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INCE the early 1970's
it has been iscd
that energy s a

over the past decade or so, as
well as the finite nature of the
of the main fossil fuels

growing concern. [t appears
that we will exhaust these
valuable resources produced by
nature, in a few scores of years
in the case of oil and in a few
hundred years in the case of
coal. Our country has a limited
reserve of commercial energy.

Per-capita consumption
is onc nfmﬂ in the
world, which is about onec
tenth of Astan average and one
thirtieth of world average. For
“socio-economic deve

of the country. supply ol com-
mercial energy has to be in-
creased substantially. It is
therefore an rative to
scarch for more way's
of wusing trlltlrl:: energy
sources and deve new
ones inchud nuch:l:g.lm

ete.

ﬂqht search for an alterna-
tive source of energy in sun
and the recent development
on it is not at all a -
cal quest. The arose in
the industrialised countries as
an alternative source of energy.
To be more accurate, the sun
is not only a source of

but a requisite for life. H::il%
the industrialised and devel-
oped countries but many de-
veloping countries like Bang-
ladesh have specially ad-

vantageous positions to de-
velop and benefit from the

technologies utilizing solar
sources, Climatic factors and
geographical location of our
country can play a key role for
using solar photovoltaic tech-
nology in solving (ts energy
crisis. This will, in turn, have a
positive impact to the devel-
opment of the country.
Rencwable and decentrali-
sed encrgy system appcears

especially suitable for Bangla-

desh not only because .of
abundant renewable resources
also because of high cost of
to remote and

ﬁ scattered low-load de-
»areas. The centralised

certain times or seasons. In
economic terms rencwable
energy sources like photo-

The direct photovoltaic conversion of sunl
gola:r cells can indeed Y

varyi '

voltaic systems are cost-com-

petitive in com n with
centralised extension for
rural areas. ambitious rural

clectrification programme in

is already under
strain because of the inade-
quate supply of power from the
national grid. Introducing the
rencwable sources like
photovoltaic others camn
greatly ease this problem aris-
ing from short supply: other-
wise, rural distribution net-
work could be fed from the

mﬁmﬂgld mostly at ofl-peak
periods thus depriving the ru-
ral consumers from the full
benefits.

In a country like Bangladesh
power is required at remote
places not covered by tradi-
tional electricity grid. For in-
stance, it would be abnormally
expensive (and  at times al-
mosl physically impossible] Lo
extend the electricity through

rid to the scaltered coastal

It and the hilly regions. The

‘concept of stand-alonc PV so-

lar systems will be a right ap-
proach towards rural electrifi-
cation in esh.

The clectrification based on
power plants and main grid
distribution is not a solution
for rural areas, since the high
opurational cost and the rela-
tively low power demand
would make it too expensive

by Md Nazrul Islam

Sunilarly, infrastructural pro

grummes like telecommunica-
tions or rallways. often require
power facilities in far-flung ar-

ecas for which diesel generators
are neither adequate nor prac-
tical. In such situations, solar
power systems may provide
the ideal solution. The modu-
larity of these systems and the
availability of sunlight, allow
their use in remole arcas, ob-
viating the need for expensive
cabling and power grids. Solar
power systems can be de

signed as small as budget

permits and can be installed
within a very short time frame.
Developing country like
can provide power
to rural housecholds and re-
mote industrial sites without
ing on large investment
required for central power
projects with long gestation
s.

A significant rtion of
Bangladesh is low-lying land.
Devastating floods occur in the
country subme two-thirds
of the , to cause loss of life
and properties. Besides, the
mass use of trees as a cooking
fuel is a great cause of defor-
estation having an adverse cf-

fect on the environment. In-
stallation of decentralised PV

system could contribule to
prevention of floods. Other
programmes like rural health
care, primary and mass educa-
tion, reliel and rehabilitation
can also be benefited through
this decentralised power sys-
tem.

