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operation. Low lemperature
fuel cells working below 150

degrees Ceclsius employ aque-

ous :Icﬂrnlrln : medium
temperature [uel cells operate
at 200 w0 250 Celsius
using acid as elec-
trolytes; high jempera-
ture fuel cells gencraie power
at 650 degrees to 1000 degree
Celsius molten car-
bonates or oxide elec-

trolytes.

It on the
established flibrium. - A
change in the technology
involving the uction of
modern inpuls specially
human and materials, capftal
can the break-thr-
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" electrochemical cells

produce additional :

' ntists at Bhara
Heavy Electricals Limited
(BHEL) . have al

BHEL's model, the size of a
briefcase, contains a stack of
con-
nected in series to a source of
hydrogen, while oxygen is
available in air. In places where

I:;d is not readily avail-
le, gIEL‘: sysiem can use
methanol insicad.

BHEL's fucl cells are essen-
tially Lthe phosphoric acid type
(PAFC) using phosphoric acid
as an elecurolyle and platinised
carbon as an anode, the plat-
inum acting as a calalyst.
Steam produced as a byprod-
uct can be used for heating

ered in an SOFC at 1000 de-
grees Celsius may be used in
coal gasification also.

The molten carbonales fucl
cell (MCFC) technology uses

porous nickel eclectrodes and
an clectrolyte tile which con-
tains the molien carbonalc
clectrolyle necessary for fonic
transportl.

The MCFC is a quict and
clcan power gencration device.
When operating at 650 de-
grees Celstus, it has highor cell
efficiency, that is 55 por ‘ont,
compared to 47 per evnt of
present versions ol PAFCs that
operale at 210 degrees Ccolstus.

A 2-10 MW MCFC operating
on natural gas has an overall
efficiency of about 50 per cent,
which can reach upto 55.6 per
cent with internal rcforming
capabilities, compared o even
the best gptimised PAFC sys-
tem which has 40 per cent ef-
ficlency at comparable heat
rates.

Studies carried oul by the
Gas Research Institule in 1979
have shown that air pollutants
are reduced by a factor of more

! mo precious metal
are required; reactant gas
cooli is readily accom-

: reject heal is al a

m-: ure and there

lemperatl
s polential for very low rale.
Its disadvantages include

corrosion of nis, ex-
lended Ume, and In-
tolerance o . "

For utility applications using
coal fucls, the MCFCs

are preferable to PAFCs. The

higher temperature of an
MCFC permits production of
mote cleetricily from its high
grade waste heal.

MCFC technology has re-
ceived special atlention In
Japan and the Europcan
Economic Communily (EEC)
countrics, and Lhough it is lag-
ging by five 1o scven yecars be-
hind PAFC, iL is expecled 0
receive advance lechnology
stalus once the disadvantages
arc tackled.

The solid oxide fuel cells
(SOFC) with yiiria stabiliscd
zirconia clecurolyle operate at
around 1027 dcgrees Celsius
and ulilise ccrumic materials
almost  exclusively. Nickel
scrves as the anode cleclocala-
lyst and strontium doped lan-
thanam manganite is the cath-
ode clectrocatalyst.

Owing o high lemperature
opcrations, the overall efli-
ciency of the SOFC s higher

* than that of MCFC. Use of high-

grade waste heatl from the fuel
cell 1o gasify coal ts also possi-
ble.

An additional attraction of
an SOFC sysiem is its antici-

paled high reliability and long

life which are so characteristic
of solid stale devices. Also,

Landuse ObJTective and
Remote Sensing

by Ahmed Hossain Shah :

industrial crops, livestock, fish
and forest production so as lo
support all the country's popu-
lation al a satisfaclory standard
of living. The salient features of
land use development pro-
grammec lies in the remote
sensing aclivities with land
mark survey as modern agri-
cultural science says.

By thc project of remote
scensing UNDP is assisling our
SPARRSO (Space Rescarch and
Remote Sensing Organization)

in strengthening its scientific

and technological capability for
the betterment of agriculture.

It will also be receiving as-
sistance in expanding its link-
age with foreign institutions
involved in remote gensing ac-
tivities . in cooperation with the
ESCAP region. So far, this
project has been executed by
the FAO on behalf of UNDP. In
near past, the importance of
the remote sensing project for
agricultural development can
hardly be over emphasized.

