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CBRI entrusted project on
Improving Seismic Resistance of
Cultural Heritage Buildings by
European Commission

PROMPTED by the freguent earthguakes in India and
subsequent loss of life and property in huge proportions,
the Central Building Research Institute (CBRI), Rocrkee,
since the past decade, has been laying emphasis on
R&D in the areas of earthquake-resistant design and
consfructicn, seismic micro-zonation and seisric
vulnerability of existing structures. The work done so far
has shown promising results. Many public and private
sector organizations have sought CBRI's technical help
and guidance in their building design and construction
programme in earthguake-prone areds.

In the pursuit of a disaster-free India, European
Commission fo  India recently enfrusied a project on
Improving the seismic resistance of the cultural hertage
buildings under EU-India Economic cross cultural
programme to CBRI, as an Indian partner at the cost of
Eurc 267461 [Approx. Rs. 5.36 miillion).




XD Highlichts

Or Paulo B. Lourenco, Uni-
versity of Minho, Guima-
raes, Fortugal, is
coordinating the project.
Other European partners
include: are: University of
Catalonia, Spain, and Uni-
versity of Padova, Italy.

The main objectives of
the project are to:

* Develop an integrated
system of assessment,
which can accurately pre-
dict the seismic risk of
monuments with respect
to performance-based
criteria; the systemwill be
based on definition of lo-
cal seismicity; geometri-
cal and constructional
survey and vulnerability
analysis;

e Create a performance li-
brary for monuments, to
collect, systematically or-
ganize and disseminate
available knowledge and
expertise in order to cre-
ate a state-of-the-art in
the field of monument-
protection;

# Define guidelines and user's
manuals for repair, rehabilitation
and prevention procedures on
monuments in India, not only to
upgrade the existing codes but also
to’ define new regulations for the
application of innovative tech-
niques to Cultural Heritage Build-
ings (CHBs).

The guidelines would be in the
form of a widely disseminated docu-
ment offering guidance on strength-
ening strategies, to all professionals,
including conservation bodies/build-
ing owners, who in tum would dis-

Tﬂi): Prol V.K. Mathur,

Catalonia, Barcelona, Spain

Above: European delegation with Prof VUK. Mathur, Director,
and Dr Shailesh Agrawal and Shri Ajay Chourasia,

Scientists, CBRI, Roorkee

seminate the results obtained by the
project to the community.

The above programme would
lead to the exchange of expertise
between Europe and India, in the
field of conservation of CHEBSs, taking
into account the best trade-off be-
tween the local constraints in a de-
veloping country such as India.
Invaluable cultural heritage and spe-
cific building techniques, materials
and structural shapes, and the most
advanced techniques applicable for
building surveying, testing, monitor-
ing, modelling and restoring would
be deployed. The restoration tech-

Director, CBRI, Roorkee, India, at the
meeling with Dr Faulo Lourenco, University of Minho, Cuimaraes,
Portupal and Dr Pere Roca, Professor, Technical University of

niques and materials for
the Indian case study
would be defined, taking
into account their com-
patibility with local and
ancient construction
techniques and materi-
als.

Prof. V.K. Mathur,
Director, CBRI and Dr
Shailesh Kr. Agrawal,

Senior Scientist of CBRI,
are coordinating the pro-
ject. Dr Agrawal attended
the kick-off-meeting held
at Guimaraes, Portugal
during 6-7 February
2004. The second meet-
ing of the partners was
held in New Delhi during
14-19 July 2004 to review
the progress and dis-
Ccuss various issues to
pave the way for achiev-
ing the objectives of the
project. The meeting was
attended by European
partners Or Paulo
Lourenco and Dr Daniel
Oliveira, Professor, Uni-
versity of Minho, Guima-
raes, Portugal; Dr Pere
RBoca, Professor, Technical Univer-
sity of Catalonia, Barcelona, Spain;
Dr Claudio Modena, Professor, Uni-
versity of Padova, ltaly; Prof. V.K.
Mathur, Dr Shailesh Kr Agrawal and
Shri Ajay Chourasia. During the pe-
riod, the partners visited wvarious
CHE sites in India and identified the
Qutub Minar as the best case study
of CHB in India, owing to the impor-
tance of this monument.
Considering the complex build-
ing typology in India, Dr Paulo
Lourenco requested the CBRI Direc-
tor, to deliver a talk on 'Building Ty-
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pology in India” at University of
Minho, Guimaraes, Portugal.
During the meeting, a frame-
work was set up for organizing
the intemational seminar at Uni-
versity of Padova, ltaly under
the aegis of the European Com-
mission on 'Preservation, Con-
servation & Maintenance of Cul-
tural Heritage Buildings' where
the keynote addresses would be
delivered by the partners with
special emphasis on safety of

