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SOME ASPECTS OF THE CONTRIBUTIONS
FROM INDIAN WOMEN TO AEROSPACE

Ms Kayai \f . .
Naod  Aeopae  Laboaoes Bagie

Asis wel known, Aerospace 5 a mulidisopinary fed  inegating aeas such as mateias
soence,  shudures, eedroncs, aeodynanics,  propuison, soware  deveopmet e I indg
saved  aganzaions and lboratones ae engaged n hgh qually reseach  and developmental
adiviies n te feld o aeogpace  Ideed the adivies nduwe  controutions fom boh men
and women. In tis  wite-up, abief ouine o someaspeds of the contibutions fom women
Soentsts, techndogsts and aher  professionals o ts hgly speddized fed & gven
Undoubedy, the ensung accout 5 not  exhausive.

t must be mentioned that the information provided here is based onthe lecires  on vared
topcs, deveed n the seminar ened T Womern Aeospace n Inda ' hed at the Naona
Aerospace  Laboratories(NAL), Bangalore duing December 2001, under the auspices of the
‘Women's Empowerment Year - 2001 ' dedared by the Govemment of Inda.  To get an insight
no the oontouions fom Inden womenb aemspece, somed te s covered n e semer
dong wih the named te rEevat  oganzaions ae kBed bdon b must be ponied out tet
n manyo te investigaions womenhave the lead rokes.

By womanin te field of aerospace has been refered 0 as an ‘Aerowoman. The Aerowoman
d hda pody paigees n te oy  adMies

AcMies comeced wih SARAS the 14 segir muli e aioafiNAL).

Pepgan o dieet s o pdymes - es m®Is  pEoEs  aOnpodes - Tor aaogEe
applcations (NAD).

Devdlopment  of suface  modiication tedndoges  for aeospace - Development of sunshied
mia, se  pang o MuxdDevix fiers ood phing  on diio D pie maeis  suh
as A, Mgad saness  sed for space progams, development of ion paing o A, Radar
refecting coaing  (ADA), high speed cadmium plaingHAL), ion  nitiding o dat tads
(ADA), chemical miling of aerospace components (HAL) etc. (NAD
Development of pressure  sensve pants for wind tumnel studies(NAL).

Stene o igt gnbion adis e h conempoay  aoat desogn n Inda(NAL).
Desgn,  fhicaion ad ype oaficaion od afige mee for afgher aoat Afige
meler enables N senice  load  monitoing(NAL).

Xqay and related  sudes on the efed of enronmental  exposures  on poymers  used in
aeogece.  Identiicaion o dsudue - popaty  coreaion(NAL).

Generaion of mosture absompion  at coupon level for the poymeric  components used in
HANSA- Atwo seater al composite  aircraft developed at NAL(NAL).

Quaification of maeids used n HANSADr fre  proedion(NAL).
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«  Instumentation aspects of seady and unsteady measurements in wind  tunnels(NAL).
« Vbaton sudes onasospace studres  and sysems(NAL).
Impedt of acosic  lbeds  on aroatt stucres(NAL).
Ar ships(NAL).
«  Instumentaiion for measuing \ishily n aipos(NAL).
« Cockpt ergonomics(NAL).
« Padd  pooessgNAL).
Moddng and sysem  identiicaiion for aoat  Sabiy and conrolNAL).

CPDtods  and computaional sofware  for aerospace. Indudes  presigous proeds ke
SARAS,HANSA, LCA, ASLV/GSLV(NAL).

«  NISHANTanunmannedaerialvehicle(DRDO,ADE).
Development of DAIR(Dynamic Avionics  Integration Rig) for LCA(ADE).
High temperature  carbon - carbon  composites(DRDL,Hyd).

«  Intemational Sedal  operaions - Tadking ocowmdng of arspece wihout  compromising on
a sy inda, Mumba) .
Satele moble communcaion N the amence of bnd besed cellar  senvie(SRO HSAC).
MissioncomputersoftwaredevelopmentforL CAavionicsandweaponssystem(ADA).
Desgn and development  of satelie construcion(SRO 4SAC).

«» Chedout opeaions  for figt  woty  sagies|SRO 1SAC).

» Spece astonomy-  Astosat, an Inden muliwavelength astonony  saelie(SAC).
System engneering N IRSISRO  4SAC).
Linum  ion batery(SRO  4SAC).

« Space evonment  and materials(SRO HSAC).

»  INSAT2E,Communicationtransponderswitching(ISRO-ISAC).