- However, urgently needed
now, is transfer of personnel
skill from the developed

countries through those re-
ceiving training in the subject
so thal we may be able to uli-
lize and also develop further
our remole sensing technology

independcenily in future.
it is 10 be noted here that

Ol is hot when it emerges
from a well but the need to
mmmﬂby_

means that it can
start to cool en route and
cause wax or w.
hhmh mﬂgm—
swer a coat-
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the dcpendence on forcign
experts can never help us de-
velop our science and technol-
ogy o meel our own needs and
demands. The UNDP financed
project should also emphasise
the importance of this aspect
for the sake of agricultural de-
velopment so that its ideal of
strengthening SPARRSO in its
scientific and ‘technological
capabflity can be translated
into reality in the rcal sense

for agricultural productivities .

increase.

In Bangladesh, there is a
greal potential for increasing
foodgrain production through
agricultural development ac-
tivities by Lhe adaptation of
remote sensing techniques
and procedures for atlcast 3
times from its present achi-
evemenl by the end of five year
plan (which will perhaps be
ended in 1990).

The people and their re-
scarch scientists with modemn
technology like remote sens-
ing are, of late, working con-
stantly to correct the flows
and to make agriculture and
even belter for public good.

Beyond this point, however,
there were some diflerences of

opinion regarding its applica-

tion threatened at times Lo de-
velop our own agriculture by
the application of latest meth-

creased protection against
pipeline co fon. The ecivil
engineering department at
Heriot-Watt University in
Edinburgh, Scotland, has now
Joined forces with the Capcis

of the University of
Manchester Institute of
Science  and Technology to
identify -.ndtntn-tﬂ'hﬁuu-
able for use as an insulation

' coating.

- The project bri together
the expertise of Capcis

company in materials selection
and corrosion prevention, and
the specialised test facilities at
Heriot-Watt that can simulate
the demanding conditions
which a subsea pipeline coat-
ing would have to Burvive in
use in the North Sea.

Senfor lecturer in etvil

Science Briefs

ulate the effects of installation
conditions.

The coated pipes will then
be tested with hot oil inside
and sea water outside under
hydrostatic pressures as would
be the case on the seabed. A
special test cell will be built at
Heriot-Watt to do this and to
measure the thermal insulation
and other properties under
real life condition, he said.

The rescarch s being spon-
sored by seven oil companies

‘as well as the offshore safety

division of the UK Health and
Safety Executtve.

, shielded resistors.

Science and Technalogy

High Temperature Fuel Cell
Systems Kindle Hopes

advanlages
catalysts

o

In Iindia, the Department of

Non-Conventional

rojects on sysiem so
. with BIIEL, CECRI, Central
Glass and Ccremics Research
Institute (CGCRI), Calcutta.
and Tata Encrgy Rescarch
Institute (TERI), New Delhi, as
parlicipaling agencies.

- DNES has identified CECRY,
Karaikudi, as the nedal agency

of its MCFC pro and
CGCHRI, Calculla, SOFC pro-
gramme,

Ms. TV Padma (s a PTI

Science Correspondent based
in New Delhi |

ods.

Bangladeshis still mainly a
rural country and is vigorously,
trying to develop its rural ar-

cas. So its devclopmient of ru-

ral and associated rescarch can
be relevant to its ultural
dovelopment through resource
utilization of remote scnsing
technique appiication Bangla-
desh scems also a market for
its cash crops for wcstern
agricultural goods and services
to aid its development and fill
temporary deficits.

Infermatjon on Bangladesh
agriculture through remole
sensing mcthods seem rele-
vant (o cxperts in rural devel-
opment and to agricultural sci-
cnlists. It is also relevant o
thogc who nced o know
where agricultural cooperation
can begin, those who want o
share their experience with
the developmental approach
and Lhose who offer agricul-
tural products.

Contrary to the view held by
many, Lhe SPARRSO in
Bangladesh has becn based on
a carcfully designed system of
incentive which reward effi-
cicncy cven at the cost of
permitting some degree of
incquality. Although increasing
cflorts are nceded in agricul-
tural rescarch and remole
sensing techniques, it should
bc possible Lo incrcase food-
grain production [aster than
Lthe population growth.