= DAD Highlights/Facilities

IHBT Collaboration with Panacea Biotech Ltd

HE Institute of Himalayan Bicresource Tech-

nology (IHET), Palampur, sometime back took
the initiative of joining hands with a private pharma
house, Panacea Biotech Ltd, Mew Delhi, for col-
laborative research projects and 1o translate its R
& D efforts into useful venture. A project was
initiated to develop appropriate agro-technigques
for cultivation of Euphorbia prostrata, to produce
raw material essential for manufacturing the drug
named ‘Thank God' by M/s Panacea, which pro-
vides relief to patients suffering from hemorrhoids.,
Owver 32,000 patients have benefited from Thank
God,' according to a study conducted recently.

CHBs in seismic areas and in-
terventions made after recent
garthquakes. A special session
dedicated to the analysis and
discussions of the activities of
the EU-INDIA project is also
planned. =]

Various parameters of plant material, viz.
seed biology, optimum soil conditions, time of
sowing, plant spacing, plant nutrition, and time
and schedule of harvesting were studied. Based
on the findings of the field and laboratory studies
at IHBT, the cultivation of the crop was scaled up at Lalru in the fields of Panacea
Biotech Ltd. Currently, Panacea Biotech Lid has large acreage under this crop.

Automated Adsorption Unit for Basullne Desulphurisation inaugurated at lIP

HRI S.C.Tripathi, Secretary, Min-

istry of Petroleum and Matural
Gas, Government of India, recently
inaugurated an Automated Adsorp-
tion Unit for Gascline Desulphurisa-
tion at the Indian Institute of
Peatroleum {IIP), Dehra Dun. The Unit
is a state-of-the-art equipment pro- (|8
cured under the Indo-Norwegian Pro-
gramme for Institutional Co-pperation.
It is the only one of its kind in the
country and would be used to carry
out detailed evaluation of adsorbents
and reactive adsorbents in the devel- §
opment of low-cost technology for g
production of ultra-low sulphur gaso-
line from refinery FCC gasoline. This
is a custom-built unit, designed to pro- &=
vide a high degree of flexibility to allow
the evaluation to be carried out under
precisely controlled conditions of tem-
peratures and pressures with regen-
eration of the adsorbent. 0

.-'-'-ﬂ-'\-::e;-'-u;mw/

Shri 5.C. Tripathi, Secretary, Ministry of Petroleumn and Natural Cas,
Government of India, inauguraling Automated Adsorption Unit
for Gasoline Desulphurisation at IIP
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RAD Highlights

New Projects undertaken/completed by CRRI

HE new projects undertaken

and those completed at the
Central Read Research Institute
(CRRI), Mew Delhi, in the recent
past include:

® Use of flyash for rural road works
near Dandeli {(Karnataka) a GAP
project sponsored by Rajiv
Gandhi Rural Housing Corpora-
tion Ltd

® Widening of marginal bund road
from GT Road to Road Mo. 59 as
a consultancy project sponsored
by PWD, Delhi

# Functional evaluation {Rough-
ness Index Measurement) study
on selected sections of NH-8 by
British Towed Fifth Wheel Bump
Integrator, sponsored by M/s L &
T Limited, ECC Division, Jaipur

® Axle load study for Indian roads,
sponsored by M/s Asian Institute,
of Transport Development [(AITD)
and World Bank

& An integrated approach in moni-
toring, mapping, modelling, as-
sessment and abatement of
environmental road traffic noise in
urban areas, sponsored by DST

® Estimation of fuel loss at New
Delhi Railway Station on Pahar-
ganj side, sponsored by PCRA,
Mew Delhi