»  GSAT,Powermanagement(ISRO-ISAC).
Space cat  mantenance(SRO  HISAC).
Payload data handing(SRO  ISAC).

«  Propelnis(L PSCVaiamah).

«  Qudity assuance of sofware (VSSCTWM, RelQ sofware).

»  Soundingrockets(VSSC, TVM).
Moo a \eiIS))
Fying eqeience on HANSA3Banasthai  Vidyapith).

« Cooing desgn of vanes1700K30bar(GTRE).

»  Aeroengine(GTRE).
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«  Seooday  insgdiies n sear MISCINC.

Andmanymoreitemsnotiistedhere.

t maybe noted that the rde of womenin aerospace s not confred to any one area.  Widely
vayng  dsgones ae berg dey handed

Futer deed  desapion d v gedc ienms fon te doe meioed B Wl be pesened
dung te coference’  Womersoentsts and technologisis for nationd  development.
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SCIENCE EDUCATION:

REACHING THE UNREACHED

Dr. Badiaer S. Mahgan Homi Bhabha Cene for  Scence  Edlication,
Taa e o FucAmed Ressadh Mumba

EQUITY and excelence  in scence and mathematics educaton,  spanning priimary to higher
secondary  educaion, |5 the basc phiosopiy of the Homi Bhabha Cente for  Scdence  Education
(HBCSE), an autonomous unt  of the Tala Instiute of Fundamenial Research, based n Mumbai.

HBCSHs fnancaly baded by the Depatment of Aomc Enemgy, which suppots avaigly of

reeach  adMies N nuber added stees adin stee  educaion Dwese  progammes

ae undeway at HBCSEreseach and suveys in sdence  and mathematics  education,  training
pogammes for taches and sudens  at difierent levels, devdopment of different subect

Eboraioies, ndudng  anniegaed Hoosoy w6y essy adbdke nmaeis o e ndde

mnoved i sdence  popuiarization: panel  exhbiions onhsoy o sdence, womenin soence

ad ssaiebe  devdopment for abeter wold dong wih aset of popuar sdence  books have
been wdy  goprecaied A b poganmes ae sadive D gender ses ad thee  ae consart
eios D mach oher dsadveriaged  sedos

Programmes designed  for - gitstudents, o with components of gender issues, and which, in

un, hae animpad on sdence  educaion,  ae highighied here.

RESEARCH PROGRAMMES
" Al ressach  pogammes of HBCSEae fed by comempoary  schoashp i oognive,  sodd,
hisorical and phiosophcdl ageds o sdence  educaion

1 Gender axd Scence : Severd research  programmes have been underaken in this area 1
urad te maner n which g sudens  tink  about difierent Bues, ndudng  sdence
scientists and mathematics. This understanding  futher  infoms  the HBCSEexperts  in
cognve  scence  and aher aeas, whoare invoed n the devdopment of cumcuum  and
dher educaiod  meierias

a Gexe seedypig of poessons by swoeris ¢ Ths wok esgbished  that sudens  ad
tachers N Al and uban aeas Sereoype  pofessons  acocoding 0 sex aptiudes  and
pefeences for apoesson wee goed by boh taches  ad sudeniss The reseath wok
eeded tet gk wee et D besddy sued D de wihpd owvpang  poessos,
such as tachng ad nusing, o wok as adomesic sevat  The dificut o chalengng
professors, such as beng apia, famer o bushessperson, were assumed © be meant for
mae sudens,

b Swbes pes aou soace ad etk GAS) : Ths wes an nemaiond ookboraive
poec amed a findng out howsudents n dferent  ocounties  tink about sdence  and
SEES Rek meed ted hn dtbs n dap aied Dt DaEn  cugmEs
hed posive  peogpions o stence and soeniss. h adang eecse, hBogdy nmaess wee
gl as gis
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Avhe aged o e SASsdy noved  idg  ou geder diierences, f ay, n te peeenes
o sdhod  adies amogauets  eypely  duig disdod hous Whe te fBree dudens
repoted oy fve  aciviles conneced o homechores (ke  making bread, buter o yogur,
savg, weang and kniiing), the mae swdens had along & of 40 advies rangng fom
meking  diferent atdes wih tos © deevaion o the sky and evonment Ths sudy hes
mpotant  implications for sdod educaion ad gender equly, especaly  for it generation
emee  suders.