Solar photlovoltaic system
have already gained worldwide
acceplance. A global survey of
photovoltaic ecnergy projects
and products provides a
glimpse into the widespread
applicability of this technology.
This system is being used in
water pumping, agriculturc
food storage, grain grinding,
medical refrigerations, rural

ight into electrici

supp to l’-teml wit
the milliwatt to th m?gawaﬂ level. This is a
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Solar Photovoltaic System Answer to |Getting Rid
Energy Crisis

clinics, community cenires,
schools, environmental monti-
Lers, microwave Ltransmitiers,
aviation aids, traffic control,
telecommunication, desalina-
tion, cathodic protection,
forestry, transportation, street
light and a wide- of do-
mestic, industrial for con-
sumer products and other
purposcs.

The direct photovoltaic
conversion of sunlight into
elcetricity is extremely pro-
mising. Solar cclls can uJ.nd
supply cnergy W systems with

bower jevels

so reliable,
power levels from the
milliwatt to the it

level. This is also reliable,
completely static and mainte-
nance - free.

It has been estimated that
the energy contained in just
two and a half hours of
falling on the carth could meet
the entire global energy need
for a full year.

For a solar PV system, the
main component is solar mod-
ule which consumes maxi-
mum cost of the system. Stan-
dard photovoliaic modules
consists of series intercon-
nected crystalline silicon solar
cells. A solar cell is nothing
other than a diode in which
the incident photons are ab-
sorbed and create electron
hole-pairs.

Solar cells are reliable
becausc they are solid-state
devices with no moving .
It may last indefinitely. This s
not true for any other technol-
ogy all of which have
parts which cventually need
replacement. The only main-
tenance required for photo-
voltaic is removing the dust
through wiping or hosing
down the array once a weck.
Solar energy, absorbed by the
solar modules on sunny days
can be stored through the
application of storage batteries
for use in the continuous rainy

or cloudy days when the level
of temperature would not be
high enough to produce energy
through this mechanism. The
modularity of the system pro-
vides flexibility of plant sites
(which, in turn, permits re-
duced transmission and distri-
bution linc losses and costs)
and also rmits small incre-
mental n and reduction
of service lead times. The sys-
tem can use both direct and
diffuse solar radiation and the
large portions of the world in
need of rural electrification
recetve high levels of sunlight.

Sunlight ts composed of en-
ergy particles called photons,
with variable ecnergy but con
stant speed Solar radiation
also has a wave-like character.
The basis for photovoitaic en-
ergy conversion is the absorp-
tion of photons by a semicon-
ductor. Due to prevafling rural
or agro-industrial nature of
this country, solar electricity is

systems which are fuel-free
and highly reliable. Moreover,

Ban is situated in the
sun-belt of the world. About
B80% of this country live
in vi where decentralised

electricity generation is neces-
sary. Such decentrglised power

bly b
can possi rnmtnt:‘m '

voltajic system. The cost of
photovoltic system Is dropping
day by day. Even now, the costs
ol a photovoltaic system at re-
mote sites be more eco-
nomical than diesel for output
up to 5 to. 10 KW. The recent
innovation on solar tech

has caused a drastic fall in its
price.

The present energy crisis is
not duc to energy sho .
Rather, the crisis is due to
non-utilization of renewable
energy technologies. It is now
the time to turn to rencwable
sources of energy technology
including photovoltaic system.

(The writer (s an elec-
trical engineer, programme
and planning. Rural Elec-
trification Board)

ANY indystrics with

lems are Iihd;":r
benefit from a safer and
cheaper Australian technique
for toxic waste.

The CSIRO-developed
plasma converter, PlasCon,
destroys hazardous industrial
waste in a plasma are at tem-
peratures of up to 12,000
degrecs.

Dr Rama Ramakrishnan,
head of the PlasCon research
group at the CSIRO's Division
of Manufacturing Technology is
Melbourne, has a stream of

calls from people in Eu-
rope and US who are inter-
ested in the converter.