® Estimation of fuel loss during
idling of vehicles at selected inter-
section of Delhi, sponsored by
PCRA, New Delhi

® Feasibility study for constructing a
new rail over bridge and rail under
bridges, sponsored by PCRA,
Mew Delhi

® Use of flyash for rural rocad works
near Dandeli (Karnataka), spon-
sored by Rajiv Gandhi Rural
Housing Caorporation Lid

# Restoration of damages to ap-
proaches to high-level bridges
across Sirsa river on NH-21 in
Punjab

® Strengthening of existing concrete
pavements at Heavy Vehicle Fac-
tory, Avadi, sponscred by EE(SG),
GE Avadi, Chennai

® Evaluation of the quality of PMB at
MNH-5 between Rajamundry and
Dharmavaram, sponscred by MNo-
vaphalt Construction Pwt. Ltd, Kol-
kata

& Construction of rural rcads using
flyash at Dandeli, Karnataka
(GAP-4414), sponsored by Rajiv
Gandhi Rural Housing Corpora-
tion Ltd (RGRHCL), Bangalore

e Investigation for design of flexible
pavement for movement of 100
tonne and 350 tonne crane at
Vadodara Refinery

® |nvestigation for remedial meas-
ure on existing mastic asphalt sur-
face on the deck of second Hoogly
Bridge

® Ground improvement measuras
for widening of industrial bye-pass
road (CNP-1230), sponscred by
Visakhapatnam Port Trust, Visak-
hapatnam, AF

o Utilization of kimberlite tailings in
road works, spongored by Na-
tional Minera! Development Cor-
poration Ltd. (NMDC), Panna, MP

e Standardization of autcmatic road
unevenness recorders (ARUR) of

two units received from M/s
STECO and one unit from M/s
Span Consultant, Delhi

& Evaluation of polishing charac-
teristics of road aggregates pack-
age lll, received from Mfs JSC
Centrodorstroy for the NHAI pro-
ject works on NH-2

® |nvestigation and recommenda-
tions of suitable corrective meas-
ures for prevention of read cut
slopes along access road from
Maihar Village to bridge point,
roldam, H.P., sponsored by Ma-
tional Thermal Power Corporation
(NTPC), Kaoldam, H.P.

Projects completed

@ Studies for aercdynamic stability
of cable stayed bridge decks’
(SSP-0014) sponsored by
MORTH

& Study of International Roughness
Index and travel tima on selaected
routes of state roads in Uttar
Pradesh, sponsored by Project Di-
rector, World Bank, State Hoads
Project Il, PWD, U.P.

e Axle load study for Indian roads,
sponsored by Mis Asian Institute
of Transport Development {AITD)
and World Bank

e Standardization of Automatic
Road Uneveneness Recorder
(ARUR) received from M/s
STECO, Delhi and M/s Span Con-
sultant

# Determination of PCM value of the
rurway at Port Blair Airport, spon-
sored by Andaman Public Warks
Department, Port Blair

e Evaluation of condition survey of
roads in Gwalior District, spon-
sored by CBI, Bhopal d
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Seminars

National Seminar on Futuristic Materials

HE Regional Research Labora-

tory (RAL), Bhubaneswar, re-
cently organized a two-day ‘National
Seminar on Futuristic Materials
(NSFM-2004)', jointly with the Indian
Institute of Metals (1IM)],
EBhubaneswar Chapter. The objec-
tive of the seminar was to review the
state-of-the-art technologies with re-
spect to synthesis, characterization,
evaluation and transformation of a
variety of futuristic materials and
identify niche areas of research for
long-term competitive advantage.

Around 100  scientists/engi-
neers from NTPC, MNAL, RRL (Bhu),
CMERI, East Coast Railway, NML,
EHU, CEERI, C-Met, RDCIS, BRL-
Thiruvananthapuram, 11Ts, IGCAR,
BARC, INDAL, MNALCO, etc. at-
tended the seminar.