2 TheHealthEducationProgrammeattemptedtofindoutstudentsunderstandingabout
difierent ageds o hegth and her undesandng  about communicable  dssases. Swudenis
representing three  different demographic  groups - uban Engish  medum, uban Marathi
medum and a rural  Marathi  school  frequented by tibal  students - were chosen for  this
sudy. In the fit pat of s sudy, fenmde sudes peformed beter tan ther mae
coepats  ond egt gen caegoies o hedh,  ad te dierences were Saisicaly
sgiat o our o te et cegoes i, phyed sl pedooge ad geree
Ths gender diiefence N sdens udesandng about heath  needs 0 be capiaized upon
by heath pammes and educaionss.

3 DiagnosingLeaminginPrimaryScience(DLIPS)attemptedtodiagnosealtemative
conoepions hed by el and uben sidens n sdeded  topcs N opimay  soence Among
saved  fndings, there were maked gender difierences n te regposes o sudens  Gik
adbos boh n uad aduben aess, cameuw wih diferent tyes of Bs  when quizzed
ook Mg o Mg e Thebs indeed ta tee wee dieencs n te marer
n whch momaion  wesoganzed  peceved by sudels. Agan, ts  hes mpicaion . for
edok wies, whoneed D Be cogzae o te vewsideess o gl sudens o, whie
wing 6 o dawg saos

4 Devdopment of Cumiclla  and Educafonal — Materiaks: The reseach  wok at HBCSHhas fed
o te pit maes o te Cae

a The amcum  books fied, Homi Breha Cumiclum, ae sensive 0 gender ssles,  which
ae gopopisiey addesd n te does B¢ ad bdaos

b Foundationcurriculum: Anactivity-basedFoundationCuniculum(FC)inscience,
techndogy and socely for seconday and higher levels s amed a pepaing  sudens  for
copng with the complex demands of modem technological society. FCindudes aset of
eightbooksondifferentthemes.Genderissues,includingwomenindevelopmentand
educaon, ae induded ©n the books on Bducaion  and Conficts.

5 Sdence Oympads HBCSHs te nodd agency for conduding  scence dympads  in bioogy,
chemisty and physics. In the findl  examination, Indan students  participate in the
Intemationel Oympads, where they ae known o pefom  crediably. Unfortunately, the
represeniaiion o gi sudens hes been unsaisicoy. HBCSHs oconcemed about this  and
wold ke D pomoe efols © mpoe ts  Suain
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RADIATION PROCESSING OF FOODS
FROM LABORATORY TO MARKET

Dr. V. Suwdha Ra0  Food Tedrobgy Diison

Food 5 vid for owr edence. Ahough weare sefsuficent in food podudion,  wih the
gowh in popusion te need for food secuity N tams of consevaton and presenvation is
impotart and need of e hour  For economic Sigbily o araion,  sefelnoe food  seauiy
and controled popubion  ae impotant  prerequisies. Deo topcd  dnele,  edequee ad
mproper sorage fadlies, seasord natre  of production, nedequee  tanspat fom fam ©
consumer resut n 20:30% posthanvest bss n food Thee ae vaiouis methods o cod e
gobe  ad iniesiaion n food adeedyg te shefie Redbion poosssg B ae d te
latest methods developed to conseve food. Radiation  processng of foods can conbue 1o
naions  food secuiy by redudng  posthanvest losses caused by nsedt  niesion, microbal
gpolage and physiological changes. More than 3 decades of reseach and development at Food
TechnologyDivision,BhabhaatomicResearchCentrehasdemonstratedtheusefulnessof

radaion  pooessng o foods as one of the impotant and peacsil wse of atomic  energy.
Redbion pooessg o food nvdves  te coded . gpplcation o eney fom oidyg  redein
such as gammarays, e€lectrons and X+qays for preservation of food Gammaays, commonly
used for food ae shot wavelength  radiaions of the electromagnetc spectum.  Gammaays
ae emited by radiosoiopes such as Coldwhie eedrons  ad Xtays ae geneaed by machine

Poen padcd  gopcaions o raddion  pocessg o food induce

«» Destudon  of pahogenc bedeia  and paresies of pubic  heath  sgniicance n raw and
minimally ~ processed  foods

