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This is the era in which every conceivable gadget, system or 
service is being made smart, by infusing technologies, often utilising 
biomimicry (EKL Oct.`09) concepts, as well. The aim is to enrich 
them with features that will make our lives easy, relieving us of several 
age old chores, which could be handled by smart wares. What we get 
as a bonus in this smartising process is more leisure time to pursue 
deeds that are dear to us - reading, writing, dreaming, socialising...

Thus there are smart homes and appliances today, that can take 
intelligent decisions at appropriate times and act, which otherwise 
would have needed our direct intervention. For example, a smart 
refrigerator can monitor the stock of items in it and alert us or 
even re-order them from the shop of our choice, if programmed 
so. Smart Phones, the trend of the day, can guide us to a location, 
thanks to Google maps, GPS facility etc. In electricity sector, Smart 
Grid is poised to empower the utilities and consumers alike, through 
economic and efficient delivery of power.

EKL wishes that  each day of the year 2010 in your life 
be vibrant and  prosperous,  

bringing along many opportunities for celebration. 

So far we talked about technology enabled activities, but there are 
several areas in our daily life which are candidates for such smartising, 
without being high-tech. In fact, with EKL’s motto: Authenticity, 
Brevity and Clarity in Knowledge Dissemination, these principles 
can inspire us to act in a smarter way in everything we do - using 
minimum resources (call it Brevity), protecting nature`s ecosystems 
and sharing knowledge with others to enrich their lives too...

Fittingly, this issue of EKL has energy management as the focal 
theme, specially hand-crafted by Prof. V.K. Damodaran, International 

Consultant on Energy Management.
Finally, smart governance by those at the helm 

of affairs can lead the country to prosperity. But, 
for that to happen, the term smart should also 
have to encompass selflessness and principled 
actions, which are to be built into their dictionary. 

Let smart ways of doing things be our new year 
resolution.
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Boerhavia diffusa, known as Thazhuthama in Malayalam, 
Punarnava in Sanskrit and Hindi and hog weed in English is a 
perennial creeper found throughout in India and other countries. 
Many consider it as a weed in the garden. But it is known to have 
medicinal properties and long use by people of India and nearby 
countries. The medicinal value of this plant in the treatment of a large 
number of diseases is mentioned in books on the Ayurveda branch 
of medicine. Its leaves and stem are used as vegetables and juice of 
root is used in the treatment of asthma, urinary disorders, leucorrhea, 
rheumatism and encephalitis. The plant is also reported to posses 
many pharmacological, antiviral and antimicrobial properties. It is 
of prime importance in Naturopathy as an agent of wellness of the 
human body.

The medicinal value of thazhuthama is quite incredible. “The 
leaves of thazhuthama gives a new lease of life to kidney, liver and 
eyes,” according to experts in Aurveda. It functions as a rejuvenating 
agent for crucial organs like the liver, kidney and lungs. In traditional 
medicine, the roots are videly used for the treatment of dyspepsia, 

Weed of  Wellness
The Omnipresent Thazhuthama

General
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jaundice, enlargement of spleen, liver disorders and stomach pain. 
It is also used as an antistress agent. Pharmacological studies have 
shown that it possesses diuretic, anti-inflammatory, anticonvulsant 
and antibacterial properties.

The active content of this plant is an alkaloid known as 
punarnavine. In Ayurveda, different parts of this plant are reported 
to have various medicinal properties. The root is used to treat renal 
ailments as a diuretic. The plant is used to treat seminal weakness and 
blood pressure. It is also used in the treatment of anaemia, cough and 
cold, and as a laxative, and potent antidote for snake and rat bites, 
and in the treatment of nephrotic syndrome, hepatitis, gall bladder 
abnormalities, and urinary disorders.

The flowers and seeds are used as contraceptive.
The whole plant including roots is eaten as vegetable, cooked or 

otherwise. It is used as an ingredient in soups and curries, and is 
added to cereals, pancakes and many other food stuffs.

If used as animal feed, it enhances the lactation period. Owing 
to its high antiviral activity, it is grown along with crops of potato, 
tomato, cucumber and similar economically important crops as an 
antiviral agent. The aqueous crude extract from the dried roots is 
found to be strongly active against a number of viruses.

[CGS]

w Pain Insensitivity – If we could feel no pain we would all be 
dead very quickly 

w Light Peak – The new high-speed optical cable technology with 
high bandwidth  to connect electronic devices to each other 

w Osmotic Power – A renewable energy technology utilising 
osmosis to generate electricity  

w Skin –  Largest organ of human body, unique in many ways
w Dynamic Composable Computing (DCC) – To connect 

keyboards, mice, displays, and audio systems, etc. dynamically 
and wirelessly with the mobile device

w Synthetic Biology – Using science and engineering to synthesize 
novel biological functions and systems 

In Forthcoming Issues
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Snoring
Some people make fun of snoring persons without realizing that 

it is a serious physical condition deserving all-round sympathy. Snor-
ing occurs when airway is blocked or occluded, due to fall back of 
the tongue as the person goes to deep sleep. This reduced size of air 
passage leads to a secondary muffled sound from the throat. It is 
seldom realised that this malady can lead to a life-threatening disease 
called sleep apnea, a condition in which breathing stops for 10sec or 
more during sleep. Each episode of temporary cessation of breathing 
is called apnea. This condition prevails throughout the sleep, and 
could repeat itself almost 60 – 100 times an hour. The patient while 
getting up in morning feels completely exhausted due to his struggle 
for oxygen.
Common Symptoms
w Heavy snoring
w Morning headache
w Unrefreshed sleep
w Dry mouth
w High B.P.
w Overweight
w Lack of concentration
w Feeling of irritability
w Depression
w General confusion on 

waking up.
Effect on Patients
w Heart burn
w Cardiac arrest
w Loss of libido
w Nocturnal urination
w Gastro Oesophageal reflex
w Rapid weight gain.

Different types of sleep apnea:
l Central sleep apnea (CSA)
l Obstructive sleep apnea (OSA)

Snoring & Sleep Apnea 
Treating with new Dental Appliances

HealthScape
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l Mixed type
CSA: Brain fails to send signals to the respiratory muscles, to take up 
breath, resulting in lack of muscular effort for respiration.
OSA: In this type of sleep apnea brain sends signals to the respira-
tory muscles and these respiratory muscles makes an effort to breathe, 
but due to obstruction of the air way, oxygen supply becomes inad-
equate.
Mixed type: Here central and obstructive sleep apnea occurs simulta-
neously leading to absence of any respiratory activity for few seconds, 
which makes this a very serious condition for the patients.
Treatment
Treatment may be:
I. Surgical: Though this type of treatment gives promising results 
it has adverse effects like excessive pain, bleeding, change in voice, 
etc. An example of this type is the 
Nasal air way surgery.

Non surgicalII. : Both doctors 
and patients prefer this type of 
treatment because of its conve-
nience amd lesser pain to the pa-
tient. It consists of:

Treatment for Behavioral 
changes - Patient is advised to 
sleep on one side, reduction of 
weight is advised.
Use of Continuous Positive Air-
way Pressure (CPAP ) Machine

This machine is considered as 
a golden standard of treatment. The air pressure provided by the ma-
chine holds the airway from collapsing during sleep.

The air pressure for the patient is set by the doctor, after doing a 
polysomnography and titration test. At present automatic CPAP is 
available which could adjust its air pressure automatically.
Use of  Bi-level Positive Airway Pressure BiPAP Machine

This machine was designed for people who do not tolerate higher 
pressure of CPAP. This machine works similar to CPAP, which de-
livers a higher positive air pressure through a mask during sleep. It 
permits a lower pressure during expiration, thus making the patient 
feel more comfortable.

All these equipment besides being costly are difficult to use, par-
ticularly while travelling. However these problems were solved by the 
introduction of small intra oral dental appliances for OSA patients.
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Use of Dental appliances 
Dental sleep medicine is a new branch of sleep medicine. A few 

dental appliances are introduced for the treatment of OSA. These ap-
pliances can be worn in the mouth like an orthodontic appliance dur-
ing sleep; the doctors will fit this oral appliance for comfort by using a 
mold of the patient’s mouth to design a unique fit. A dental appliance 
holds the jaw and tongue forward and holds the palate up, thus pre-
venting closure of the airway. This small increase in airway size often 
is enough to control the apneas. Some other appliances approved by 
the FDI are: Thornton Adjustable Positioner, Snore aid, Klearway 
appliance, and Oral Positive Pressure (OPAP). Klearway appliance 
referred to above holds the lower jaw and tongue forward, and the 
palate away from closing the airway, providing enough space for the 
air to enter the lungs. With this appliance in the mouth the patients 
can easily yawn, drink and talk with ease. All of these appliances 
have a different function. An experienced dentist decides which type 
of appliance is best suitable for his patients. Dental appliances are an 
excellent treatment for mild to moderate obstructive sleep apnea.