Praf. Vibhuti N. Misra, Director,
HREL-Bhubaneswar, in his walcome
address gave an overview of B&D
activities of RRL-Bhubaneswar in
the areas of materials science and
materials characterization during the
last four years. He emphasized the
need to have a collaborative pro-
gramme with industries so that R&D
output of the laboratory could be
used at the shop floor of the industry,

The Chief Guest, Padmab-
fusan Dr P. Rama Rao, Dr Brahm
Prakash Distinguished Professor, In-
ternational Advanced Research
Center for Powder Metallurgy & New
Materials (ARCI), Hyderabad, in his
inaugural address highlighted the
need for basic studies in the area of
material science to understand the
extremities of materials. He also
highlighted the priority areas of re-
search which need to be pursued.

Cr P. Rama Rao, delivering his
inaugural address during the Mational
Serninar an Futuristic Materials

Or S.K. Tamotia, President &
CEQ,- Indian Aluminium Company
Limited (INDAL), Kolkata, who was
the Guest of Honour, emphasized
the role of alumina in developing
future materials required for different
applications.

The technical session was quite
interactive.

The valedictory session was
chaired by Dr P.R. Tripathi, Ex-CMD,
MNMDC Limited. Prof. Misra presided
over. Prof. 8.5. Dara, Consultant &
RC Member, RRL-Bhubaneswa,r
was also present during the occa-
sion alongwith Shri B.B. Jha, Scien-
tist of RRL-Bhubaneswar,

Dr P.R. Tripathy in his address
categorically emphasized the need
to utilize industrial waste for making
useful products and gave an exam-
ple of utilization of blue dust for mak-

ing ferrities for electronic industry,
He stressed that though stesl re-
mained material for the future to im-
prove basic infrastructure, there was
a need to have indigenous technol-
ogy for metals like titanium, zirco-
nium, hafnium, etc. One should also
explore the possibility of producing
and characterizing nano-materials
for different applications.

Addressing the gathering, Prof.
Misra expressed his satisfaction
over the participation of eminent ex-
perts during the seminar and high-
lighted the expertise and facilities of
REL-Bhubaneswar in the area of
materials technology and materials
characterization. He also requested
the eminent experts to identify the
major goals and thrust areas in ma-
terials science in which R&D of our
country should be focused in the
coming years.

Prof. 5.5, Dara in his address em-
phasized the need for development
of tailor made materials. He said that
many R&D inventions could not be
utilized owing to lack of proper ma-
terials. He suggested that basic stud-
ies on complexities of materials be-
haviour need should be studied and
utilized for specific applications. Dis-
cussion was very interactive with
comments from number of organiza-
tions like, IGCAR, lITs, IS¢, OPGC,
Tata Steel, East Coast Railway, RRL
(Bhu), MALA and many others.

The session was concluded by
vote of thanks coffered by Shri B.B.
Jha, Scientist & Convenor, NSFM-
2004, REL-Bhubaneaswar. 0
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Conferences

Conference on Rain Water Conservation and

Research Institute
{NBRIj, Lucknow, and UP
Ground Water Officers’
Association, jointly organ-
ized a one-day conference
on ‘Rain Water Conserva-
tion and Community Par-
ticipation’ on 10 June,
2004 —the Ground Water
Day.

About 250 experts par-
ticipated in the confer-
ence, the main objective of
which was to draw the at-
tention of the planners,
scientists, engineers, pub-
lic and the Government to-
wards ever-depleting con-
ditions and the alarming
situation of ground water
resources in the country,
in particular, in Uttar
Pradesh, so that comec-
tive measure could be
taken towards the control
of unregulated ground
water extraction and mak-
ing effective legislation,
Technical  deliberations
were held on various top-
ics of ground water. The
conference provided an
appropdate platform for thought pro-
voking and meaningful deliberations
and thereby arriving at useful conclu-
sions regarding management and
conservation of ground water re-
sources.

Shri Shakir Ali, Minister of State
for Small Irrigation and Ground
Water, U.P., inaugurated the confer-
ence. Ms Sunita Narain, the noted
envircnmentalist and Director, Cen-
tre for Science & Environment, New

Top:

Community Participation

HE National Botanical —[EREE=—"

Shri R.S. Sinha, President, UP Ground Water Oificer’s
Association, explaining the objectives of the conference on
‘Rain Water Conservation and Communily Participation’. Seated
(fram Jeffl are: Dr P. Pushpangadan, Dr Sunila Narain, Shri Shakir
Ali, Shri Prabhal Chandra Chaturvedi and Shri M.M. Ansari
Abave: Dr Sunita Narain being explained about the roof top rain
water harvesting system, installed at NBRI, by Dr H.M. Behl