Moobial  decontamination of spoes and dy vegeible  seasonings

»  Ised  datesaion o gas, kgumes ad oher Soed  produds

« Inhbion o spouing h bub ther adma aos

- Shefie eemn o fus advegeEbes by dig  meuaon ey and mooe
Spokege

» Cotd o ned pess n fesh fus adwegedbes for quaaiie puposss

«»  Braemat o te eigeeed see o mea, poy, sedood fesh fu ad vegeEbes
by reducion  of spolege  causing  microorgaNsMS
Thesafetyandnutriionaladequacyofiradiatedfoodsforhumanconsumptioniswel

of foods and 28 counies  are commercialy  using this techndogy and marketng  iradiated
foos
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Tooversee a aspeds of commerda food  iradiation in the county the Govemment of Inda
have consiitied aNaional Montoing  Agency under the Chaimanship  of Secetary, — Ministy
o Hedh and Famly Welareer Thefood tems gpproved for radaion processing ae noiied n
the Gazette of Inda as an amendment to the Prevention of Food Adulteration Act, 1954 and
Rues 1955 pemited for domesic and eqot makeing  and consumpion  are as folows  © Rice,
e, whet tu,  nech pkes e ded 5 s oo poes gl goy SO
segfood (fresh  and fozen) meat and mest producss.

Despie te evdence o poen sy ad ussness o radaion  poocessng tedvoogy,  there
5 sl reudance wihn  te food ndusty N manyoouties ndudng  Indee Ths 5 due ©
peceved  oconsumer resstance o an unwilingness ether © upset the sals quo or o be the
it © pomoe a newtednoogy.

Maket epeience n severd oouies  showthat cosumes ae wing © pudiese  inadiaied
food whenever it has been avaiable, once they understand the beneft Numerous consumer
acceptance  studies  worddwide and our consumer sunvey indicate  that majoity  of consumers
ae ether ignoant o have preconceved  wiong naions  about the technology. Our experience
hes soan tet gvg  ocored  momation about te saely and benet  of the pocess, ey
of consumers do acoept this  tedhndlogy.
Thejoumeyfromlaboratorytomarketisnoteasyforanynewfoodproductoranynew

technoogy and moe o for radaion  processed  food  The word Yadiation cegles  futers n
oonsumer's mind even in highy educated dass It s wongy assocated  wih the  honifying
memories of atomic bombexplosion of Hroshima and Nagasaki or contamination of food due
o Cherdbyl acodet I radbion pooessng,  food does not comein coedt wih  radoecive
materiadl o cannat  become radicacive because te energy level used ae too low. Gammaays
emited by radicactive materidl  CoB0 are used 0 preseve the food Thefood s just passed
togh ts pah It 5 &8 ke anm@s bag wad fr dying o Xias wed fIr soeening te
beggece & the apot Redbion poessg o food 5 sse s saly  hes been poen by annd
edg tes n mayoutes adtus acogped by nemsiod auhoiies ke Wold Hedh
Organization, Intemational Atomic Energy Agency and Food & Agricultural Organization.
Redaion  pocessg  doss mat have ay advese danges n foods  nutiionel aswd as undod
popais

Weare very proud that ‘Annapuma Mahla Mandal a Womens Welfare  Organzaion  working
for last 26 years, for the upditment of downtrodden womenhas accepted the chalenge in
Wy rddn poeessiy Bdrdogyy, i dme no e o mocdl decoamieion of Soes
poduced by them before puting & in the maket Thus fom kboatoy o make, radation
poeessiny hes st tken pae t wesasrd sep n posive diedion Hopng the tedhndogy
wl  rach nmoe faders, entepreneurs, fames adwl  be uiized n te rear e Wehae
fied \vaious means reach te tdndogy © ureadecd under pubic  awareness  programimes.
Somearementionedbelow:

Reachingtheconsumersthroughmass-media
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« Atdes in Maathi and Engish local news papers and popuiar  magazines
« Press ooerenoes
Redoidks

TViks

Information pamphlets  in smple  language i Engish, Hind and Marathi
TeadhersSoeniss mees

ledues twough \vaios  soertic oganzaions ke

Inden WomerScenists ~ Associaton

Asocaion . of Food Soentiss & Tedmoogsts

National Assodaion  for  Appications o Redosoiopes  and Radiation

Inindustry(NAARRYI)

Indan  Assocaion  of Nudear Chemists and Aled  Scertists (NCAS)

Nudear Soody of Inda (NS

Indan Socely of Emviionmenial  Scence & Techndogy  (SEST)

MarathiVidnyanParishad(MVP)

MaharashtraAcademyofScience(MAS)

»  Consumersensitization/educationprogrammesbyservingpreparationsmadefrom
radiaion processed foods and conduding  suveys in caneens  and seminars
Fee sampes of radaion  pocessed spces n vaioss  founs.

