1 for encrgy is rising exponentially all over
qotal world rescrves of coul are esti-
0.5 x 10" topnes. At the level of demand
ted towards ihe end of this century this
not lost 150 years, Teserves of oil are even
these will not sulfice even for fifty years at
rale,  Atomic energy soems to be the next alter-
Since the first achievement of a fission chain
by Fermi and his colleagues in 1942, the
lopment of nuclear reactors  has proveeded
lily. In India nuclear power hegan o Jlow
‘arapur Atomic Power Slation at B.15 PM on
, 1960, Iis capacity is 420 MWs, ‘Three
tomic power staticns are at different stages
nstruction.  Rajasthan Power Station al Rana
ap Sagar with a capacity uf 430 MWs was next

sommissioned.
el of about 150 MW's, Third oue is beiug hiilt
sakkam near Madras and will have a capacily
70 MWs, Fourth such station js coming np ot
ror in West U.P. It will have two reactors of
MW each and will deliver 440 m.w. electricily
he northern power grid when completed.

us total nuclear capacity in India by 315! March
s expected to be 1285 MW againsi a total of
MW from all sonrees (Hydro, thermal s
cur).  This works out o only 38%. In UK,
r power plants shall be providing 2% of
power needs by 1980. Judging from the state
«hnolgy in snir country this achievement is nol
But it indicates the possibilities and Hmita.
5 for nuclear power.

is brings us to renewable cnergy sonrces.
ngst themm solar power has the greatest poten-

It can bo used for lifting and distiibution of
er for frrigation, distilling salt water, heating

.. : INDIAN ARCHITECT

It is now operating at a power’
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and hoillug of water, heating and cooling of build-
ings, drying grain, vegetables and Huils, producing
stewn lor technological purposes and obtaining ice.
It can even be unsed to five furnaces, In Irance,
Trombe aud his fellows built with amazingly modest
funds the largest solar furnace in the woild.  Ad- .
vantages of such a lurnace are ohvious. Onee the
device is built fuel which is pure, is jree.  Its ope- .
ration is simple and it is safe and reliable to use.

But solar eoergy s Intermitlent, This creates the
need for a storing device,  Heat encrgy can he
stored as sensible lieat in the form of hot waler or
cock ov as heat of fusion in waxes or salt hydrates.
As au example 15 cubic metres of stone aggregate
or 3 enbic metres of sodinm sulpbate decabydrate
(Glanber salt) are regnired o stote one million heat
imits.  This heat cane be used for heating waler or
Air 10 be cirenlated 1o raise the  temperature ol
ervironment 1o comfortable level,

Patenttal

India Jies hotween §°-4" ang 3776/ North latitudes.
A fairly complete general picture of solar rediation
regime s available from data obtained from 24
cadintion stations spread thronghout the conntry.

Sun's rays in this veion e wearly vertical, Energy
peceived per sguare meter i more as campared o
many other  vegious. There is wme rainy season of
about four months duration and rains are infrequent
in the rest of the year,  Over 3200 hours of bright
sunshine are received jn a year at Jodbpuar and 2940
lonrs at Delhi. Indirect radiation over the whole
of country is much higher thin in Europe il West
Africi. Thins we are beller placed in this résource
as compared to many other conmtrics. A
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Solwe healing systern for buildings Is olfective and’

bracteal. It has been proved by Installations i
India and abroad. - 1t has been claimed! that' 75 tv
B55% of the wwauel heating requirements of a well
built residence requiring about 100 million Btu por
year can be met by solar system in cold,  sunmy
climate,

Solar lenters cun use liquids or wir as heat trans-
port medinm,
wse watler as this ligudd,  Although not s widely
utilised as liguid types, a few solur wiy heating sys-
tens have leen experimentally used over the past
three decades in foreign  countries, |
nearly 160~ restdentiul gy
healing systeitis have Heen sold by one enewy
USAY In its simplest form, o solar ulr collector
closely rescanbles the liquid heatlng type,  Unifenn
steed pebbles (2 0 8 o din) nre: nsed for sterige
of heat.  Sinee the awir system i permonently vy
o significant corrosion oceurs, There is no prassie
hility of freezing, though it is zero in platns of Indin,
Boiling cunnot veewr,  Some kg tenn esperle. e
with an alr system shows Uhat Inaltenance s nol o
significant expense and tha  the cquipment can e
expected o have o life comparable & that of th
building itsell. Oy

commersinl. solar  wi-
Sn

Supply of hot water for domestic use or hospitels
is wnother area in which solur energy can miky 1
contribution. It 15 estirsded that one milliz el
wiler heaters are in operation fn Australin, Japan

and Isruel. . Technology for wiaking these fiat plago .
Central Bullding Researdiy

heaters i well advanced,
Iostitite has developed flat
beaters us shown in photographs, and Four -
factures® are ‘pradueing  these  heaters, Advertise-
ment awnd demonstration of these iy falrs and exhi-
Litions will 0 a long- way in promoting their wse,

plats domestic witer

Limitattons

Cheapest device for utilisution of solar. energy s

flat plate water heater. . Even Dere the capital co
of aninstalled  domestic  solar water  hew. ., s
Rs. 2000/+ for 149 Hires capaclty, . This is me* o {han
double the cost of an electrie hoater of sl=.uar capn-
city. " One why is rlely eastth do shord a waler
beater qwoes forelectric or coal fed device.  Mr.