Deihi, delivered the keynote address
on ‘Making Water Everybody's Busi-
ness — Our Challenge’. Ms Narain
stated that 80 per cent of agriculture
production and 90 per cent of drink-
ing water were derived from ground-
water resources. “Water is the
starting point for getting rid of poverty
in the world. Water security is the
starting point for food security. ltis
ironical that we have exhausted
huge amounts on water resources

development, but still the
situation is not sustain-
able,” she said. Citing
the example of village
Laporiya in Rajasthan,
where villagers  at-
tempted to replenish the
100 wells located in the
village by simple water
harvesting techniques,
she said that such sim-
ple technigues could be
used everywhere else for
recharging groundwatler.
She wamed that digging
and re-boring deeper
into the earth tfo reach
groundwater was not a
solution, as fluorosis lev-
els increased making the
water deadly for con-
sumption. This is al-
ready a major problem in
Uttar Pradesh. It is now
imperative fc have closer
monitoring of the ground-
water situation in the
state, she observed. On
the basis of simple calcu-
lation, she stated that In-
dia received only 100
hours of rainfall out of a
total of 8760 hoUrs in a
year. The only solution
is to capture rainwater, store it, re-
charge and then use it for the long
dry pericds, she said. She further
said that the growing water crisis of
the 21 century was bound to force
humanity to lock for other ways of
managing water resources, includ-
ing going back to community-based
water management using rain water
harvesting. Emphasizing the impor-
tance of ponds in rainwater harvest-
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ing, she said that unless attention
was paid to this aspect, rainwater
harvesting would remain a slogan.

Ms Marain further said that while
licensing of tube wells might be an
effective way to check indiscriminate
extraction of groundwater and there
was need for a proper regulatory
system for issuing of licenses for dig-
ging tube wells. “Let each roof be
our catchment area,” she exhorted.
Ms Marain concluded her impressive
lecture with a 90 second film depict-
ing how public participation was re-
quired to save every drop of water.

Shri Shakir Ali, in his address, said
that unplanned exploitation  of
groundwater was a big danger. He
pointed out that the issue of ground-
water could be neglected at present
but its importance was bound to
come to the force in the coming ten
vears. It was time to start groundwa-
ter conservation on a war footing,
and it was the responsibility of ex-
perts in the field to make the public
and government aware of the conse-
gquences of this unplanned exploita-
tion. Unless right steps were taken
today, it would be too late to repent,
he cautioned. He emphasized the
need to start a campaign for ground
water conservation on the lines of

Foundation Day Celebrations

the Pulse Polio campaign. He also
released a publication entitled Bhujal
Samachar Patrika on the occasion.

Earlier, Or P. Pushpangadan, Di-
rector, NBRI, in his welcome ad-
dress, said that water was the most
crucial issue as the recharging pat-
terns had been completely de-
stroyed and recharging was not be-
ing able to keep pace with the rate of
withdrawal from pumps and tubew-
ells. Therefore, it was necessary to
requlate the irregular extraction of
ground water for the survival of civili-
zation and cities. Massive move-
ment should be organized to sensi-
tise people about the importance of
rainwater harvesting as the ground
water level has reached an alarming
level in Lucknow.

Dr Pushpangadan also announ-
ced that in an endeavour to promote
Rain Water Harvesting (RWH), 1000
3gq meter of NBRI TNK Block [(Ge-
netic block) building will be used for
groundwater recharge. It is esti-
mated that nearly nine lakh litres of
water will be harvested in one sea-
son, which otherwise goes waste.
Later the participants of the confer-
ence were given a demonstration on
rainwater harvesting.

Shri Prabhat Chandra Chaturvedi,
Principal Secretary, Minor [rrigation,
Ground Water, Government of Uttar
Pradesh, in his presidential address
emphasized for the need for coordi-
nated efforts of MGOs, scientists, en-
gineers, user departments, govern-
ment and public for the management
and recharging of ground water.

shri Sanjay Bhoosreddy, Special
Secretary, Minor lrrigation  and
Ground Water, in his presentation on
‘Importance of RWH — An over-
view', emphasized that there was a
need to expedite efforts. “The need
of the hour is to go for blue revolution
to achieve ‘Sampoorna Jal Swaray’
he asserted. He further said that it
was wvery lkely that the next war
could be for water. There should be
a uniform view of central ground
water department, state groundwa-
ter department and other technical
departments, he added.