Wehopethatwomenorganizationstaketheleadinconvincingtheconsumersaboutthe

impotance and usefuness  of tis techndogy in defvering  wholesome and hygienized

thereby reachng the unreached.
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REACHING THE UNREACHED:

MORE DISSEMINATION OF EARTH SCIENCE
Dr Nadhi Nagaapn  Naird  Gegphysid  Rescach isitke,  Hydeabed

MEANS TO DISSEMINATE

Teachng o Eath Scences s bmady ooiined 0 desoppion o naud  dsases N geogephy
bssons a sdod bE  Geed anaeness o Eath Sygem Scence & vay bw. Someassodae
wih ok tadions and superdiions. Ofen ay pbic dsasson o desaioion wold kead
maers  peanng 1 astology, Superstiions regadng edpses.  The samewoud nat be the
e n adosn  meeghes Bbs medd st nesmet e Suh s eEe
med oncly ubten B Honeer, T te b O cosdoees aout oatic BEes 5 D be
raised among members of the pubic - whoabsob impads of most scentiic endeavours - the
vew of sdence asbeongng t a, not ony those whoreceve advanced tainhg  has o be
propagated  and sustained.

Begining a te schod level - where most peope leave behind the bookdeamed  concepts  of
sene -t b sentet Eah Soene cnas  desopios o mophdoged fors - mounars,
nes s et Fdong ts 5 te dhodg o raud dssies Few | hope ot mary
more- woud have o compare the desaription o an eathquake wih the redlie experience.

Fewwoud ever vist amounian regon, te sea o gimpse a vocano.

The Scence s madeup of the inferences  about processes - nat fom the  desoription of afew
e t s s oy -aooet o BEath asasdem - asaoninos  dan o pooesses
- of which these events are only a manifestation. Such concepts  are widely absobed  about
soody, mokly ad weah

There ae oly two knds of kessons tat impat undesandng - not information. Orek
Tre oher & Undesandng by andogy, quaing exdampes o pooesses ad reting  tem o te
eeydy epaences o te faget adence, e; by mpad of pooesses ae undesiood by
conducing  a dalogue.

Sylabus  a schod levet  ocontains many examples which impart  information, didlogue  about
these events woud impat  understanding.

Bets repoed n rdiod  and nematondl meda capue wide dienion Boger the dease,
geder e atenion h ts pooess udehigy quesos ae dosued  Myhs and suppodions
oet WideR coverage and memoanies of these  specuiative ideas remain. It s te prepaaion  of
bedgound maeid  tat needs atenion N deaing  popuar misconcepions  and N expaning
fom te meda must ind anedo in the lessons relined  flom te dassoom
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WAYS TO EMPOWER

Eath Scence s argpdy developng fed for exampe Geographical  Information Systems
gary e adbag adped D aque adadye deet  tpes o nomain Bxoaion,

exploiation ad edimaion o reseves o goudneler Wl rgody become the domain of e
ogansed  gous ten wih the  tradiond Goemment agences. Thesames tue for  poluion

prevention, monioing  and eimination. In each such cogperaive goup endeavour it hes been
seen that womenin the concemed group show more commitment and resolve  in transforming

issues. Anexample is the Chipko movement

hts Pt t B eend ta udkdady o Bath Scee bepopegaed n deirde Ens
D emponer these goups wih - undersianding o te casess ad efeds o the ssues tey face

INTERDISCIPLINARY UNDERSTANDING

Asamiating te mpad o oher stences b the dsopie n whch oe s woking & acher
impotant  aspedt of ‘reaching ahers.  In the netwoked, causeefiect reted emoment o
days twdndogy, amodoum of  nerdsgonaly anaeness 5 anessenid regude.

Matefial  for such understanding  ocoud be prepared  in difierent fomat - more quantiztive,
drawing upon simiarity of undeying  mechanisms and mathematical  relaions exising  in
difierent disdpines. Ths nfomed and informatve goooach woud be n Efay  fomat and
need not address te concamns of pubic  anareness.