Il may bc concluded here
that the adoption of remote
scnsing lechnique will thus
give us a tremendous devel-
opmental result in agriculture’
with its modern application
mecthodology.

printed surfaces. The air is
heated by being passed over
A high
E:wr fan in each unit circu-
tes the air at high speed and
presses the thinnest sheets
down on the conveyor belt.

A suction bench s arranged
between the hot and cold units
lo draw off the hot air for re-
cycling, giving appreciable e¢n-
ergy savings. The system i€ de-
signed in 2-metre sections so
that a highly evaluative system
can be matched exactly to the
user's needs.

The main features are a
conveyor belt in tough, stable
polyester on standard models;
a teflon/glass conveyor belt for
mixed tunnels consisting of
one slandard section and one
infrared or ultraviolet section;
adjustment of the elism
and tension of the belt and
temperature control by ther-
mosiat.

With its robust construe-
tion, designed ther-
mal insulation and silent oper-
ation, this pulsed air drying
tunnel s a " homo-
geneous and efficient system
which l-ﬁI'ﬂlﬂtl the current
concern and
for hullhym:fnm at
workstations using solvent
inks — PTI.
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HE chances of patients

I with damaged knee
joints being wrongly re-
ferred for surgery may be

fewer, with the d ment
of a new doctors .
in Bellast which greatly < L.

increases the accuracy of
diagnosis.

The human knee join
well equi to accommodate
the large stresses that it often

especially due to

cxperiences,
the physical exertions eof

sportspersons. In be-
tween the femoral condyles
and the tibial plateau are two
crescent-shaped fibro-cartilage
structures known as menisci
which act as shock absorbers
for the joint.

Occasionally, however, one

Spread of lung diseases among children in Moscow, as follows
results. In the light areas, disease incidence
10%, and in dark areas 20% above average.

Sound Diagnosis

from space-monitoring

is at the average city level, inﬂnmm‘

of Torn Cartilages

manipulation. Ultimately, to

known as vibration arthrome-

The final hurdle to the

or other meniscus may be reach a diagnosis, he is try, which involves recérding diagnosis of meniscal injurics
injured as a consequence of an  expected to distinguish and analysing the vibration is manipulation of the joint Lo
unnatural movement of the expertly between the. rent from human joints. produce significant vibrations.

joint under load, resulting in a

partial or complete tear of the
structure.

In most cases, this causes
pain that is often accompanied
by a clicking sensation in the
knee and, in the most extreme
cases, the partially detached
piece of tissue can interfere
with the normal movement of
the joint and cause it to lock,
preventing the person f{rom
straightening or bending the

knee.

Fortunately there is a
straightforward surgicgl rem-
edy for this condition, thanks
to the technique of
arthroscopy. This involves the
insertion of a light guide into
the knee to permit viewing of
the joint surfaces, and the
insertion of tiny tools
to enable excision of the torn
portion by the orthopaedic
surgeon. It has revolutionised
the treatment of mensical in-
juries.

i

However, the technique is
‘costly and it is important to
cxclude from the selection
patients all those who are
experiencing knee pain as a
result of some condition that
cannof be (treated by
arthroscopy. This discrimi-

nation is often difficult to
achieve. .

~ Clinical tests described in

/the past to help orthopaedic

examiners make their diag-
noses have shown that even
the most experienced examin-
ers could nol expect to achieve

types of sound or vibration
detected and to recognise
those which are characteristic
of a particular pathology.

It is a tribute to orthopaedic
practitioners that they are able
to achieve 70 per cent diag-
nosfic accuracy given such
:ku;:lngent decmands upon their

However, modern technol-
ogy has now provided tolls that
can greally reduce the
required level of skill for these
tasks and thereby increasc the
expected accuracy of diagnosis.

The BBN 501 accelerome-
ter manufactured by Vibro-me-
ter of Hazel Grove, northwest
England, weighs about 2 g and
can be adhered easily to the
surface of a vibrating body
without adding significantly to
its mass. It contains an inter-
nal pre-amplifier that converts
the acceleration values of the
vibrating surface into an elce-
trical signal that can be pro-
cessed by conventional meth-
ods. Doctors showed in 1980
the superiority of accelerome-
ters over microphones (which
were favoured at that-time) for
detecting joint vibrations. This
is the basis for the technique

BL adhering threc
accelerometers around the
joint, any vibration will bc
detected by at least one of the
sensors. This relicves the
cxaminer of the skill of
detecting such vibrations. The
electrical signals may be
stored by a computer on floppy.
disk for retrieval. ‘

The [acility of studying the
signals after the examination
and of comparing their charac-
teristics against a bank of
stored signals makes discrimi-
nation between pathological
and normal ones a relatively
simple task.