__WH;KEJ_MHTQE”:EEEHQQ Co. Roorkee.
()

(k) A¥s Foiliols
Mia B. & and Sorvicas {P) Limiind, 52-37 Lax
() Mfs Anup Engg (P) Limltad, Axnl

Thin Ty Avetirect

In India most of the Installations

Luring 1075

ha

g o () Lid
Winaurgpae by, 20000 Noad, Norabey-40708
Sharch Premiaoy, Anli faad, Ahnictzbad-g.

i)

‘;-——_-—_: Y

e

T

et N Bt Al a

Suniisetong

FPETashe prinr el huatar ity cpomreds fheirg
£ micfy collreieig) i

1 '.;.][.

Bison' says in Popudar Selenge of - Auust,
misnnfantuee of coiecton iy laraely a

of cost of materids, wat Jabonr., The mstallin

"“eiu;a:hl:‘n(rs. tomicy.

Ocroutit



rse, is labour catensive,  But we do nol ex
fint he materials used in solar collectors e
to be luss expensive. Nor do we expect the
p jostallation to decrease,  Rather, all these
ore likely to increase along with normual infls-
L; J Thius Hiwse deviees shall not be competitive
il the rost of cloclricily lnereases two or three Hmes,
'm»(, serivits  limitalions  conlront us when
e to solir lreat  cogines and generators,
dingg tabde gives a broad outline: —

we

Fol-

-‘l_:r(,.‘_\'. efiiclency of woler energy concersion to
chanival or elscirical work by varlous declees,

Eogines with flat plate collectors’ 3.5 %
Fngine with concentratic collectors’  15-25%
mnionic genciators with concemtrators’  20-30%
no-elvetric generators with
sneentrators 35 %
lo clectric generulors 3-10%

is clr from the table that for high conversion
ficy  concentrating mirrors must be emploved,
mirrois must then be steered wlso to folkow
apparent wotion ol the sum. Cost of these mirrors
steering adds  upto 75% of  the cost of the
uipmem. Cust of the mirror svstem i3 uhout
is. 25iH) per m? of collector area for dinmelers of
ineters.  For bigger din. the cost iucreases

111288

B

1" fow
hiryly.
As agaist this the cost of flat plate collectors is
ss than a tenth of concentrating collectors,  The
ital cost of u heat engine/flat  plate collector
stemn s about the lvwest among the five dovioes
en in the obove table.  Even this is not lkely
be less than Rs, 1000/- per kw of capacity, when
luced on mass scale,

Chailenges

~ Research workers throujshoot the world are work-
% to find ont sulutlons to the various problems in
his flefd, One sueh problem 1s that the selective
coating should have absorption coelllcient equal to
one in the spectrol range  corresponding to solar
tnerpy and enissive  coeflicient equal to zero for
- Wave lengths greater than 25", There is wothing
o prevent a single materdal satisfying these condie
lions,  Jiowever, such a material is not yet known.

Eficicucies given in the table  above are low.
3 m. solur energy boing free we can afford to insta)
hese deviees, nwwdod the coust per unit of ¥nergy

n—rh-'.-
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produced is Jow as compared to the cheapest alter-
nalive sonrce or there js some other governing factur.
In Indian context this factor is our dependence on
imports for mincral soll.  Henco there is a good
cnse lor setling up experimental generating stations
with capucities from one to ten kilowalts, On the
husls of experience goined bigger stations can be
planned und sel np,

Aunather promising Keld Is of solar driers.  ‘These
are beinyg used for quicker and more efficient drying
of grain, Truils and vegetubles ete.  Central Mechu-
nleal Bogineering Research Institule, Durgupur, is
working on the design and development of connti-
nuous solar  Grain - Dryer,  Natlonal  Dadustrial
Ievelopment Gorpovation, New TJethi, has installed
and perfected the  design of o Pilot Plut Solar
Euergy grain diyer of 500 kg/day capaelty,  On
the bosis of this study the abave Corporation has
Installed a commerefa) model of 10 tonnes/duy copu-
¢ty at the Central State Farm Lodhowal (Ludhiunn)
In Aprit 1977, ‘Chere is need lor Central sl State
savernments  encournging sueh  activities as Jt s
dificult to get privale fnvestment o such fields,

In the end it can be suid that solar energy cun
ba harnessed by approprinte elfort, World’s biguest
sulir power plant s heing manulactwed in Fromee,
It is 1o be installed at Dive, u town on the bauks of
ke Niger River in ali, o land kacked eountry in
Notth Western part of Alviea.  Tts capaeity will he
80 kilowatts,  For Indian conditions we need sinaller
plants, specinly in fur oll plices in Hinlayas where
cost ol transmission of electiic energy is prohibitive,
Skl o manufacture these plants is already there,
Similurly sclar cookers and heaters can be taken up
tor fmprovements, commercial production and wide
use in our conntry,
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