More infomeation about - opportuniies for sudy and empoyment n vaious  dsopines of Eath
Science need to be widely disseminated. The importance  of early  information reaching the
youngest target populaion  needs emphasis. The steredype  of maledominated  and female-
dominated wok presenves  needs 0 be demoished as has gradualy  been accompished  for  the
- o . . ; ord adTiisi

Reevace o Eath Sdence © oher aees of sdence and edndogy,  neredions of mu-
dsqdnaty reie,  dhaadeics o thee hios  adassessmet o ter poebe  dieds
ae vay mpotat  aees tat need © be addessed n noeasng  awareness of Eath  Sdence.
EARTHSCIENTIST'SROLE

The wod Ervionment 5 oneeyones s tdy. Theadd sudy of tese efeds s besed
on Eath System Scence. Asalso the storage and exploitation of goundwater.  These are
aenbodys ococems. Nat ust of the Eath Scenist Honever, not eenyore s wehiniomed
aat tee Baes | B nesssay n te aomig yeas D boedbese te covars o Eah Soenigt
h efots © dsemise  te paadgms of our dedoig, empesze e nerebiechess o te
technological wold wih te naiuad  wold and oconseve natral  resources,  the roe of te
Eath Soenit  reeds © be moe poadve  ten ewer beoe
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TOWARDS WINDOWS THAT ARE

ENERGY EFFICIENT
Dr. S. A Agnhoty

Spece condioning o resdeniel ad commercdl  budngs acoouns for - subsianid pas o te
annual energy  consumption N many countries. Gereradly tis amounts to about 40 %and about
aesxth o ts 5 requed D osst heat ss=s tough widowns ie oy 7 %o te and
enegy cosunpion B fed O fenestaion pefomance. k5 bdeed ta smir numbes ae
vaid for  many countries. Henet 5 dwvous that window properies  have a sgniicart efiect
not ony onwvisual and thermal comfot but also on energy consumpion  a agood e
Newwindoas ae being  insidled andy n most of the counties, addg © tet aeady et
and ther number keeps going up every year al ower the woldd. By blocking unwanted heat
gans and reducng the need for ar condiioning, a one meler square  Blectrochromic Window
EWNn acomead hidg n sae aoou 70 Konathous o ety per yea. The
budg ndsty tus repeses  an enomous  poienial maket for ECWs.In the transparaiion
Sdor a0 EOWgen py admir impolat e n addion 0 goplcatios such as sunooks.
Blectrochromic windows are tomomows opion for enemgy efficent windows.

Bledrodromic wihdoas , a rebively newedroogy, ae bt fom ssed Bes o tn fims
deposted onatansparent  base, suh asdass These thnk fim devices have a unigue  property
that wih a momentary fow of asmal electic charge, they can change fom beng dear to
heavly sheded Depending on the amount of sunight, the tme of te day, the season, o te
pesod  peeeness o te wsa, te desly o the ocoouaion can be contoled Ths knd o
dynamic como  of te incomng radaion  ofered by elecrochromic windons make them Smart
Windows.

Reseach i elediodhonics a Noiod Physd Leboaoy hesabg hsoy  Ouealr  eos
wee deded specay  wads possbe  appication o eedrodromic tedhrnoogy for dsplay
applications.Someoftheinherentdrawbackslikelimitedswitchingspeedweremainly

responsble  for hampering futher  advancements and possble  commercialization of these
devices. Nondispay  applications based on electrochromic technology,  not requiing  fast
the poentl  of te eedrochromic tedndogy © avay hogh levd  Movaed wih the eer
haeasng demand of the enargy saing  patways, wevenired b R& Dadiviies reled 1O
the energy eficent o te socdked  Smat Windoas.

The most mportant ssue for s kind  of gppications o te eedrodhyomic edroogy b the
requemet o vaiols bBge aea wniom  coings  of desed tideess  ta  constiue an ECW.
With due consderation o te cost fadr, which 5 of umost impofance for developng any
technoogy for wide scae  applcations, weat NPL, coud not conrue wih the convertional
thn  fim techndogy but had o swith over © newer mulidiscpinary technques  imvolving
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The most important step in tis  direcion wasto adopt SOL-GELbased technique, wel known
o b mayadaioges dovg B nmedg o avaey o tn s Oupadd  epoaoy

efiots have resuted in amving  a modest success for prepaing the other components for
fabricaiing ECWs

Weae sl onour wayto reach our utimae goal of fabicaing pooype lage aea Smat
Windons. Honever or susiained  efots n s diedion hae kd © deveopment o components
of ECWanith desired  spediications and inital atermpts  of fabricating the ECWdhave shomn
ey eoouagy ress h te poes wehae suooesslly fd  nersiord peet n addin

b alige number of pubications n repued  nemaiondl jouras, Oeboerations |/ progammes
N many naond, inemational oonferences / gyposian / taing schoos. O edensve R&D
wok oer the peiod Wl resut in the anad of PhD degee for somedf the young students.