F

Furthermore, it may be as-
sumed that an event occurring
within the joint will cause a
vibration that will be sensed
simultaneously on all three
sensors, and signals that occur
on only one sensor channcl
may :be excluded from
consideration.

More detailed frequency
analysis of the vibralional sig-
nals may now make it possible
that automatic discrimination
will soon be implemented in
the solftware of the knce
screcner,

NEW CTC
MACHINE
SPEEDS UP TEA
PROCESSING

A new tea processing ma-

conditioning, reduce heat gen-
cration during processing, re-
duce fibre formation and pro-'

duce more and better quality
tea. -

The Sennova tea proccssor,
as the machine is called, has

The two r componcents in
the manipulation are com-

ssion of the joint by longi-
m force bcﬁ:tn the foot
and the thigh, and rotation of
the tibia. These have been
implemented in Lthe design of -

. an excrcise machine on which

a patient can manipulale his
own joints during a strictly
controlled exercise routine.

A prcliminary trial of this
apparalus was out on a
small sample of 30 palicnts
who were scheduled for
arthroscopy.

In addition Lo the vibration
scnsors, an clectrogoniometer
for measuring the knee
was allached Lo the leg.
signals were rccorded the
compuler and analysed by the
examiner.

Tentative diagnoses
were allempted at this state,

based observations that the an-
gle of the joint at which a sig-
nal occurs indicates the posi-
tion of the tcar in the menis-
cus, and the side of the knce
that has been injured will
typically give rise to a stronger
signal [rom the sensor. These
diaghoscs werc then compared
againsl standard arthroscepic
diagnosis. ' -

Al this stage the treatment
of the patients was not in any
way influenced by the finding
of the knee screener. The re-
sult was an overall diagnostic
accuracy ol 86 per cent, and a
scnsilivity of 96 per cent for

better than 70 per cent (chine develo for cutti been under commercial opera-  meniscal tears.
ﬂ:nu-uc accuracy. Clearly tearing and cp:rdling (CTC) lt‘i Hon since 1987 and results
there is still room for |eaves any pre-con- oblained from its use confirm a Larger studies' have now

improvement which is why a
research prn&l:mm: was
undertaken at Department
of Orthopaedic Surgery,
Musgrave Park Hospital, in
Belfast, North Ireland.

Most of the clinical tests

ditioning required re pro-
cessing the leaves in conven-
tional methods,

The machine, developed by
a Calcutta-based manufacturer,
results in an | reduction
in machinery, intenance

major breakthrough in tea

processing technology, says Mr
Sen, a tea planter, engineer
and téa taster in a report in
“Invention Intelligence.”.

The machine is also being

slarted and the commercial
fulure of the Belflast knee
screener as a tool for relfable
diagnosis of nicniscal injury
will be determined by the re-
sults. It 1s expected, however,
the diagnostic accuracy may be

that have been described and labour cost. It has fetched imported to Turkey, Ban- :'“P;“‘;‘-'d 'il"'r:fl"“}' by the
involve three types  the inventor, M R Mohijit Sen, gladesh and Kenya, while Sri ':h nique ol  vibratien
of skill on part of the proprietor of the Trade and Lanka and Indonesia are Arthromelry.

examiner. Typically he is ndustry Private Limited, a showing iInterest In the

required to.mantpulate the ., .1 Rescarth Deve- °quipment. b Tl; E;}“?l .Tldh:i ;l
joint in some manner to (ot Cop tion (NRDC) n:. ts lrl is wi o s bc
simulate the conditions in P The major parameter for canl as WET peop

which the patient normally
experiences pain. Then he
must detect each and every
sound and vibration

that is
produced in the knee joint by

award of Rs. 50,000 this year.

While designing the ma-
chine, its inventor attempted
to eliminate the need for pre-

lca is specifications of
the processing surface which
were first laid down way back
in 1935 by Sir Willlam Mec--
kercher.

erroncously
surgery, achiceving a much
nceded reduction in hospiial
wailing lists. - |

referred for

— Spectrum.