Palate implants, Uvulopalato-pharyngoplasty, Tongue reduction, 
Genioglossus advancement, Hyoid suspension, Maxillomandibulur ad-
vancement procedure, Tracheo-stomy, etc. are other treatments.
Advantages of dental appliances in OSA 
w It comprises small and handy instruments not requiring electricity 

for its functioning.
w It is very useful while travelling. 
w It is cheap when compared to CPAP and BIPAPS. It has proved 

effective in the treatment of OSA, in different studies conducted 
in India and abroad.

  [Dr  Anil V Koruthu BDS]
www.websciences.org

w The skin is considered the largest organ in the human body,  made 
up of three major layers - epidermis, dermis, and hypodermis.

w The skin protects the inside organs while keeping infections out and 
prevents us from getting sick.

w The skin loses about 30,000 to 40,000 dead skin cells from the surface 
almost every minute, even though we do not see it happening.

w The skin contains a protein called keratin which is also found in 
hair and nails

w The skin is the thinnest on the eyelid.

Some Facts about Skin
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One of the interesting trends of 2009 was the 
arrival of e-readers into the mainstream, despite 
the recession. Led by Amazon's Kindle and the 
Nook from Barnes & Noble, e-readers are quickly 
creating a new market, despite the several limitations 
of existing e-reader technologies. Equipped with 
3G modems and wireless, e-Readers can directly 
download e-books from vendors, besides rudimentary browsing. The 
technology could benefit many, but certainly students, who need to 
carry only one text "book" if they have a reader. With both free and 

paid content, an e-reader allows its owners to literally 
carry a library around in this small, slate-like device.
Electrophoretic Display

Most current e-readers use e-Ink technology for 
display, from a firm of the same name. This, also called 
"Electrophoretic technology", uses negatively charged 
black and positively charged white particles suspended 
in a clear fluid. Transparent electrodes above and below 
these particles use an electric field to display either 
white or black particles. This technology has several 
advantages: it uses very little power; does not require 
backlighting; is bright enough to be read in sunlight; 

and the image stays in place even if there is no power (power is only 
required to change the state of the dot and not to retain the state). 
However, e-Ink also has a number of drawbacks: it is slow, taking up 
to two seconds to redraw a page; it cannot show video as video requires 
at least 15 frames to change in a second; it cannot display color; 
and since it doesn't use backlighting, it is not readable in darkness.

LCD displays such as those on a laptop or netbook would have 
been ideal, but these use up a lot of power compared to e-Ink. Apple 
and Asus are said to be working on LCD readers. While e-Ink is 
working on color electrophoretic displays, it is not likely to reach the 
market immediately. There are, however, several other technologies 

e-Books and e-Readers
Revolutionising Reading Landscape 

Technologies in Horizon
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which may come up in the interim.
Other technologies

Qualcomm is developing its 
own e-reader technology called 
mirasol. This technology uses 
ambient light and an micro-
electro-mechanical system of 

a pair of tiny mirrors to form a pixel that can show colors. These 
displays can show video and consume little power: it uses 1 
milliwatt in the static state and 30 milliwatts while showing video 
(as compared to 250-700 milliwatts used by a regular LCD screen).

Another technology is PerfectLight, developed by a start-
up named Pixtronix. This uses a backlight of red, blue and green 
micro-LEDs and a system of micro-shutters that function as a pixel. 
The common LCD also is functionally based on such "shutters", 
only that it uses polarization of liquid crystal elements to block 
and let through light. However, the common LCD absorbs up 
to 60% of light that passes through it, while PerfectLight allows 
60% of light to pass through, allowing for brighter screens.

A third technology is Liquavista, a spin-off from Philips, which 
has developed a technology based on the microfluidic effect called 
"electrowetting". Here, modification of the surface tension is used 
to obtain a simple optical switch by contracting a colored oil film 
electrically. Without a voltage, the colored oil forms a continuous film 
and the color is visible to the consumer. When a voltage is applied,  the 
oil is displaced and the pixel becomes transparent.  Since this switch 
can operate within 3 milliseconds, showing video becomes feasible.

Finally, Fujistu has an LCD-based e-reader technology called 
"cholesteric" LCD, which uses reflected light for display. The crystals 
in this technology are bistable: they can be in the reflective or 
non-reflective state without power. However, costing about USD 
1,000 these displays are more expensive and cannot show video.
Kindle 2.0: The features

As a case study, we take a look at the most popular reader, Kindle 
2. It is small at about 280 grams in weight and the size of a paperback 
(less than 3 inches in thickness). Kindle 2 has wireless facility, so a 
computer is not required for its use. Designed to be easy to hold, read 
and navigate in either hand, Kindle's page-turning buttons are located 
on both sides, allowing you to read and turn pages comfortably with 
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one hand from any position. In India, Kindle 2 can be purchased 
from Amazon's site for USD 259 (approximately Rs. 12,200).

Kindle's battery life is critically dependent on how frequently the 
wireless is used. Without wireless, a single charge is usually sufficient for 
two weeks, while with the wireless on it drops to 4 days. Charging can be 
done through the a/c power adapter or from a PC through a USB cable.

It is easy to download books and periodicals from Amazon 
for Kindle. Bestsellers cost about USD 11.99, while over 100,000 
books are priced under USD 5.99. In most countries--including 

India--wireless charges for Kindle are paid by 
Amazon. For all content purchased from the 
Kindle store, an online back-up is automatically 
made against the loss of content is some maner.

Kindle 2 has a crisp 6" long black-and-white screen 
that is reputed to be a completely different experience 
from a laptop or desktop. Unlike regular computers, 
Kindle doesn't become warm on use, allowing indefinitely 
long reading. The readability of Kindle's screen is 
comparable to print on paper. In particular, there is no 
glare. In fact, Amazon claims that most people are very 
surprised when they see Kindle 2 for the first time.

Kindle's screen has 16-step greyscale that 
allows photographs and pictures to be viewed. This is of course 
much lower than the regular 24- or 32-bit PC screens, but has 
been reported as reasonable quality. Pictures can be zoomed 
in, and text size can be increased--very convenient for senior 
citizens. All books in the library can now be in large print!

An experimental "read-to-me" feature now reads 
out English language text, newspapers and magazines. 
Two voices, a male and a female, are provided.  While 
reading, pages are automatically turned over. There are 
built-in speakers on Kindle and also headphone jacks.

Kindle automatically book-marks the last page read, 
but users can add any number of bookmarks. Using 
the QWERTY keyboard, users can leave annotations 
and notes on the text. These annotations can be 
exported. Blocks of text can be selected and exported.

Each Kindle has a unique and customizable 
email ID. This allows the owner or others to 
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send documents to the device for a small fee (USD 0.99 per MB 
in India). Free transfer to Kindle is possible through USB. Most 
popular document formats are supported. Kindle has difficulty with 
some complex formatting in DOCX and PDF formats. Because of 
copyright problems, Kindle uses a proprietary format for paid e-books.

Kindle comes with a built-in dictionary with over 250,000 
words and phrases. Looking up a word while reading is 
seamless and instant. It also has built-in support for Wikipedia. 
The search feature allows for word search in the current 
book, across all books in the library and over the Internet.

Over 50,000 audio books are available for Kindle, including 
books, newspapers and radio programmes, from Audible.com. On 
account of the size of audio books, these are first transferred to a PC 
and then from PC to Kindle through USB. The Kindle for iPhone 
sychronizes a book between the iPhone and the Kindle so that a user 
can continue reading on the iPhone where she left off on the Kindle.

A criticism of Amazon's approach is about the proprietary 
nature of its e-book format. Without officially supported 
software, e-books cannot be moved into any other devices. 
On the other hand, Google Books have come out with over 
a million free e-books in the open XML-based EPUB format. 
These cannot be opened on the Kindle without third-party tools.
Conclusions

e-Readers offer an extremely flexible way to carry books and to 
read them. These are power-efficient devices, and new technologies 
that can display color and video are fast emerging. Besides all the 
flexibility, e-Readers eliminates paper, and thereby, is environment-
friendly. e-Readers can be used wherever books are used--in the 
home, school or workplace, while commuting, or in bed. They offer 
an entirely new experience to the user.

[Satish Babu]
sb@inapp.com

Anyone who stops learning is old, whether 
this happens at twenty or eighty. Anyone who 
keeps on learning not only remains young, but 
becomes constantly more valuable regardless of 
physical capacity.  

                             – Harvey Ullman
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Energy Focus

We are about to experience changes in our life 
style, which could be drastic. Whether we like it 
or not, we have to succumb to the limitations of 
resources that we thought would never happen 
in such a short time – of land, water and energy, 
which would in the course of time, precipitate 
severe food shortages. Per capita availability of 
these has been shrinking, partly as a result of the 
increasing population and partly due to wasteful 
consumption patterns, compounded by the 

increasing pollution that air, water and land suffers.
Climate change is now a reality. Even if the world nations agree 

to put a stop today to the known causes of this disastrous situation, 
what we have contributed up to now is good enough to put several 
nations, especially those having weak economies, to severe resource 
stresses. The only way we can cope with the situation is by developing 
alternative strategies for a frugal living – that does not restrict the 
services that we need, while getting more done out of less and less, of 
natural as well as modified forms of resources, including energy.