The sdls devdoped over the years, the undesandng of various  phenomena ivoved  and the
encouraging  resuts  shown by our proiolype smal sze ECWdhave encouraged  us for  further

exendng our R&Deflots to power the ECWanith photovolisic cels.  The integration of
ECWanih  approprietely rated  photovoliaic (PV) modues 5 nat only tedicaly viebe due
competioily o te eedicd charadertsics o te o devees but such negation dons
smat widows © be gy soar diven and o aesheticaly appesing.
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MATHEMATICAL MODELLING OF MARINE

BIOGEOCHEMICAL CYCLES

Dr. Sharada
CSR Cete for Matemaica Mooy & Compuier Simudion, Bangabre

Modeing  of bidogea pooeses N te eyphoic zone n uper occean B o nerest because of
the possbe reguboy e of phoiosynthess N occanamosphee cabon fux,  esimaion o
fisheries potential and influence  on sea suface  temperature. Energy fow between varous
componets o te mane ecosysem 5 as dows  Phyopakion . gow usihg hoganic nutients

andsolarradiationforphotosynthesis (primaryproduction),zooplanktongrazeon

phyioperkion  (secondary  poduction),  zooprkion  are grazed by anmas ke fishes,  bitk,
whales etc. (ertay production). At CMMACSpimary  producion  in Arabian Seais  being
suwded N deld  dve hgh geid ad empod  vaighlly o vaios physcd  poeessss  ad
abundance of nuiets 5 diseved n Asban  Sea. The complexties noved  n the modeling
d maie esysem ae te doe o sae  valbes the sdedion  of sgniicant bioogical,

chemical and physca  processes,  te nare of the avaldde  dala needed for smulaion and
dda asarHN

The conemporary  models contain three 0 eleven state  varables  depending on the focus  of
sudy. Thebasc modd consss  of phyioplarkion, zooparkon  and nuiens as tree  vaiisbes
adte poosss ke gonh oty gaay ecen adte odg Udos ke sesod
vaeion  of mied byer deph and soar  radaion Al te pocesses  nibenag the eoosysem
dynamics have various model formulations and conain  alarge number of model parameters.
Shee gomh ad gadng fudons  ae ininscaly noninear,  te noniner  dynamics of the
mane ecosysem 5 beng suded n dell

Prese pre aeyss 5 cared ou for the fundamenad 3comporet modd of a mae  ecosysem
based on the upeke lew of MichaeisMenten ad gazng laws of Mev and Mayzaud & Pouet
Pariiioning the doman of pamssbe  dSaes o te sysem o regons of gonh  and decay of
pytoplankion  and grazing by zooplankion s shoan o facliaie udestendng  of te lage
tme behavor of the sysem and constucion o biurcation degams. It hes been repoted  n
the literature that maine ecosystem models dispay  Imt  cdes under cetain  condiions,
epecdly  whentee s dundance o nuiens These ypes o oschios doaned fom mood
anbos ae den bdeed © be unessc adae someimes eouneed  h ggcd . egos
Depled study wascared out wih the hep of te phasepne amnayss of adass o basc
maine ecosystem models b examine whether the noninear terms asing  fom  mortaliy or
sgaay d zogerkon . have Sonicart et n deig  te e  Hly codos ad
tesly sypess te it odss o auoosddios

Seasonal  variaion of chiorophy can be predced by adynamical  sysem moddl of the maiine
ensysem couped wih aphysca oceanogaphic modd. Asafit sep owads the development
o such couped besitscae  models of ooean ciroulation and bogeodemicd  odes, adasss o
dynamical  models of maine ecosystems were studed in the conted  of the Arablan Sea. There
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s honever a magor dificuity in the calration of conemporary  ecosysem models  on account
of sparse data and alage number of mode parameters. Anew approach  of  macrocalbration is
cared o n whth vabes o sx paarees ae ddemned byeamng n ded the seasod
variation of chiorophyl and pimary  productivity keepng in view the obsewvaions  of wo
Inden JGOFSouses. Detdled dmubios  ae caed oot for asaion n oentd  Adbien Sea
usingbothnon-switchingandswitchingversionsofzooplanktongrazingfunctionina
contemporarymarineecosystemmodel(FDMmodel)consistingofsevencomponents. The

anbion  resus  dowte eleds o dependence of gaag  pelerence onpey desly,  onte
behaviour of the ecosystem. The resuts  of the simulation aso provide a para bass for
developng  comelations o pimay podudion  wih  choophy and sedment  fux