Dt Ramakrishnan says the
MasCon technique is safer than
alternative methaods of disposal

Dr Ramahrishnan (right) and Dr Rowan Deam with the Plas Con system.

for several reasons.

First, it does not burn Lox-
ins but completely decom-
poses their molecules, separat-
ing their constituent atoms.

Second, the unit is small
and designed o be located on
the spot as part of an in-line
process. This eliminates the
risks associated with trans-

| porting toxic wasle lo olher
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disposal [acilitics, including
incinerators.

An incinerator takes some
seconds to destroy toxic wasic:
in the searing temperatures of

in-line process, only a few
millilitres of waste are handled

al one time, so in an emer-
gency the proceds can be shut
down qu and safely.

Dr hnan says Plas-
Con s also safer because the
extremely high temperatures
in the plasma are reduce the
effect of temperature varia-
tions. Iin an incineralor at
1200 degrees, the tempera-
lure dependence is very criti-
cal. At 2,000 degrees, a 500-
degree change doesn’'t matter
s0 much

A wide range of industries
fuces the problem ol disposing
ol hazardous waste — from sol-
vents in the paint industry,
dioxins in paper-making and
chlorinated organics in the
chemical industry. i

Disposal is expensive, par-
licularly as the most toxic
lorms of waste cannot be
incinerated in Australia and

of Toxic Waste

have o be shipped overseas for
desiruction.

leading chemical manufac-

turer. It is expected to be op-
erating within a year, and Dr
Ramakrishnan believes it will

be the launching pad for

exports of the converter.
It ts an cxccllent opportu-

nity for us to prove to the
world that we can win the race
to install on-site waste-climi-
natfon systems in our facto-
res.”
Costing less than $1 million
to construct and test, PlasCon
offers industry an economical
solution to a costly nightmare.

— Australian Scicnce

Protection of Man Against
lonizing Radiation

C LOSELY related to the
of ensuring a
. thy environment
for mankind is the _
of man against ilonizing
radiation, an area in which the
Agency carries out research
contract progranmunme activities.

Radon (Rn-222) is a natural
radionuclide which occurs in
the decay chain of uranfum
238. Its immediate parent fis
radfum (Ra-226), which is
present in the earth's crust in
varying degrees of concentra-
tion.

Radium econcentration in
building materials,
those derived from recycled
industrial waste material such
as f[ly-ash from coal-fired
power plants can be significant
may be one of
the main sources of radon in
bufldings.

Another main source of
radon in bulldings is the soll
surrounding the structure
from which radon can migrate
into the indoor air.

Radon in the outdoor atmo-
s comes principally from
:ﬁr The degree :[-r':dimc
tive equilibrium between radon
and its decay products in the
atmosphere at ground level
depends to m large extent on
the meteoro conditions.

The concentrations of
radon in outdoor air vary with
place, time, height above
ground, and meteorological
conditions. As the source of
radon is the sofl and radon has
a mther short physical half-life
of 3.8 days, the radon concen-
tration Is decreasing con-
stantly with height.

Radon emanation from the
areas with Increased Ra-226
concentration such as granite
or phate rocks can be sig-
ni t. Houses and bulldings
in such areas may accumulate
radon in concentrations which
may result in significant radia-
tion exposure.

B:h:o:.mhk gas, inhaled
radon not undergo any
chemical reaction with the

tissucs and Is almost
completely exhaled. A small
amount of inhaled radon may
be dissolved into the body fluid

and thereby transported from
the ling to other parts of the

Radiation sure from
inhaled radon is small

Radon daughters attach
themselves to the walls and to
airborne particles. Thosc at-
tached to airborne particles
are finhaled together with
unattached radon daughters.
Fine particles enter into the
alveolar region of the lung,
where they may enter into ei-
ther the bloodstream or inter-
stitial spaces of the lung.

In recent years, substantial
attention has been pajd to nat-
ural radon, particularly to the
problems of exposure to radon
and its daughters in buildings
and houses.

