "new water ethic" is overdue. The book
outlines ten principles for a water-secure future and ten fundamental
steps as to how we get there. [Source: State Central
Library, Trivandrum]
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Water
The Epic Struggle for Wealth, Power,
and Civilization
Book by: Steven Solomon  
Published by: Harper Collins
Alvin Toffler, the famous futurologist once
predicted that what is abundant and cheap today
will become scarce and expensive and the scarce
of today will be abundant and cheap in the future.
Decades after his prediction, a simple example would illustrate how
true his words were: potable water, pure air and uncontaminated food
which once we took for granted have become scarce today. People
in 1960s or 1970s would have thought you crazy if you predicted
that we would have to pay 12 rupees for a bottle of drinking water
today. Similarly, the communication explosion since the 1990s - the
Internet, mobile phones etc., makes the recent past look like primitive
culture!
While the scarcity of fresh water is a life and death issue for
the common man, it is a matter of money and power for a few.
Steven Solomon in his book unfolds the sweeping history of human
civilizations and water. Much more than oil, the control of water
wealth has been pivotal to the rise and fall of great powers throughout
history. Today, freshwater scarcity is one of the 21st century's decisive,
looming challenges and is driving the new political, economic, and
environmental realities across the globe.
As modern society runs short of its most indispensable resource
and the planet's renewable water ecosystems grow depleted, a new
system of politics is being built around water and its control. In many
African and Asian countries, water related issues have developed
into civil wars. There have been and still have bitter political issues
among several states in India over the control and distribution of
water. Water scarcity is inseparably interrelated to the global crises
of energy, food, and climate change... Meticulously researched and
masterfully written, Steven Solomon's Water is a groundbreaking
account of man's most critical resource in shaping human destinies,
from ancient times to our dawning age of water scarcity.
[Balachandran V]
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Journal Scan
Journal of Hydroinformatics
Vol. 12 No. 1
This Journal is a combined initiative of the
International Association of Hydraulic Engineering
and Research [IAHR] and the International Water
Association [IWA]
Hydroinformatics is concerned with the
application of information, including communication technologies to problems of the
aquatic environment. Hydroinformatics has developed from the
practices of numerical modelling, and specifically from the development
of so-called ‘fourth generation’ modelling tools from 1985 onwards.
These have now become standard instruments of engineering
and management practice and are commonly associated with an
increasing integration with measuring techniques and instruments,
supervisory control and data acquisition [SCADA] systems and other
such facilities. At the same time, hydroinformatics is a sociotechnical
activity in that it is involved in both social arrangements necessary
for the success of its technical developments and in the fashioning
of these developments to suit the social environments in which they
will have to function.
The two major lines of development that at present
predominate in hydroinformatics are those of Internet-distribution
and processing of knowledge for sociotechnical development,
on the one side, and data mining for knowledge discovery, on
the other side. This dual development thus has ‘knowledge’ as its
common feature, reflecting the positioning of hydroinformatics as a
postmodern technology, understood as one in which ‘knowers’ are
largely supplanted by ‘consumers of knowledge’. It thus corresponds
to a situation where knowledge becomes a commodity, and then
not just one more kind of commodity like any number of others,
but one that enters into all other commodities and services. By
these means it becomes possible to provide valuable and highly
relevant knowledge to far more persons than ever before, while at
the same time providing the means for the reactions of nature to
human interventions to be better understood and accommodated.
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Seawater Farming
Salt-tolerant Plants

During 1949, eminent ecologist Hugo Boyko successfully
demonstrated that plants could be grown by pumping salt water
directly from the seas. A new approach was made to domesticate
wild, salt tolerant plants known as Halophytes that have served as
food over generations for the natives living near Gulf of California.
After detailed studies, it was found that Halophytes could be effectively
used as nutritious livestock feed. The high salinity of Halophytes
limits the amount an animal can eat. Hence Halophytes were made
part of a mixed diet along with the traditional fodder. The results
were quite encouraging. The animals fed with this kind of diet
gained usual weight. The quality of the meat was quite unchanged
though the amount of meat they produced per kilogram of feed was
ten percent less. Interestingly the animals enjoyed a special taste for
this kind of salted feed
It requires 35% more sea water for irrigation than using fresh
water. The plants require this extra water on account of their
selective absorption of water from the seawater. It renders the
remaining seawater too salty for any use.
[T R Thiagarajan]

Ice Floats on Water
What a Boon!

Virtually all substances except water have a solid phase that
contracts upon freezing, giving the solid a higher density and causing
it to sink below the liquid. The expansion of water on freezing is
essential for life. If ice were not less dense than water, it would sink on
freezing. The coldest water in a lake or ocean would congregate near
the bottom and freeze there. Ice would accumulate at the bottom year
after year during winter, without melting during summer.   Finally, all
the lakes and oceans would be entirely frozen. Fortunately, ice floats
on the surface and protects the water below and marine life from
further cooling. Liquid water thus remains available to sustain life on
earth. What a boon to humanity!
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The Last Word
A smart man makes a mistake, learns from it, and never makes that
mistake again. But a wise man finds a smart man and learns from
him how to avoid the mistake altogether.
– Roy H. Williams
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