Shri R.S. Sinha, President, UP
Ground Water Officer’s Association,
explained the objectives for organiz-
ing this conference. He said that it
was a cnme to recharge polluted
water as it leads to the contamination
of groundwater. ]

CSIR Foundation Day Celebrations at Luboratories/Institutes

ALL the 38 CSIR laboratories/institutes celebrated the CSIR Foundation Day on 26 September with
great pomp and gaiety. The programmes organized on this occasion by CECRI, CGCRI-Khurja

Centre, IIP, NAL, NISCAIR, and RRL-Bhopal, are highlighted here :

Central Electrochemical Reseurch Instituie (CECRI), Karaikudi

At CECRI, Dr B.R. Subramanian,
Advisor, NIOT, DOD, Chennai was
the Chief Guest. Dr Sundarrajan,
Deputy  Programme Director,
Erahmos, DRDL, Hyderabad, deliv-
ered the Foundation Day Lecture.

In his welcome address, Dr D.C.
Trivedi, Deputy Director, CECRI, de-
scribed the areas of expertise of the
two guests—Ocean Science and
Marine Biology (Dr Subramanian)
and Missile Technology (Dr Sundar-
rajan} and called electrochemical

science and technology as an area
sandwiched between those of the

two honoured guests.

Delivering his presidential ad-
dress, Dr A. Rajendran, Deputy Di-
rector, CECRI, said that more than
festivities, what was important at the
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Foundation Day Celebrations

moment was {o work towards
sustainable development of
India, with people engaged in
gainful endeavors. Sustain-
able development, he felt,
was linked to technological
inventions and interventions.
Urging his colleagues to re-
dedicate themselves to na-
tion-building, Dr Rajendran
cited a survey conducted by
Shanghai University, which
noted that Indian scientists
occupied top positions the
world over, including at top-
flight organizations such as
MASA. However, he was
quick to peoint out that that
was no reason for compla-
cency as the best institution
in India, according to Shanq-
hai Index, was only the 250 h
in the world. He enlightened the
audience on CECRI's publications,
patents, processes, and select pro-
jects being undertaken by the insti-
tute. Dr Rajendran concluded by
stating that CECRI's emphasis being
on energy, environment and electro-
chemistry, the technologies devel-
oped at CECRI were truly
enabling-technologies.

Dr Subramanian, in his address,
stressed that science and technol-
ogy formed the backbone of any
country. He said information technol-
ogy had brought out India’s real po-
tential to the world outside, and that
the country was poised to repeat that
in other areas too. He then went on
to trace the growth of the National
Institute of Oceanography, and its
close links with the Department of
Defence. He cited the Antartica Ex-
peditions and the extraction of met-
als from polymetallic noduies as rep-
resentative examples of proud
achievements by India's oceanogra-
phers. The survey of such nodules, a
work jointly undertaken by NIO and
RRL-Bhubaneshwar, made India the

FOUNDATION DAY

3 B.R. Subramanian, Advisar, NIOT, DGO, Chennai, delivering his
acidress during CSIR Foundation Day celebrations al CECR|

first to be recognized by the Interna-
ticnal Seabed Authority for such
studies. The study, Dr Subramanian
said, would be augmented once the
deep-sea vehicles and cameras re-
quired for mining the nodules were
upgraded from their present depth
capability of 450 m. Tackling pollu-
tion and corrosion problems con-
nected with the mining are being
examined by RRL-Thiruvanantha-
puram, RRL-Bhubaneshwar and
CECRI in association with NIOT.

Ancther area of much interest is
the extraction of biological sub-
stances from seas. This is an area in
which a host of institutions such as
RRBL-Bhubaneshwar, CDRI, CSMCRI
and lICT are presently working.
Their investigations are set to make
India the first country to develop an
anti-diabetic drug based on sea-
based organics. With 71% of the
globe covered by the oceans, ex-
tending the legal continental shelf is
of strategic and economic impor-
tance to littoral states such as India.
Studies by NIO and NGRI show that

India's continental shelf
. extends up to 150 nauti-
cal miles.