In cold climates, where en-
ergy saving measures have led
to the tighter sealing of win-
dows and doors, the radon
problem is significant.

A recent survey carried out
by the United States Environ-
mental Protection Agency
indicated that an estimalted
5,000 US lung cancers among
non-smokers each year are
probably due entirely to indoor
radon ¢ ure and that some
15,000 lung cancer deaths
among smokers are at-
tributable to this exposure.

This compares to some
19,200 deaths due to AIDS In
the United States In 1889,
However, while AIDS can only
be transmitted by bodily fluids,
radon is inhaled by everyone to
a largely varying degree, c.g.
some residents receive up to
100 times the dose —
higher than miners in modern
uranium mines! These figures
mean that indoor radon’s hu-
man toll is likely ten-fold that
of the problem of outdoor pol-
hution.

Radon is by far the largest
source of natural radiation ex-
posure — on average contribut-
ing at least two-thirds of any

ual's background radia-
tion dose and over 50% of the
total radiation dose from all
sources of lonizing radiation to
which man is exposed.

The need for research on
radon in the national environ-
ment and in bufldings and
houses s well justified.

Further studies are needed

to understand the problem in |

order to devise ways and
means to minimize the expo-
sure (o radon and fts daughter
products.

Thus, in 1990, the Agency
initiated a CRP on radon in the

" human environment, partially

funded by the Government of
the United States of America,
to develop better designs, se-
lect improved building materi-
als, and devise methods to
minimize radon concentration
in indoor air.

More than 100 proposals

for participation in this CRP
were submitted by institutes in
54 Mcmber States.

In addition, the results of
25 rescarch projects funded by
the Commission of the Euro-

Communities will be in-
cluded in this CRP. Therefore.
the CRP was split into two
programmes, one concentrat-
ing on instrumentation, mod-
elling, dosimetry, and survcys
and the other on risk assecss-
ment.

A recently completed CRP,
carried out jointly by thc
Agency's Divisions of Life
Sciences and Nuclear Safety,
examined the use of chromo-
somal aberration analysis in
radiation protection.

its are to develop bio-
logical methods of absorbed
radiation dose assessment in
individuals affected by acciden-
tal over exposure.

Radiation cytogenitic re-
scarchers — those scientists
carrying out comparative stud-
jes of the mechanism and be-
haviour of chromosomes —
from nine developing Member
States have worked with spe-
cialists from six advanced
countries and have benefited
[rom cxpcrtise shared during
the CRI.

Transportalion accident
scenarios were evaluated to
provide a sound technical basis
for the package design and
test requirements embodied in
the transport regulations, or to
establish a basis for change.

Member States transporting
radioactive material were the
intended beneficiaries of the
CRP. It confirmed the validity
of the accident basis lor the
requirements in the transport

regulations.
— |AEA Rescarch
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Twin Master System
Protects Pipes from
Calcium ts

twin master system de

signed, manulactured and
markcted by a French com-
pany, RAUH, prevents scale
from building up in bathroom
plumbing. water-heaters and
pipes, rcports ACTIM. Over
time, it will loosen scale that
has already formed and that is
then removed by the simple
movement of water. .

Scale 1s a deposit of calctum
formed by the of water
with a high concentration of
calcium bicarbenate, Such de-
posits increase with the water
temperature. They can ob-
struct pipes and aLt(g:rlumh-
ing. are quite mful:
they reduce the productivity of
waler healing devices and lcad
to deterioration of (Laps,

[aucets, valves, and gates, They
also reduce a pipe's cross scc-
tion, the ACTIM recport said.
Water is treated with an
electric field (magnetic or
clectromagnetic) to prevent
scale from forming and with-
out changing the chemical
make up of the water. This
promotcs the crcation of free
nonadherent calcium crystals

that simply flow away with wa-

ter.