Energy conservation makes sense in terms of economics as well as 
in terms of sustainability of our existence on this planet. The inability 
of governments to allocate adequate resources from the diminishing 
non renewable stocks could create conflicts - more so in developing 
economies. This is therefore a serious matter that can be left to others 
including those people who govern. People should get empowered to 
interfere and to make sure that they are undoubtedly on a sustainable 
route to survival.

This issue of EKL is dedicated to the exposition of what could be 
done in the present situation, citing successful policies, programs and 
projects related to conservation of the finite sources of energy and for  
understanding what could be expected on the possibility of putting 
to use renewable forms of energy in the service to each one of us – at 
home, at places of work as well as for creating employment. More 
than technology, which will continue to evolve, bold, pragmatic and 
innovative management practices are crucial to the success of any 
initiative to conserve energy.

Prof. V K Damodaran, Theme Editor
damodaranvk@gmail.com

Crux of  Conservation
Better Management
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Realizing the need for a dedicated institution for guiding energy 
management and energy conservation activities in the State, Government 
of Kerala established Energy Management Centre (EMC) in 1996 as an 
autonomous body under the Department of Power and thus became the 
first and only State in India to establish such a Centre. After the enactment 
of Energy Conservation Act 2001 by the Government of India, EMC is 
also the State Designated Agency (SDA) responsible for coordinating and 
implementing the provisions of the Act.

EMC has designed and successfully implemented many innovative 
programs (like the energy clinics for house-wives, energy conservation clubs 
for children) and projects (IT intervention in traditional industry sectors) 
which earned many accolades from reputed national/international agencies. 
When the Government of India constituted its Award for the Best SDA 
in 2008, EMC won that recognition for the Kerala State. The technical 
secretariat for the Kerala State Energy Conservation Award program is also 
at EMC. Also, it hosts the Small Hydro Promotion Cell of Government 
of Kerala. Taking note of EMC’s professional acumen, United Nations 
Industrial Development Organization (UNIDO) decided to establish the first 
Regional Centre on Small Hydro Power in EMC. EMC provides advisory 
support services on energy conservation to the Republic of Maldives and the 
Administration of Lakshadweep, in addition to its presence and participation 
in many national/international energy forums, EMC is also a member of 
the Coordinating Committee of International Network on Small Hydro 
Power. A Centre of Excellence in Women in Energy “WISER” (Women 
In Sustainable Energy Research) is also being established in EMC with the 
support from USAID.  

EMC has a research agenda to develop and demonstrate effective energy 
conservation activities in the traditional industry sectors like the brick & 
tile and rice mills, with the deployment of Information Technology based 
process monitoring tools. EMC was also instrumental in commissioning the 
first pre-paid energy metering system in India, at the KINFRA Industrial 
Park, Kakkanad, Ernakulam, developed jointly with the R&D division of 
CMS Computers Ltd. Funded by UNIDO, EMC also demonstrated energy 
and resource conservation as well as quality improvement in the traditional 
glass industry cluster in Firozabad, UP. 

Energy Management Centre
Kerala Sets the Trend
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EMC has also successfully developed an almanac-fed electro-nically 
controlled switching device for control of street lights and in 2009 successfully 
demonstrated it in Thalassery Municipality (Kannur district).  This is poised 
for replication in more local bodies.

A detailed sample study of the KSEB distribution system in 2001 by EMC 
revealed that the distribution loss is 34% and that was an eye opener for 
KSEB which then reduced its AT&C losses to 22%. Now KSEB is targeting 
to reduce the losses to 15% by improving the system efficiency in distribution 
system. 

EMC with the support of Bureau of Energy Efficiency has in addition, 
commissioned projects such as LED based energy efficient Street lighting 
system on the Vellayamblam – Vazhuthacaud road, Trivandrum; LED Village, 
energy efficiency study of distribution transformer stations; completely 
changing the lighting system to LED in 250 houses in Palakkad; development 
of Touch Screen Energy Information systems for conservation awareness to 
school children; Energy Conservation programme in Public Sector Units 
and Energy Audit in a number of Govt. buildings, identifying energy saving 
opportunities of 25-40%. 
Serve As Volunteer for Energy (SAVE)

The saying ‘Child is the father of the man’ has been proved right in the 
‘Serve As Volunteer for Energy (SAVE) programme for children organized 
jointly by the EMC and Malayala Manorama Daily under its Padtippura 
supplement. The  SAVE led to:  276 MU of electricity savings, equivalent to 
55 MW to Kerala & WAN-IFRA award to Malayala Manorama

From the energy conservation activities and experience of the children, 
it is seen that apart from the race to win prizes, they have been taking part 
in the national cause of energy conservation in right earnest.  Some of the 
activities undertaken by the children are worth emulating.  Activities like 
sharing one room in the house after sunset for activities like reading, rest etc. 
instead of each member of the family using separate rooms, using fresh food 
instead of refrigerated  food, reducing obesity by avoiding long sitting in front 
of TV, etc. have proved that life style changes in the family contributes much 
to energy conservation. It is seen that some children have saved energy up to 
75% in their homes. These competitions adjudged by an expert committee 
have proved beyond doubt that such energy conservation moves by children 
would pave way for efficient energy conservation and healthy lifestyle/
cultural changes also in Kerala. 

Energy Clinic, an awareness programme for women by women volunteers 
has been a very successful conservation effort which has embraced all sub-
sectors of energy utilization in the State (See page 22). Following the success 
of this programme USAID decided to promote this activity in whole of South 
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Asia and a 5 day workshop for 30 women from 10 countries in April 08 
was organized under the USAID South Asia Regional Initiative for Energy 
(SARI/Energy).  

Awards always give stimulus to strive for higher score. The State 
Government’s Energy Conservation Awards programme in several categories 
is being run by EMC every year. It is keenly contested and as a result the 
saving in energy every year in the State is on the increase steadily (55 MW 
in 2008).  

Conservation promotion through Art (magic, drama, ventriloquism etc) 
has been a vibrant and popular side of the conservation strategy adopted 
by EMC, apart from addressing women and children separately. EMC is 
associating with various organizations like, Public Libraries, Government 
Departments, BSNL, India Post, Indian Railways, KSEB and Local Self 
Governments for scaling up awareness programmes. 

Energy conservation Clubs and Energy Environment Conservation Clubs 
in schools promoted and nurtured by EMC in association with the Energy 
Conservation Society (ECS), about half a dozen publications in local language, 
Club contests are other ways in which a culture of energy conservation is 
steadily built within the state. Instead of a single day as Energy Conservation 
Day on December 14, Kerala has been observing Energy Conservation Month 
culminating on the national EC Day for over a decade now.  Several contests 
with attractive prizes are organized for students, general public, women etc.

For the promotion of Small Hydro Power Development, EMC has 
prepared several Detailed Project Reports, Detailed Investigation Reports 
and Feasibility reports. The Centre has also organized several International 
Seminars & Workshops in association with international agencies like 
UNIDO and HIC/IN-SHP. Government, through this Cell has allotted 11 
SHP projects in both CPP & IPP categories. 

International Reputation for EMC during the short span of activities has 
been coming from countries such as USA, Japan, China, Singapore, Austria, 
Germany, Denmark, France, Philippines, Thailand, Sri Lanka, Kenya, 
Nigeria, Maldives, Bangladesh and Nepal.

As part of implementation of Energy Conservation Act, an interactive 
web portal is designed (e-filing of Energy Data / www.keralaenergy.gov.in/
SDA energy portal) for Designated Energy consumers, Energy Auditors, Energy 
Managers, Energy Clinic volunteers, Energy Conservation club members 
etc. 

[K.M. Dharesan Unnithan 
Director, EMC]

Conserve Energy to Consume for Ever
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Space Vehicles
Energy Management Aspects

The only source of energy that drives all processes on the earth is 
the sun, which accounts for 99.9 % of the mass of the Solar System. 
It is now passing through its middle age and will live for another 5 bil-
lion years.  Man has enough ingenuity to find an alternative dwelling 
place long before the eventual death of our sole energy provider. 

Spage Age started when the first man-made object, named Sputnik 
-1 started revolving around the earth in 1957. The productive life of 
the early satellites was severely restricted because of limited electrical 
energy available onboard. Non-rechargeable chemical batteries were 
used then as the means of storage of energy.  A method of photo-voltaic 
conversion of the freely available sunlight to electricity was soon de-
veloped.  Though the principle of this method of conversion was 
already known, their practical use became clearly evident during the 
early years of space exploration.  

In the beginning, Photo-voltaic Converters, popularly known as So-
lar Cells, were made of the ubiquitous Silicon, the heart of the semi-
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conductor devices working silently behind all electronic equipment. 
Above the atmosphere, where the satellites revolve around the earth, 
every square metre of surface area receives about 1400 watts of power 
from the sun. The electromagnetic radiation emitted by the sun is 
distributed over a wide spectrum of wavelengths (or, equivalently, 
frequencies) ranging from the extremely energetic, short-wavelength 
gamma rays through X-rays, Ultraviolet, Visible light, Infrared, Mi-
crowaves, and finally to the long radio waves. Only a narrow region 
of this broad spectrum can be converted by a solar cell to electricity.   