; In his CSIR Foun-

dation Day Lecture enti-
= tled Trends and
~. Challenges—Guided
Missile Programme, Dr
Sundarrajan took the
audience on an excur-
# sion through India's mis-
sile technology map. He
= began by hailing CECRI
as a strategic and ena-
bling partner in the de-
fence programmes of
the country. CECRI's
role was particularly cen-
tral in areas such as batteries, corro-
sion protection and materials devel-
opment, he added. Tracing the
evolution of India's missile pro-
gramme from the 1970s when it be-
gan a reverse engineering exercise
on Soviet missiles, Dr Sundarrajan
explained the manifold approaches
that his organization took in reaching
where it is today: technology focus in
the 1980s, concurrent engineering in
the 1990s, and joint venture ap-
proach post-2000. The first ap-
proach—ripping open Soviet-built
missiles to study them—{ailed to de-
liver the expected results.

Realizing that missile develop-
ment involved a number of critical
areas such as propulsion, structural
engineering and control electronics,
Dr A.P.J. Abdul Kalam presently the
President of India, introduced the
concurrent engineering approach
based on Indian standards. When
India launched the Agni missile in
1988, the West imposed sanctions
under the Missile Technology-Con-
trol Regime on the country. How-
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ever, DROU's initiatives were unaf-
fected because all its designs were
based on Indian standards. Today,
" India's missile R&D programmes run
parallel with production, benefiting
more than 80,000 workers,

Bussia’s anti-ship cruise missiles
have unparalleled technology. Upon
Dr Kalam’s initiative, the Russian
missile establishment, hard hit by a
poor economy but rich in expertise,
and the Indian counterpart, reccg-
nized their unmatched integrating
capabilities and joined hands.

Thus emerged a lire of missiles:
the anti-ship skimmer Trishul, the
surface-to-surface  Prithvi missile,
the surface-to-air Agni missile, the
surface-to-surface  Akash  missile
{the eguivalent of the Patriof missile
of the US), and the third generation
anti-tank Mag missile.

Today, we hawve the supersonic
Brahmos, the first of its kind in the
world, working on ramjet propulsion,
covering a range of 230 km, and un-
detectable by any existing ship de-
fence system.

However, this system will have
to wait for about ten years before its
technology can be declared mature,
for there are problems to be set
right.

Of relevance to CECRI are
high-energy hatteries and corrosion
protection. Particularly in the area of
corrosion, aspects of inter-granular
corrosion, embrittlement, high-tem-
perature atmospheric corrosion and
stress corrosion cracking must be
addressed. Moreover, special glues,
conducting enamels, primers and
adhesives must be developed. The

Foundaticn Day Celebraticns

spin-offs from the above research
will have ramifications in biocompat-
ible implants, drug delivery systems,
toxicity testing, localized cancer ther-
apy, DNA probes, etc.

What DRDL is aiming at is not
indigenization, but production under
internaticnal  specifications and
availability in the international mar-
ket. He stressed the importance of
glectrochemistry  for  high-dimen-
sional accuracy and miniaturization.
He alluded to a future based on mi-
cro electro-mechanical systems and
nanotechnology. Batteries based on
nancelectrode materials, he said,
werg expected to give high energy
densities and power densities, and a
determinable life.

Typically, these batteries will be
used for remote and stand-by power.
As for power sources, they must typi-
cally endure at least 1400 charge-
discharge cycles and must have an
energy density 100 times that of tra-
ditional devices.

According to Dr Sundarrajan, fu-
ture wars will be of the following
types: oxygen war (where our chal-
lenge lies in areas such as electro-
chemical desulfurization of flue
gases, and mitigation of arsenic/iron
pollution in rivers and canals); re-
source war (e.g., safeguarding
bridges—it is believed that 10% of
our bridges are crumbling every yvear
due to concrete corrosion); water
war (areas of concemn here include
photoelectrochemical harvesting of
solar energy, sensors, poliution con-
trol, and wastewater treatment); and
information war. Dr Sundarrajan
concluded his lecture by outlining the
various facets of DRDL's interface
with other crganizations and indus-

trial houses: strategic partnership,
inter-disciplinary approach, produc-
tion-oriented R&D, and global mar-
keting and establishment of centers
of excellence.