Unlike other systems. Lhe
Twin Master system makces usc
of electric ficlds and magnctic
impulses. The synergy of these
processes, cach ncunf on its
own, produces results that
would be impossible using just
on one of these principles. The
Twin Master can be installed
casily. It does not requirc any
mainienance, and is quite en-
ergy-cificient, the report said.

Chinese Research Options for
High-Tech Future

by Zhou Meiyue

15,000 scientists, mostly aged surplus to ex .

HEN Befjing Univer-

W sity professor Chen

Zhangliang succecded

in cul-tivating a virus-resistant

tobacco plant called PK-873, it

promised a hl%) saving in
exchange for China.

China imports 90 per ccnt
of the high quality tobacco re-
quired for scented cigarettes.
Professor Chen's PK-873 plant
looked well suited to replace
the costly imports.

Iin 1990, the new tobacco
was put to a ficld test with
about three million scedlings
planted in a 30-acre farm —
the biggest test of its kind in
the world. The test results
added up a bonus — a 10 per
cent increase in output. |

Prof. Chen's research topic
— antiviral genetic engineering
— is one of 15 major subjects
in Programme 863, a State-run
schcme which acts as a cut-
ting edge for China's high
lecchnology development. The
State High-Tech Rescarch and
Development Plan contains
seven domains: biotechnology,
information, automation, en-
ergy, new materials, astronau-
tics and laser.

The programme was code-
named 863 because it came
from a joint proposal raised by
four senior Chinese scientists
to the central government in
March, 19886, said it was
imperative for China to de-
velop high technology If it was
to keep level with the latest
results of Western research. In
the same month, China's top
leader, Deng Xlaoping, ap-
proved the proposal, calling
for immediate discussion on
the issue.

Soon aflter, more thdn 200 '

scientists met to draw up the
state high-tech research plan,
later to be named Programme
863.

The High-Tech Central
Coordinating Panel in the State
Council serves as Programme
863's policymaker and admin-
istrator. The programme
"secks to narrow the gap be-
tween China and the West in
high-tech development within
the last 15 years,” says Prof
Zhu Lilan, a member of the
panel and Vice-Minister  of
the State Science and Tech-
nology Commission.

It also aims to "raise a ncw
generation of high-tech re-
scarchers in China." The
Programme, for example, pro-
vides the largest grant paid to
any rescarch project in the
country .

Prof Zhu says that over the
past six years, more than

between 40 and 50 have takcen
rt in the programme. This
led to more than 470 re-
scarch results, of which 93
were considered significant.

More than 20 were tested
in plant and ficld before being
transferred to mass produc-
tion.

A breakthrough in the field
of biotechnology is the hybridi-
sation of rice. A test in an ex-
perimental plot of 13,300
acres showed a 5.10 per cent
increase in the yield over rou-
tine hybrid varicties, according
to Prol Hou Yunde, chief sci-
entist of the China National
Expert Committee for Biote-
chnology Development in

Programme B863.

Now Hou and his col-
lcagues are in long-term coop-
eralion with the Pharmacia
LK} Co. of Sweden in the sepa-
ration and purification of
genetic engineering products,
including the Recombinant
Hepatitis B vaccine.

In the modernisation of in-
dustries, studies of the
Computer Integrated Manu-
facturing System (CIMS) have
shown initial success, Prof Zhu
says.

CIMS is expected to in-
crecases out put, improve
product quality, and make full
use of factory assets, says Prof
Wu Cheng, director of the
State CIMS Engineering Re-
scarch Centre of China [CIMS-

= =

In some aspects, China has made breakt-
hroughs. But its high-tech workers have so far
done no more than 'adding a few leaves' to the
academic tree planted by Western scholars

M

The work “ranks first in
the world both in quantity and
quality,” says Prol Hou.

Chincse biologists have also
perfected the technology of
breeding "in vitro® calves, he
says. This makes it possible to
popularise the use of common
cattle as surrogate mothers for
well-bred dairy calves.