The conversion efficiency of sunlight to electricity, or the ratio of 
electrical energy output to the solar energy received by it, was rath-
er modest in the beginning. In the 1970s, Silicon Solar Cells could 
achieve, at best, about 10 % conversion efficiency. Taking into ac-
count the other inevitable losses involved, only about 100 watts of 
electrical power could be provided by an array of 1 square metre, built 
up of several thousands of cells. Today, the situation is dramatically 
different. The Gallium Arsenide Solar Cells, now in common use 
in satellites, have a conversion efficiency of 28 %. Research reports 
indicate that it can go even to 40 %.  

Once upon a time, solar cells were stuck on the surface of a satel-
lite. Later, solar panels, which were folded during the launch phase 
and unfolded when the satellite entered an orbit, came in use.  Usu-
ally these solar panels are also continuously rotated to keep them fac-
ing the sun. Over the decades, electrical power requirement in space 
has steadily increased from watts to kilowatts.  Manned missions de-
mand a large amount of electrical energy for running the life-support 
systems in addition to what is required for other equipment. The 
International Space Station (ISS), orbiting at 350 km above the earth, 
and hosting 6 astronauts at a time, has solar panels extending over 
4000 square meters (about an acre!).

The direct current (DC) power directly available from solar panels 
needs to be conditioned suitably so that various types of equipment, 
requiring both alternating current (AC) and DC, can be operated.  
Every stage of power conditioning results in some loss of power or de-
crease in overall efficiency.  The all-too-familiar SMP (Switched Mode 
Power) supplies, working on the principle of Pulse Width Modulation 
(PWM) were originally developed for use in satellites to minimize loss. 
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Every milliwatt that is lost counts because it results in an increase in 
the total mass of the spacecraft, which in turn either restricts its utility 
or increases the cost of launch.  In the business of space, mass is ev-
erything; the cost of launching a satellite is usually expressed in terms 
of the money to be spent per kilogram. Hence, there is the paramount 
need for maximizing efficiency in every conceivable way. 

In general, a low earth orbit satellite spends a part of its orbiting 
in the earth’s shadow (eclipse). During this period, electrical needs are 
met by drawing energy from re-chargeable chemical batteries. When 
the satellite comes into sunlight again, solar panels charge the bat-
teries and also power other equipment (For geostationary commu-
nication satellites, at a height of 36,000 km above the earth, eclipse 
does not occur in every orbit. Instead, they come only in two spells 
lasting about 45 days each centered in March and September). Dur-
ing the lifetime of a satellite, these batteries will have to withstand 
tens of thousands of charge/discharge cycles without deterioration 
in performance. Earlier, Nickel-Cadmium (Ni Cd) batteries were the 
favored ones. The Figure of Merit of a re-chargeable battery, which 
has a direct bearing on weight, is the watt-hour per kg characteristic.  
Ni Cd batteries having efficiency of about 30 watt-hour per kg were, 
first replaced with more efficient ones such as Nickel-Hydrogen (60 
watt-hour per kg) and now with Lithium-Ion (125 watt-hour per kg), 
achieving a 4-fold improvement in terms of weight reduction. Charge 
efficiency is yet another characteristic associated with re-chargeable 
batteries. It represents the extra charge that has to be put into a bat-
tery in order to replenish a given quantity of charge removed from 
it. In this respect also, the modern Li-Ion battery scores highest with 
an improvement of about 35% over the traditional Ni Cd battery. 
It will be interesting to note that Li-Ion batteries are used in all mo-
bile handsets, and this is the reason for their small size and weight. 
Hydrogen-Oxygen Fuel Cells are also used extensively as the primary 
energy source in certain manned vehicles, e.g., Space Shuttle, for gen-
erating large amounts of electrical energy, which yields in such envi-
ronments an eminently useful byproduct, namely, water.

The electrical power system in a spacecraft is a highly optimized 
end-to-end system encompassing generation, transmission, distri-bu-
tion and conditioning for use by a variety of instruments onboard. 
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Scientists with the Biomass Clean Energy Laboratory of the 
University of Science and Technology of China have made a 
breakthrough in reducing the cost of converting crop stalks, chaff 
and sawdust into bio-oil, an alternative source of energy. Bio-oil 
produced with this technology is 56.8% cheaper than diesel oil and 
39.1% cheaper than heavy oil, it is claimed. However, the bio-oil only 
produces two fifths of the heat from the same amount of diesel oil and 
only half that of heavy oil. The new technology can produce more 
than 6 kg of bio-oil from 10 kg of sawdust and 5 kg from stalks.

Producing one ton of bio-oil in the Chinese lab costs only about 
US$ 100.  The lab also invented a machine that can process 120 kg 
of biomass per hour. Scientists in a number of countries have been 
researching on how to convert biomass into a liquid energy source. 
The process is known as ‘pyrolysis liquefaction’ technology, which 
decomposes biomass using heat, which then turns it into liquid. The 
high cost of conversion has so far prevented scientists from making 
an economically feasible energy product. Netherlands and Germany 
are actively doing research in this field. Bio-oil can be used directly for 
heating in boilers and as fuel for motor vehicles after further refining. 
Ethanol can also be extracted from bio-oil.

[Source: http://en.chinabroadcast.cn]

Bio-oil: A Chinese Breakthrough 
Cheaper than Diesel  

If we can run our domestic power supplies also on a similar scrupu-
lously efficiency-centered principle as in a spacecraft, there will be far 
less power shortages than now! 

[P Radhakrishnan]
(The author, a former Dy. Director of  ISRO, was selected as an astro-

naut to fly in the U.S. Space Shuttle scheduled for launch in Sep. 1986. 
But, the programme was cancelled consequent to 'Challenger Disaster' in 
Jan. 1986)
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Energy and Power
Not the Same!

In daily life, we see these words being repeated several times, in 
different contexts and meaning. You talk about an energetic Leader 
and a powerful Minister. Power of a motor is of concern to you, when 
you buy one. Energy shortage is much talked about.

If Energy and Power are not the same, then what does each one of 
these mean? Energy is the ability to do work. And Power is the rate at 
which energy is expended. Let us take the case of a 25 kg bag of rice 
to be brought from the grocer to our home, say one km away. You 
can entrust this work to a head load worker, or a horse cart or even 
a three wheeler. You are certain that each one of these options will 
take different duration. A horse cart can bring it faster than a head 
load worker. A 3-wheeler can bring it faster than a horse cart. Why? 
The ability of each of them to do the same job is different. The more 
powerful will take it home faster.           

A 5 HP motor can pull the same weight faster than a single horse. 
If you are not powerful enough you cannot stand the weight even for 
a moment!! In Electricity, more work you do with it, your “energy 
bill’ will be higher. Energy billing is based on a measured quantity of 
energy [Watt Second], which is power multiplied by the time and the 
practical unit is kWh (kilo Watt hour). This is also called a “unit”. In 
Britain, it was a “Board of Trade Unit”. As an example, a 100 W bulb 
burning for 10 hrs consumes one unit (one kWh) of electrical energy. 
Incidentally, if you use a 20 W CFL which will give the same light, 
with one Unit you can use it for 50 hrs! In another case, a 1000 W 
heater if ON for one hour would  consume  one unit.

The power or the rate at which any entity can do work is mea-
sured in Watt. For larger power, we use the unit kW (1000 W). One 
Horse Power is equivalent to 746 W or  4/3 HP is 1 kW. The product 
of Voltage at which a work is done and the Ampere of current it ends 
up in, is the number of Watts of power (of course modified by circuit 
conditions by a factor called “power factor” - always less than 1 or 1 
at the most, in an AC circuit similar to what we have at home, office 
and work places.)             

[VKD]
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Women and Energy  
A Realization leads to a New Approach

Energy and women are linked in many diverse ways, particularly 
on account of the nature of the energy resource base (predominantly 
biomass), the position of women in families and communities, the 
characteristics of the household as well as community economy, the 
features of energy policy etc. Energy can be a vital entry point for 
improving the position of women in households and in the society. 
Look at these realities:

Of the 1.2 billion people living in poverty worldwide, 70 percent 	
are women.
It is not unusual for women and children to spend up to nearly 	
10 hours a day for survival activities such as cooking, collecting 
fuel wood and hauling water, leaving limited time available for 
income-generating activities or leisure.
Poor women in developing countries are heavily disadvan-taged 	
and over burdened, with their work being undervalued and at 
times unaccounted for.  Consequently, women are losing valuable 
opportunities for other productive activities. 
Prevailing patterns of energy production and use in rural areas of 	
developing countries, India included, result in drudgery and give 
rise to distinct occupational hazards for women. Serious health 
problems are associated with indoor air pollution due to the use 
of fuel wood for cooking and heating, and with fuel and water 
collection, where women in rural areas often have to walk long 
hours daily around unsafe territories. This is a major cause of 
limited access to educational opportunities for girls. 