Shri K.V, Kunhiraman, Control-
ler of Administration, CECRI, pro-
posed a vote of thanks.

Cash awards and mementos
were given to CECRI staff and their
wards, Members of the staff who
completed 25/30 years of continuous
service in C3IR, scientists who won
honours from cutside agencies, per-
sonnel who obtained higher educa-
tional qualifications were given
mementos.

Wards of the staff were also
given prizes and incentives for excel-
ling in schoal final examinations and
in competitive events connected with
the Foundation Day celebrations.
Cash awards were presented to divi-
sicns that fetched the maximum
funding as well as to those scien-
tists/divisicns that produced the
maximum impact by way of publica-
tions. One of institute’s B Tech stu-
dents was presented the Hiren
Barucha Memorial Award.

As a part of CSIR Foundation
Day celebrations Open Day was ob-
served on 24 September at CECRI.
Thousands of students and general
public in and around Karaikudi vis-
ited this institute. Besides, several
hundred of students and faculty
members from neighbouring cities
Madurai, Tiruchirappalli and Thanja-
vur utilized this opportunity to have a
glimpse of the R&D achievements of
this institute.
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Central Glass & Ceramic Research Institute (CGCRI), Khurja Centre

The CGCRI Khurja Centre ob-
served open day on this occasion.
Students from local schocols and
polytechnic visited the centre. They
were given live demanstration of the

various technigues in physical,
chemical laboratories and pilot
plants,

S o

The visitors showed keen interest
in the newly commissioned gas fired
roller hearth kiln in addition to other
equipment for ceramic processing.

The various programmes organ-
ized on the occasion include : the
CSIR Foundation day lecture on ac-
tivities and contributions of CSIR to-

Sludents being given the live demonstration of a technique in the chemical lahorat

wards the develepment of the na-
tion; A film on glass beads devel-
opment and a drawing competi-
tion.

Dr L.K. Sharma, Deputy Scientist-
in-Charge explained the achieve-
ments of the laboratory and also pro-
posed a vote of thanks.

ary (eftlh and being explained aboul

the gas-fired roller hearth kiln; during CSIR Foundation Day celebrations at Khurja Centre

Indian Institute of Petroleum (IIP), Dehra Dun

At IIP, Shri M.S. Srinivasan, Addi-
tional Secretary, Government of In-
dia, Ministry of Petroleum & Natural
{zas, graced the occasion as Chief
Guest and also delivered the CSIR
Foundation Day Lecture. The func-
tion was presided over by Dr Avinash
Chandra, Chief Consultant to Qil In-
dustry Development Board and Di-
rectorate General of Hydrocarbon,
MOPNG.

Shri Srinivasan began his lecture,
by stating that energy is prerequisite
forany civilization. While the sources
of energy used by mankind have
been changing from wood to coal to
oil, Shri Srinivasan opined, the pre-
sent century belongs to natural gas.

He expressed deep concern about
the turbulent, tumultuous and trou-
bled time through which petroleum
industry is passing owing tc the spi-
ral rise in the price of crude oil. He
quoted some pradictions that crude
oil price may touch as high as $ 80 to
85 per barrel in the next few years.
The time has come when cne has to
look for alternative fuels which are
not only renewable but also do not
destroy the nature's carbon cycle.

He expressed concern over the
adverse climatic changes leading to
increased emissions of carbon-di-
oxide in the atmosphers which is re-
sponsible for global warming. He
said that temperature of earth’s at-
mosphere may increase by 5°C by

2025 and subsequently to frighten-
ing levels. The results of global
warming would be disastrous for the
mankind owing to melting of ice, in-
crease in sea-level, frequent hurri-
canes, storms and so on.

Talking about the revolution in
technology development, he high-
lighted the rapid progress made in
electronics and artificial intelligence.
With the latest developments in com-
munication, 'distance’ has lost its
meaning. While giving examples he
brought cut that science fictions are
turning inte reality. He also touched
upon new generation technologies
such  as  bictechnology and
nanotechnology, and opined that pe-
riod 2010 to 2040 will belong to
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