Scientists use the external
fertilisation process of uniting
the sperm from well-bred bull
with the ovum of a milch cow,
and then placing zygote in the
womb of an ordinary cow.

“In our country, we have
morc than enough oxen to
carry the calves, thus making
it possible to produce milk
cows in large numbers,” says
Prof Hou.,

High-technology has helped
produce special pharmaceuti-
cals, suggesting a new way to
bolster human th, says Prof
Zhu.

A recombinant hepatitis B
virus vaccine has been devel-
oped by Prof Hou and col-
leagues using a Chinese ham-
ster ovarian cell. The new vac-
cine is “cheaper but more
effective,” com with the
former plasma-derived vac-
cine, Prof Hou.

At moment, China has
120 million hepatitis B virus
carriers, more than half of the
world total. "Five years ago,
china still had to import the
vaccine from America,” says

Prof Zhu. "Now we can process
it in batches and we even have

ERC). The technique is to
integrate — with the aid of
computer and software —
product design, manufactur-
ing methods and nt.
it will streamline formerly iso-
lated proeesses in a factory.

About one-third or China's
large and medfum-sized state-
owned enterprises are unable
to keep up with market com-
petition and are threatened
with bankruptcy. CIMS hopes
to help them survive by sharp-
ening their competitive edge.

A CIMS, research centre is
being constructed at Tsinghua
Untversity. It will function as a
central laboratory to study
CIMS integration techniques,
and to exchange advanced
techniques with other coun-
trics, as well as a training cén-
tre. Construction will be com-
pleted by the end of this year.
The CIMS research centre {s
one of eight research centres
involved in Programme B863.

Over the past six ycars, 250
scientists frem six universitics
and five research {institutes
have gathered at CIMS-ERC.

ave completed feasibil-
ity analyses, primary and de-
tailed designs and a number of
other studies,

Programme 863 re-
searchers have also lifted
China’s search level on au:
lunmlk.mr{ly manulacturing in-
telligent robots adapted to
special environments and
equipped for special functions,
says Prof Zhu.

On the whole, according to
Chinese experts, there is "no
very large gap” scparaling
China from developed nations
in theoretical studies and, In
some aspects, China has made
breakthroughs.

Nevertheless, Chinesec
scholars have to show more
initiative. Prof Wu says China's
high-tech workers have so far
done no more than "adding a
few leaves™ to the academic
tree already planted by
Western scholars. That is why
Prof Zhu Lilan stresses con-
stantly that scientists should
try hard to "blaze new trails.”

Another headache is the
transfer of research results to
industry. Many [actqrics are
"poorly-equipped” with under-
qualified personnel, says Prof
Wu. "To improve the situation,
a lot more time and money are
nceded, and we have to make
the transition step by stcp
based on the requircments of
factories.”

Even today, China's best
CIMS pilot plant remains 10 to
15 years behind and ordinary
Western plant, says Prof Wu.

The brain drain, which con-
fronts many of the coun-
try. is also a problem. "The
long duration of research, and
the low pay make some young
scientists impatient with re-
scarch. They would rather
work abroad, and are well
qualified to do so,” says Prof Li
Bohu, a member of the State
High-Tech Expert Committee.

Some cities are trying to at-
tract scientists with special
funds and awards. In March,
the government of Zhuhai, a
special economic zone border-
ing Macao, rewarded 27 scien-
tists with cash bonuses of
300,000 to one million yuan
(US & 55,000 to US 8
190,000) each, automobiles
and special housing teo ac-
knowledge their outstanding
contributions. Within a menth
the city received well over 100
inquiries for scientifle cooper-

atfon and more than 600 job
applications from local scien-
tists and those abroad.

Prof Zhu stresses that the
last decade of this century is
most critical to China.

techniques are to be tack-
led and the strategic largets
are to be hit, not to mention
the fact that more and more
countries and regions, déve!

oped or developing, are
throwing themselves into Lhe
high- contest.”

— Depthnews Asia