The Energy Management Centre, Kerala at the point of its 
formation as the pioneer State organization of its kind in 1996, 
realized the standpoint of sustainable human development, the 
manner in which energy is presently utilized, and its potential for 
making a difference in improving the quality of life of the people, 
and therefore, focused its attention on re-orientation of ideas about 
energy among the public, and evolved ways of increasing access to 
energy services for the poor.
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 The fact that women are the educators of young people in the 
collection, management and use of fuels serves to perpetuate fuel use 
patterns. When convinced of the utility and practicality of an energy 
technology, women have been effective in persuading households and 
communities to invest the resources necessary to make the scheme 
work. As energy services are so related to women’s issues, involving 
women in decision-making will have a significant positive effect.

EMC understood this mechanism of ‘Women as Educators 
on Energy’ and launched the programme called the Energy Clinic 
in 1997. The Programme was intended to identify women with 
learning ability and communication skills  from different regions 
of the State and trained them on domestic Energy Efficiency and 
Energy Conservation through short demonstration sessions.  The 
programme could trigger a silent revolution through the innovative 
interactive demonstration classes conducted by these women in the 
thought process of the various households.  The rural households 
in Kerala could see for the first time the cost saving thermal cooker 
viz Thaapabharani (designed by EMC), improved Kerosene Stoves, 
energy saving CFLs, etc. and feel during these sessions how they work 
to help save their home budgets . 

Invariably, these are conduc-ted in the afternoon hours between 2 
pm and 4 pm, the only time housewives can listen to something serious. 
Women conduct, women attend; and interactions are uninhibited; 
Participants talk and do more than the change agent; the trainers are 
updated occasionally and after every session in the assigned region, 
a report on the activity is sent to claim their honorarium for the 
effort.

The ‘Energy Clinic’ is being adapted to other SAARC countries 
through women in energy network under the South Asia Regional 
Initiative in Energy (SARI/E) of USAID. The reception accorded to 
these demos may help evolve another silent revolution in our move 
towards carbon neutral and sustainable lifestyle across the globe.

[EMC]

Of work comes knowledge,
of knowledge comes fruitful work;

of the union of knowledge and work
comes the development of intelligence. 

                             – Vinoba Bhave
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Global warming and fast-depleting fossil fuel reserves are 
increasingly important drivers of the need to ensure energy security 
through such sustainable energy generation options as wind power. 
Globally, the wind power has risen sharply over the last 3–4 years. 
World over, the transition from conventional, fossil fuel-based 
power generation to renewable power generation is taking place and 
wind power technology is leading this transi-tion. A report (Dec. 
'08) published by the Energy Watch Group predicts non-renewable 
power generation would peak by as early as 2018 and could be 
completely phased out by 2037!  Wind power, alongside solar and 
other renewables will have conquered a 50% global market share of 
new power plants installed, by 2019 and close to a 100% market 
share by 2022!  

One reason for wind power’s success is the fact that non-renewable 
technologies have their own problems: resource quality and resource 

availability for oil, natural gas, coal and uranium is declining 
gradually. Natural gas can be used in the transport sector, 

thereby driving natural gas prices upwards to levels paid for 
gasoline. Nuclear power has its own risks with its market 

share continuously shrinking, and big capacity 
additions are not to be expected before 2020 

–if ever– due to cost overruns, planning procedures, 
eroding knowledge and a shortage of components such as 
large vessels. A scarcity of uranium is looming, reflected in 
a price surge since 2000, and radioactive waste issues are 
unresolved as ever. The increase of oil and gas prices and the 
fierce competition for wind turbines today is a key driver for 
many countries to have revised and optimized their incentive 
structure for renewable energies.

With 28,190 MW installed during the year, 2008 has 
been the best year yet globally for the wind industry, despite 

Wind Power  
Maturing as a Mainstream Source
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the onset of the global economic crisis towards the end of the year. 
That means, worldwide, wind is now an industry of Rs.1700 billion. 
While writing this, the cumulative global installed capacity has 
crossed 130,000 MW and raring to reach 150,000 MW by the end 
of 2009. The growth rates experienced in the recent past exceed the 
most optimistic expectations. Globally, wind energy has become a 
mainstream energy source and it now contributes to the energy mix in 
more than 70 countries across the globe. During the last 10-year period 
from 1999 to 2008, the cumulative net addition of installed capacity 
of nuclear power has been 30,000 MW as compared to 114,000 MW 
of wind power. This growth was the result of progressive policies and 
the support by the governments in various countries. 

India is certainly a part of this global transition towards renewable 
energy and is among the top five countries in the world in the wind 
power sector. India stands third in the annual wind power market, 
itself being the third largest wind power market in the world. In 
terms of cumulative installations India ranked fifth at the end of 
2008. The present cumulative installations stands at 10,800 MW, 
of the government estimated potential of approximately 50,000 
MW. However, the Indian wind industry believes that wind power 
installable potential in the country is more than 100,000 MW. In the 
present energy mix renewable power contributes approx 10% to the 
country’s power installation. Wind power in particular contributes 
about 7% by end November 2009. However, the contribution of 
renewable energy in total energy generation still remains below 5%.  

During the initial phase, the Govt. of India and state governments 
developed suitable policies and guidelines for providing technical help, 
financial support, and various other incentives for the development 
of wind power in the country. Such measures include R&D for 
designing low-cost indigenous technologies to harness wind energy, 
dissemination of the developed technologies through demonstration 
projects, subsidy support from central and state government for 
commercializa-tion of wind farms, and financial incentives to potential 
entrepreneurs. Fiscal incentives such as 80% accelerated depreciation 
during the first year of installation, and tax free income under section 
80 I A for 10 year is offered. States provide connectivity and the 
preferential tariff for the wind energy generated in the state besides 
the policy and implementation support.
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The growth in capacity addition in WTG installation in India 
during the period from 1995 to 2003 has been achieved mainly due 
to the market development initiatives taken up by the Ministry of 
New and Renewable Energy (MNRE) during the initial phases of 
implementation. The favorable policy framework coupled with low 
manpower cost, raw material availability, and vast  market potential 
resulted in significant growth of wind turbine manufacturing in the 
country. The presence of a number of WTG manufacturers, ranging 
from international wind turbine manufacturers and emergence of 
domestic wind turbine manufacturers helped to accelerate growth 
of the wind sector. About 35 manufacturers and turbine suppliers 
recorded their presence in Indian market in the late 1990s.    

Another driver for growth in harnessing wind energy is the huge gap 
between electricity demand and supply. Almost all states continue to 
face electricity shortage during different periods of the year, especially 
during the summer months preceding the onset of the monsoon. 
Therefore, the emphasis was on increasing generation capacity. Due 
to its shorter gestation period, wind energy emerged as the technology 
of choice among all the renewable technologies. Further, industrial 
houses, suffering from load shedding due to power shortage, and 
high cost of energy started setting up wind power projects as captive 
power plants. In Tamil Nadu, many textile and cotton industries 
have set up 2–3 MW capacity captive power plants so as to reduce 
the expenditure on electrical energy and reduce manufacturing costs. 
Investment in the wind sector was further fuelled by schemes like 
Technology Up-gradation Fund (TUF) initiated by textile ministry, 
under which the textile and cotton industry could set up renewable-
energy-based captive power plants and enjoy certain benefits.    

In the recent past, Electricity Act 2003 had played a crucial role in 
promotion of renewables especially wind power techno-logy. The state 
regulators are keen to bring in uniformity in the regulatory framework 
for renewables. Renewables are expected to contribute 15,000 MW, 
mainly wind power (10,500 MW during 2007–12). Of the 50,000 
MW estimated potential in the country, Karnataka has the highest 
wind potential (11,531 MW) and Orissa has the least (255 MW). 
Other potential states include Tamil Nadu, Kerala, Maharashtra, 
Andhra Pradesh, Gujarat, Rajasthan and Madhya Pradesh. 
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In the case of Kerala, the Agency for Non-conventional Energy 
and Rural Technology (ANERT), the state nodal agency for the 
development of non-conventional energy, has conducted wind power 
potential studies in the state with the help of the Centre for Wind 
Energy Technology, Chennai. Based on the survey, 17 sites in three 
districts have been identified as potential wind sites. Installable wind 
potential for Kerala has been estimated at 1171 MW. About 27 MW 
capacity had been installed by the end of March 2009, most of which 
had come up in 2007/08 and 2008/09. Huge untapped potential 
still exists in the state which can be developed so as to keep away the 
highly polluting coal based thermal power plants.   

Renewable energy sources, especially wind and solar, are globally 
much more equitably distributed in comparison to nuclear and 
fossil fuel energy sources. Hence, renewables can play a pivotal role 
in increasing a country’s energy security. In addition to the biggest 
externality of fossil-fuel-based generation, that of climate change, 
there exist a number of other environmental and social externalities 
related to the continued use of fossil fuels. These include water 
pollution, local air pollution, acid rain, loss of bio-diversity, and health 
impacts on humans and livestock. On the other hand, wind power 
generates GHG-free electricity at much cheaper price throughout its 
estimated life of more than 20 years. Globalization of wind turbine 
manufacturing has transformed the wind power industry from a local 
activity into an internationally connected business. It also offers more 
employment opportunities per MW installed, than conventional 
power does, with the added advantage of a short gestation period. 
Wind power and wind power components therefore will be one 
of the most traded international commodities, con-quering a high 
market share in the energy sector within a very short period. It will 
emerge as a backbone of the power business. Therefore, it is essential 
to develop such technologies much faster than before, if India is to 
have an energy-secure future. 