The devdlopment  of reldde  modes of bogeochemicdl  cydes  depends  aiicaly oneoMg a
methodoogy  for  doedive comparison of moddl simuions . wih - absenvations. Such comparisons
can be used for parameter  estimation, valdation, daia  assimiation and, more generdly, as a
gk for mood reinement t weset ta te it sk of such modes ougt © be b caplure
essenid  fedues o sesod vaion o dogohy a Sp dda ae o gaxe b fom abess
for compaison ad hence, oe hes © et O saeke tba. kses oconcenng te acuay o
the saelie ceia on chiorophyl acdbaned fom coesd zore cdor scamer were examined n
ol  Amethodoogy wes developed for an dbedive  evaudion of te reaive suocess of an
ensembe of simuigions N capluing seasond  variabity of chiorophyl a Smudions  were
basedonaseven-componentFDMmodelappliedtoNorthArabianSea. Simulationresuits

dowvte gadg cod tet dons perence o st © the most abundant food dpe  appears
D ge moerEbe dgnkios ten te gadg oord  h whh te perene B ndependent
ofabundance

Inordertogetmorerealisticsimulations,somemodificationswereintroducedinthe
phytoplanktongrowthtermintheFDMmodel. Thesemodificationsincludedthediumal
vaein o sdar reddin ad seesod vaein . of dalegh @ dieet  bios n Adden
Sea At presert,  te dwdes ae berg caied  out on e dferent fomuitions or te yake by
phytoplankion n a wwonuient envonment. In FDMmoddl,  the  inhibiion de o the presence
of ammonumon the upteke of nirate by phytoplankion is modeled as an exponental  term.
This formulation resus N anepoetid decease n e inhbtoy nikence o ammonumon
newpodbdon Ao, & 5 doseved tet wheneher oe o boh o te nuiens ae noeagg
N concentraion, te ad pimay podudon deceases.  Toowroome tee pabens,  agened
Bw wes poposed for the upake of nutiens by phyiopankion n the presence of o nutients,
Accodng D ts lw, te nhbioy eied o seood nuet onte it B her for smd
conoentrations adit sduaes for lAge  concentrations. Recert dbsenvaiors  onte upake of
niate  in the presence of ammonumare in good agreement wih the proposed law.
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EARTH SCIENCE
Dr. Swepa Adaiee Pogd Sl (Geobyy)
S Reme Sady Apain Cate
Depatmat o IT ad Scere & Tedroyy, laegar

Remote Sensing approach  for developmental  plamning  studes in Eath sdence s undergoing
mgor danges as far  as contbuion o womenscentist 5 oconcemed. Ored the most dassical

example s seen in National Geographic Channel where a womenscentist i5 seen o oolect
fresh lava samples in the field. In Inda akso, wehave many womenscentsts who are  doing
wel in the approaches of exploration, description, data gathering, data processng and
nterpretation of poocesses ad everts. Oredf the mgor consrant  which  womenscentist n
hda faoes s ther  acoouniablly and responstlly b te fmy tey bdog Thus someimes
a womensoenist hesales 1 ener te ddegng aess o Eath Scene  Maxdimumdalengng

eath sdence  appication aess regues cosderabe amount of i'ld wok Keeping n view te
constraints of womenscentist n the gven sodeld  famewok one aea of opportunty needs
aenion  for  womensoenigt adtae s Romoe Sedy Apkaon . Ths aea Wl defnigy

dowv the maud eqetse o the womensoenist no Imeight Womerhes arbon st

for soded  needs and Remoe Sensing  Application poides te bet pafom 1 cese adion
plandatabasesforCommunity Resource Developmentplanning. Alsobecauseofthe

mulispedia ad mucee  avebbiy o the sade megay n deet resouions ths
techndogy hebs n sudyng nard  hezads and oher ssues reled D te presevaion  and
cosanvation of gedogealy mpotat aess,

Govemment of Inda has aeady emphasized that in earth sdence  applcations, the prime
consderation shoud bete wel beng of the sooely and industia gomh. Remoe sensing
sides seems povde the amsner. Inceased  undesiandng  of the eath pooesses aswdll as
emergng newer concepts  and methodologies require interactive multicisciplinary research
areas of Eath Scence lke Remote Sensing Application. Ths is one area where much of the
eedse cn bedoe n te Booaoy wih imed goud deds

In fuure tme wil ocomewhenthe poentel and pomise of reseach in Eath sdence boh n
besc ad gped aess Wl see womensoeniss whowl begeresing  anoe podie  reseath
eMomet  acoodng D ther  capebilly.
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