[Rajendra Kharul, Head
Centre for Wind Power, WISE, Pune] 

cwp@wisein.org

Know Energy, Know Life; No Energy, No Life
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New ideas or how you look at a thing can make a world of difference. 
Scientific American [www.ScientificAmerican.com/dec2009] says 
Solar PV can be affordable even with the current level of technology. 
Currently, the higher initial cost is the inhibiting factor for an average 
household in accepting solar photo voltaic (Solar PV), for producing 
free electricity at home. Turn the way you look at it, and lo the door 
opens! Instead of your buying the panel, why not somebody invest? 
And give the panel and the outfit free to a user? The investor can 
avail soft loans under the law in most countries. The user can pay it 
in monthly installments which are lower than what your ‘current bill’ 
would have been, for about 5-7 years. The investor gets his money 
with his due profit and the user has no hassles, except signing an 
MOU. After the contract period, the outfit and free electricity for 
several years more for the user, is not a bad idea. Why not press 
for such an initiative as in some States of the USA now, in other 
countries such as yours too?                                                   [VKD]

Solar can be Affordable 
How you look at it makes “All the Difference”!

With more and more consumer electronics items entering 
households, its impact on energy bill is also becoming more.  Despite 
a move to make many electronic appliances more energy-efficient, 
the number of electronic devices owned by an average household 
has increased greatly over recent decades – says the Energy Saving 
Trust in UK. This is true of countries like India as well. A recent 
study by EST, found that UK households are willing to pay more 
for energy-saving products, but their love of gadgets have resulted in 
energy consumption from household domestic appliances doubling 
between 1972 and 2002. The report predicts that it will double again 
by 2010, by which time digital set-top boxes alone could cost each 
UK household £ 30 a year in electricity!

[Source: www.guardvian.co.uk]

Consumer Electronics 
On Energy-Evangelist's Radar



January 2010Executive Knowledge Lines29



30Executive Knowledge LinesJanuary 2010

In the ancient, walled city of Sana’a  in Yemen, 800-year-old 
houses provide all the comforts of a modern, eco-friendly structure. 

Centuries of rain,  sun, coups and civil war have taken their toll on 
these old buildings. But despite their age and dilapidation,  the buildings 
feature some impressive green technologies and is a UNESCO World 
Heritage Site. Our modern architecture doesn’t care much about the 
sustainability of the materials, or the climates  in which the building 
has to survive. “The architects in the past were much more clever than 
us,”  according to Abdullah Z. Ayssa,  in charge of  the government’s 
preservation efforts in this Old City.

Roughly 6,000 narrow “tower houses” — four to five-storey 
structures built side-by- side -   still stand in Sana’a. Nearly all of 
them were built by hand using locally quarried stones, hand mixed 
plaster and a naturally waterproof insulating material “qudad”, 
made of volcanic cinders and lime. This construction technique 
has helped to maintain a constant temperature inside the homes, 
eliminating the need for air-conditioning and central heating — a 
key factor in the poorest nation in the Arab world, where millions 

Green Homes
800 Years Back
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of people live without electricity, and power outages frequent.  
Ayssa  said the comfortable interior temperature is largely due 

to the buildings’ “passive solar” technologies, and naturally efficient 
“thermal mass”. According to Prof. Pamela Jerome  of  Columbia 
University’s Graduate School of Architecture who has worked 
extensively in Yemen, “the tower houses soak up the heat of the sun 
during the day, and release it gradually at night, so it creates a perfect 
environment year around; it is not a fancy technology, but it works.”

Despite the soaring and plummeting temperatures of a desert 
city situated at more than 7,000 feet, the internal temperature of 
Sana'a tower houses rarely fluctuates more than a few degrees. 
Sana’a town houses also have a number of other “built-in” cooling 
and heating systems. For example, most of the living rooms feature 
half moon-shaped stained-glass windows above the windows, 
to allow light to enter when the thick wooden shutters are closed 
against the afternoon sun. Small, high vents, called ‘shaqous’, above 
the normal windows, which provide cross-ventilation without 
compromising the privacy of those inside,  is another unique feature.

The designs also take culture into account. The tower houses have  
small, clay-latticed windows, which protrude about a foot from the 
external wall. Because of the way the wind moves through the shaded 
vestibules, people use these windows as either natural refrigerators 
or, by placing a bowl of water on the shelf, as electricity-free swamp 
coolers. It works and the people use it. The most important aspect 
of the tower houses’ green design is simply the orientation and 
strategic placement of east- and west-facing windows, which were 
specifically designed for Sana’a climate and latitude, to account 
for where the sun will rise and set in the different seasons. In 
contrast, if your house is made of concrete – the trend after 1980 
- it’s cold inside. But if you live in an old house, it’s much warmer. 

(For details: 
www.globalpost.com, 

Courtesy: Haley Sweetland Edwards) 

More people fail for lack of encouragement, 
than for any other reason.                             

– Ruth Bell Graham
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Energy Saving Tips
w Remote Control of Gadgets: Using remote control to switch off TV, music 

system, air-conditioner etc. is definitely convenient and most people resort 
to it. But be aware that when switched off with a remote, the gadget is not 
fully off. For example, a TV still consumes 3 to 5 Watt (depending upon 
the brand) during the entire period, amounting to some energy wastage. 
When a number of gadgets in a house are kept in this sleepy mode, the 
consumption becomes significant. It is worth taking some pains  to switch 
off the power, instead of by the easy remote route.As per a rough estimate, 
in U.S. with several devices with remote control facility in most homes, the 
avoidable electricity loss amounts to around 30 MW!

w Shorten the time spent for showers, especially if done with hot water. 
Simply reducing that lingering time by a few minutes can save hundreds of 
litres of hot water per month for a family of four. Showers account for 2/3 
of your water heating costs. Cutting your showers in half will reduce your 
water heating costs by 33 percent. 

w Allow hot foods to cool before putting them in the refrigerator.
w Plant trees or shrubs to shade air-conditioning units but don't allow them 

to block the air flow. A unit operating in the shade uses as much as 10% 
less electricity than the same one operating in the sun.

Hotel Rooms - Worst Energy Savers?
Hotel rooms are places where energy conservation has never worked. Does 

any body bother about ways of using only the minimum needed energy, while 
he is staying in a rented room? It is the hotel that pays for the energy use 
and he knows very well that the rent has been fixed, on the assumption that 
the occupier will go for the highest electricity consumption. The energy cost 
component in the room tariff is not small to be ignored.  

In many hotels, the key has to be inserted to restore the electricity 
connection to the equipments inside, while you are entering every time. This 
has some influence on reducing wastage while you are out, but this is no answer 
to the kind of callous attitude while inside the room - especially since you are 
not required to pay extra for the usage. How can we enforce austerity measures 
in energy use in rented rooms? By fitting energy meters to individual rooms 
and charging for energy use separately? May not work. National energy crisis, 
climate change etc won't appeal to people so easily.

One suggestion we got from a reader is to give a cash incentive to the 
occupier when he checks out, if his consumption has been below a certain level. 
A notice to this effect in the room might work.
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With the general public gett-ing increasingly environmentally 
conscious, companies are coming to realize that 'being green or 
environmentally responsible' has rewards. Environmentally friendly 
products are in greater demand, consumers are choosing healthy 
goods and the business as usual companies are being overstressed 
by consumers, clients and the stock market for being ecologically 
unsound, unsustainable or continuing to pollute.  This demand clean 
and green means, and so there is a corresponding increase in the 
unscrupulous practice of claiming green credentials, when in fact there 
are none, or very little. This practice has become known as 'green 
washing', a term similar to 'whitewashing' the follies of a person. 

Green washing can be defined as the misleading act of companies, 
industries, governments, organizations and individuals trying to 
promote unjustified environmentally friendly practices, products and 
services through branding, mislabeling, packaging or public relations. 
The term green washing is believed to have been coined in 1986 
when environmentalist Jay Westerveld observed the practice of hotels 
encouraging guests to reuse bath towels and bed sheets as an effort 
to "help the environment". It gave the impression that hotels were 
pursuing efforts to be more ecologically sound. The reality is that they 
had no environmentally positive policies, other than saving massive 
amounts of money on laundry costs.

But, how can we identify green washing? It is easy: Look for 
something like these:
1. Vague or confusing language
2. The use of pseudo-scientific terms
3. Claims that are unable to be proven or disproved
4. Petroleum based ones which are obviously noneco-friendly, claiming 

to be green!

[For details: www.greendaily.com, AZoCleantech]

Green Washing 
Not of  Soaps or Washing Machines!



34Executive Knowledge LinesJanuary 2010

Energy Efficiency Manual 
Book by: Donald R Wulfinghoff
Published by: Energy Institute Press, U.S.A.

The first source and constant reference for 
reducing costs and improving efficiency, Energy 
Efficiency Manual  is one of the most valuable 
tools in the plant, on the drafting table, at home, 
or in the board room.  This manual organizes the 
entire field of energy efficiency using 400 logically grouped measures, 
with hundreds of examples and illustrations.  

Wulfinghoff discusses  mainly about Boiler plant, Chiller plant, 
Service water systems, Air handling systems, Room conditioning 
units, & self-contained HVAC equipment, Building air leakage, 
Building insulation, Control and use of sunlight, Artificial lighting, 
and Independent energy-using components,  incorporating minute 
details.    
Contents:
Section 1: Boiler Plant -  In this chapter he discusses the  
Equipment scheduling and operating practices, Boiler Plant Efficiency 
Measurement, Air-Fuel Ratio, Burner and fan systems, Draft control, 
Firesides and Watersides, Combustion gas heat transfer and heat 
recovery, Condensate feed water and water treatment, Fuel oil 
systems, Steam and water leakage, Conduction and Radiation losses, 
System design for efficient low load heating.
Section  2: Chiller Plant -  Optimum operating temperatures, Conden-
ser and evaporator heat transfer efficiency, Heat rejection equipment, 
Pump energy consumption, Compressors, Refrigerant condition, 
System design for efficient low-load cooling, Exploiting low ambient 
temperature for water chilling, Heat recovery from chillers, Cooling 
thermal storage.
Section 3:  Service Water Systems   Reducing the service water 
consumption, Water heating systems, and Service water pumping.
Section 4: Air Handling Systems Minimizing duration of operation, 
Outside air intake and building pressurization, single-zone systems, 
Single-duct reheat systems, Dual duct reheat systems, Variable Air-
volume single and dual duct systems, and Induction systems.
Section  5:  Room Conditioning units and self-contained HVAC 
equipment - Minimizing equip-ment operation, Radiators and 

Books Scan
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The Philosopher and the Wolf 
Lessons from the Wild on Love, 
Death and Happiness 
Book by: Mark Rowlands
Published by: Granta Books, London 2008

“How would you consider a book as great?”, 
my son asked. ‘Appreciation is so subjective; it 
differs from person to person. Are there any 
qualities that would set apart, say, a book, 
above these individual preferences?’  To me, 
the sign of greatness is that it would latch on 
to the reader, persist in his thoughts for a long time as  he reflects, 
broods over it, until he/she is enlightened. Deeper it goes, unraveling 
the inner layers, offering insights, perceptions unnoticed before. 

Mark Rowlands, a Professor of Philosophy, in his book about the 
11 years he spent with his domesticated wolf, Brenin, achieves this 
greatness by offering the reader views of human nature unseen before. 
The thread that holds the book together is the intimate relationship 
between the two. He acquired Brenin as a six-week-old cub and from 
that time on they were seldom apart until Brenin’s death. Rowlands 
formed a powerful bond with the animal. From his close observation 

Convectors, Fan-coil units, Self-contained air conditioners and 
through-wall heat pumps, Remotely cooled air conditioning units 
and heat pumps, Heat pump loop systems, and Direct-fired heating 
units.
Section 6: Building Air Leakage-  Personnel doors,  Windows  air 
leakage etc.
Section 7: Building Insulation- Roofs and Attics, Walls and Soffits 
and Glazing Insulation.
Section  8: Control and use of Sunlight -   Reducing cooling load of 
Windows, Skylights and Passive solar heating.
Section  9: Artificial Lighting- Lamps and Fixtures (Incandes-cent, 
Fluorescent, HID and LPS), Lighting Controls Manual, Automatic 
etc...
Section 10: Independent Energy-using Components - AC Induction 
motors, Centrifugal pumps, Fans and Standby equipment.

[Source: EMC Library]



36Executive Knowledge LinesJanuary 2010

of the wolf, Rowlands discovers new dimensions of himself and 
humanity.  "Much of what I know now about life I learned from him. 
What it is to be human, I learned from a wolf. I came to even define 
myself in terms of my relationship with Brenin."

Spread throughout the book, between pages of life with Brenin, 
are diversions on the philosophy of human nature. According to 
Rowlands, in the course of evolution, man (ape) and wolf separated 
ways. Analysis of human nature is unflattering in the extreme, for he 
defines homo sapiens as having evolved cognitively beyond the wolf 
due to our tendency for scheming and deception, which, Rowlands 
says lie at the core of our social intelligence. To achieve our objectives 
we manipulate, exploit and conspire against other humans. What 
distinguishes the simian from the wolf or other animals is the malice 
afterthought in interaction. To us, the question of existence precedes 
that of essence. Therefore everything in our human relations is viewed 
from a cost-benefit angle. 

The book takes interesting diversions into philosophical territory 
– the nature of happiness and evil; intelligence; perceptions of time 
and of death. Taking the wolf as a reference point, Rowlands analyses 
the deviations that humans have made from the natural world and 
points out how we may rectify ourselves.  He decries our tendency to 
see world as a collection of resources to be utilized. 

Dog-lovers could identify with the author more easily. The 
ebullience and excitement of being alive from moment to moment, 
which is characteristic of both Rowlands and Brenin is infectious.   
Those who are unfamiliar with dogs might charge the author for 
anthropomorphism. But those who know dogs know that the virtues 
that we uphold as noble are the natural characteristics of the canine. 
The outspoken and rather irreverent style of writing that Rowlands 
has might be distasteful to some conservative readers.  One may even 
detect a note of arrogance and defiance in his words. But, through his 
ruthless exposition of human nature, Rowlands makes you think and 
reflect on what we are and we ought to be. Perhaps that is the reason 
man befriended the wolf long ago; Wolf is what we were, what we 
aspire to be.  

 [Balachandran V]
balanpnb@gmail.com
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eyeOS is an Operating System specifically created for cloud com-
puting. It lets users access a virtual desktop through a Web browser. 
The user can treat that virtual desktop like the desktop of a regular 
PC, launching and running applications within it.

eyeOS is now being promoted by IBM, which has begun selling its 
high-end main- frame servers 
with eyeOS pre- installed, enabling 
its clients to use cloud computing.

Cloud com- puting means 
running applica- tions on remote 
servers hosted by a service provid-
ing company. New technologies 
allow the hosting company to share 
its processing and storage resources 
efficiently among all its customers, 
enabling it to offer low prices. Customers of cloud providers save 
money because the rates are low, they don't have to buy their own 
equipment, and they can buy just as much computing power as they 
need for individual application.

Though individuals can use the operating system over the Inter-
net through a site hosted by the company that created eyeOS, IBM 
makes it possible for customers to host the service themselves. With 
the software installed on a mainframe server, a company could offer 
virtual desktops to its employees, who could then access their "work 
computers" from any device.

Unlike projects like Google's ChromeOS, which is designed to 
let people access the entire world of Web applications through the 
browser, eyeOS is designed to access a specific set of applications 
"installed" on the virtual desktop. Using the system, an organization 
could provide employees with productivity applications, its own cus-
tom applications, and access to proprietary data.

IBM's goal with this product is to help customers build "private 
clouds," due to concerns about security and reliability. The idea of a 
private cloud is to set up the same sorts of efficiencies used by cloud 

eyeOS
Operating System for Cloud Computing

Tech Brief
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News Scan

providers, without having to entrust sensitive data to an outside or-
ganization.

eyeOS allows users to access the desktop through a Web browser 
instead of a special application. It is not based on any popular operat-
ing system such as Microsoft Windows. The ability to access applica-
tions through a single Web-based operating system, saves users from 
needing passwords to different Web-based services. It also allows the 
applications to be more compatible with each other. It is believed that 
many businesses will stick with virtualization services that let them 
use familiar software.

The world has been experiencing a remarkable rise in the prices 
of vital commodities in recent years, especially energy and agricul-
tural products. The increasing prices and scarcity of natural resources 
impact companies, household, and entire economies. Hence, it is be-
coming more and more imperative to find better and more efficient 
ways to manage them in the 21st century.

A study terms this situation of rising prices coupled with increas-
ing consumption and supply chain costs as Ecoflation. Ecoflation de-
scribes a future in which policies and constraints on natural resources 
force firms to add to the cost of doing business, the environmental 
costs previously borne by society.

The issue of Ecoflation is addressed in terms of nine key com-
modities: Oil, Natural Gas, Electricity, Cereals, Grains, Soy, Sugar, 
Timber, and Palm Oil.

The study identifies four key environmental themes that contrib-
ute to ecoflation, driving physical and policy changes. The first is to 
create a global price for greenhouse gas emissions as a part of climate 
change policy. Second, climate changes create water scarcity in major 
agricultural regions. Third, in response to concerns about defores-
tation, major consumer product companies should agree to source 
raw materials from sustainable forests and use recycled content in 
all paper products. Fourth, the major biofuel-consuming countries in 

Ecoflation 
Affecting Economic Stability
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the world should adhere to sustainability requirements to all relevant 
biofuel government policies.

These scenarios detail positive steps forward for the environmen-
tal or green movement. However, if the industries, companies, and 
individual consumption practices do not change alongside with them, 
costs will rise, thus effecting ecoflation.

The study stresses the need for developing strategies for coping 
with these scenarios. In fact, companies like Procter & Gamble and 
Nestle are reported to have implemented sustainability strategies. 
Nestle is placing more emphasis on sourcing materials locally to cut 
down on transportation. Another strategy is to use packaging that 
requires less plastic. These are just a few examples of the extent to 
which many companies have considered going green. It is required 
that business practices adopt retooling of supply chain for it to be 
more sustainable, and improve environmental practices.

w In what other language do they call the third hand on the clock 
the second hand? 

w Why does night fall but never break and day break but never 
fall?  

w Why is it that when we transport something by car, it's called a 
shipment, but when we transport something by ship, it's called 
cargo?  

w Why is it called a TV set when you get only one?  
w If olive oil is made of olives, what do they make baby oil from?  
w If the teacher taught, why isn't it also true that the preacher 

praught?  
w If the plural of tooth is teeth, shouldn't the plural of booth be 

beeth?  
w If a vegetarian eats vegetables, what does a humanitarian 

consume?  
w English is a language in which you can turn a light on and you 

can turn a light off and you can turn a light out, but you can't 
turn a light in;  

w In which the sun comes up and goes down, but prices go up and 
come down

English - A Crazy Language

In Lighter Vein



January 2010Executive Knowledge Lines41

Info Bits

The amount of carbon dioxide produced by burning a litre of l	
gasoline in an engine weighs 2.3 kg. The emission ratio is 2.7 kg/
litre for diesel and 2.5 kg/litre for jet fuel.
More than 4 billion mobile handsets are now in use worldwide, l	
three quarters of them being in the developing world. Even in Af-
rica, four in ten people are reported to have a mobile phone now. 
An extra phone per ten people in a typical developing country is 
likely to boost GDP growth by 0.8 percentage points, according 
to the World Bank.
100,000 words a day are changing our brains and ruining our l	
concentration. They come through TV, radio, print, computer 
(Internet), video, audio, noise words through surroundings, un-
wanted loudspeaker announcements, movies, phone, recorded 
music, music in public places, etc.
There are concerns our brains are being overloaded and even l	
that their structure is being changed by the flood of data. Ac-
cording to Professor Bohn, from the University of California, 
“Our attention is being chopped into shorter intervals and that 
is probably not good for thinking deeper thoughts.” Oxford Uni-
versity neuroscientist Professor Colin Blakemore opines: “The 
brain can grow and increase in size depending on how it is used. 
Perhaps dealing with this new information will cause new nerve 
cells to be born.”
A middle aged person of perfect health walks 1500 steps to cover l	
a kilometre. Excercising 10000 steps a day can keep one in per-
fect health.
A child watching usual programmes on TV for three hours a day l	
would have seen eight thousand  murders and hundred thousand 
events of violence by the time he finishes his primary school, accord-
ing to a study.
A recent study by the Berkley School of Management revealed l	
that more data was created in the last three years than in the last 
40,000 years of human history, combined. In response, small and 
big vendors released software and hardware solutions designed to 
ease management of data storage and quick access. Enterprises 
expect data capacities to continue to expand and disaster recov-
ery strategies to be revisited. 

 [CGS]

Data Shocks
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The Futurist
Forecasts, Trends, and Ideas 
about the Future
January-February 2010

Journal Scan

For countless centuries, physi-cians and 
their antecedents have sought to aid the 
human body in its efforts to heal and repair 
itself.  Slowly at first, and later with gathering 
speed, new methods and instruments have 
been added to the physician’s toolkit – anesthesia and x-ray imaging, 
antibiotics for jamming the molecular machinery of unwanted bacteria, 
microsurgical techniques for physically removing pathological tissue 
and reconfiguring healthy tissue, and most recently biotechnology, 
molecular medicine, pharmaco-genetics and whole-genome 
sequencing, and early efforts at gene therapies.

In most cases, however, physicians must chiefly rely on the body’s 
ability to repair itself.  If this fails, external efforts may be useless.  We 
cannot today place the component parts of human cells exactly where 
they should be, and restructure them as they should be, to ensure a 
healthy physiological state.  There are no tools for working, precisely 
and with three-dimensional control, at the molecular level.

To obtain such tools, we need nanotechnology. Nano-technology 
is the engineering of atomically precise structures and, ultimately, 
molecular machines.  The prefix “nano-” refers to the scale of these 
constructions.  A nanometer is one-billionth of a meter, the width of 
about five carbon atoms nestled side by side.  Nanomedicine is the 
application of nanotechnology to medicine.

The ultimate tool of nanomedicine is the medical nanorobot – 
a robot the size of a bacterium, composed of many thousands of 
molecule-size mechanical parts perhaps resembling macroscale gears, 
bearings, and ratchets, possibly composed of a strong diamond-like 
material.  A nanorobot will need motors to make things move, and 
manipulator arms or mechanical legs for dexterity and mobility.  It 
will have a power supply for energy, sensors to guide its actions, and 
an onboard computer to control its behavior.  But unlike a regular 
robot, a nanorobot will be very small.  A nanorobot that would travel 
through the bloodstream must be smaller than the red cells in our 
blood – tiny enough to squeeze through even the narrowest capillaries 



January 2010Executive Knowledge Lines45

in the human body.  Medical nanorobotics holds the greatest promise 
for curing disease and extending the human health span.  With 
diligent effort, the first fruits of this advanced nanomedicine could 
begin to appear in clinical treatment sometime during the 2020s.

For example, one medical nanorobot called a “microbivore”   could 
act as an artificial mechanical white cell, seeking out and digesting 
unwanted pathogens including bacteria, viruses, or fungi in the 
bloodstream.  A patient with a bloodborne infection might be injected 
with a dose of about 100 billion microbivores (about 1 cc).  When a 
targeted bacterium bumps into a microbivore, the microbe sticks to 
the nanorobot’s surface like a fly caught on flypaper.  Telescoping 
grapples emerge from the microbivore’s hull and transport the 
pathogen toward the front of the device, bucket-brigade style, and 
into the microbivore’s “mouth.”  Once inside, the microbe is minced 
and digested into amino acids, mononucleotides, simple fatty acids 
and sugars in just minutes.  These basic molecules are then harmlessly 
discharged back into the bloodstream through an exhaust port at the 
rear of the device.  A complete treatment might take a few hours, far 
faster than the days or weeks often needed for antibiotics to work, and 
no microbe can evolve multidrug resistance to these machines as they 
can to antibiotics.  When the nanorobotic treatment is finished, the 
doctor broadcasts an ultrasound signal and the nanorobots exit the 
body through the kidneys, to be excreted with the urine in due course.  
Related nanorobots could be programmed to quickly recognize and 
digest even the tiniest aggregates of early cancer cells.

In this issue of The Futurist,  Robert A. Freitas Jr., the  founder of 
the Nanofactory Collaboration discusses this topic in detail.
Highlights of Contents:
2020 Visionaries  - Some of today`s brightest future thinkers 
present new ideas on the key issues of the next decade:
- Reinventing the  Pharmaceutical Industry , without the Industry
- The Future of nanomedicine
- Remaking Education for a New Century
- Literary Learning in the Hyper-Digital Age

Sustainable Sources of Biofuels•	
Musical Detection Software•	
Can Happiness Be Acquired?•	
Long-Term Impacts of Bad Shoes•	
Pollution without Borders•	
WordBuzz: Genobility•	
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The Science of “Tipping Points”•	
Arctic Species at the Cliff’s Edge•	
Saving a Tribal Language•	
A Search Engine that Listen•	 s
Murderous Economics•	
Fate of the Galax•	 y
Networked Learning•	
Reinventing the Music Busines•	 s
Retirement Crisis for Hispanic Americans•	
Smarter Trash •	

[Source: EKL Info Library]

General
Readers Say

Dear Mr. Nair,
I read your Editorial of EKL Oct '09 issue. It was excellent, 

creative and brief.
I agree with your point of view on ‘Destiny’. Sir Issac Newton 

was in the right place (under an apple tree) at the right time (when 
the apple was falling). He discovered earth’s power of gravity. What 
if he was in Kerala and was standing under a coconut tree and the 
coconut had fallen on his head.... the world may not have known 
about earth’s power of gravity. He was destined to succeed.

Same goes with Archimedes. He was in a bath tub. If he was 
under a shower the world may not have known about ‘Archimedes 
Principle’.                                                   [Ramanathan Menon]

Sir, 
A regular reader of EKL, I am always a fan of the overall 

layout of the magazine. I write this to specially convey my words 
of appreciation for the advertisement on the back cover of EKL 
Dec.`09 issue by State Horticulture Mission-Kerala, which was 
an enthralling experience with a tinge of "Green Aesthetics". The 
collage-like circular advt. in a square green background made my 
fantasies sore high.

 All kudos to EKL team and sponsors of the advt.
[S. Saseendran]
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The Last Word
We will open the book. Its pages are blank. We are going to 
put words on them ourselves. The book is called Opportunity 

and its first chapter is New Year’s Day.
– Edith Lovejoy Pierce 
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