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Abstract

n
ofrizioncios of convactional wood burninn stoves,fuel savinc
in ASTIA ChE has pown carried out rfor the: villacos of Uttara
annaca. 2 madel for roatizable fuel saving in ASTIA OLE Jgo
vreearic 0 An aainst an owvpectod] 7 nexyoont bael o savino,
¥ meyocont vl savine is achicvod.  The stove has boom

vichaly oot i tkara Kannada.

roosyetonatic stuwdy of twrl consuintion mattorn,




4 Materials and iletholds

Uttara Yawrad~s  is one or ch Yeosoorn Shat diskris oo oo
Zarnataka. Averane Awal rrinrall dn Eris pearion is 2000 1m potsiy
ey dubinet the rontig of Day-octe sr. il onctire Aisoricn i
Willy  apsa. e vitlages oare cltuated in whe vallay,  The bocel oon

vndar the forest cover io about 3 mercort. Tha district has 11 teong

.y
1

Aang 1207 villans s wiith a2 populabion of 10,70,m0, the romnlatiorn G

i

the towns In 2, 72,000 At average rooanlacion ot a villane ic 20, tor

shic st 2 willazaes vere choner vizo, Unchand, Thainrpha and bery

Giesy ar Ryhides L on trbar Hannm s in rerms of  averos s popmbabion
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v otarion covar . byl Rt it ot ariouiiaead orections

Eiftir:ierlcy Of wod b o Lhou

sun dniewt Laluood In

v
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Caloribic valtr of comonly awvailenl

Urtara  Manneda gncl: as bterodpalia toowniosa( achi) or xylia ylocarr a

’

(Jarto) ., tox 14 daye, 15 about 3140 zos! o Then Bl sann oo i
aven Aot for Slouc A bour st LT O, L eadorivio vaian oo upto
a:pt keal Sl In thris ctudy suan deied weed has been uoi. caloriric

vair: of charcoal waz taxen to be GUIK! renl/hy,
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thore T is the rise in tomreratire argd the oo g

Lare exrrnone gn

NS The  second  arrl inr Loy met! o WAS B0 menitre necitic e

Qorourmation (28C) defined as tollows:

tmigbt or wood burr {in )
58C= mmme

veleht of Pool vexd ool (in qu)

In this metiodd, total airatity of eoaier torsd sy

o U I S

house wite cooked a rwal hurnine a vmighsa quantity of vood e

+

valu:  ia on e

! oin omis/ka. Loser Hhn e values  nishay L e

nELiCiency of M eious . 141 i ke

Doount method , tihe eelint tiky

of  which darends oo e uatity, R eha ool e,

TRRERUTR b vt dirae L, B LA A I T 1 1y
mathd  ig 2asy for dald rreis O pew Gioves, SPRETNOUR, b e

rensutTents bave boon carrioy out ropa satansively

3. Pesults

Fuel consumption Pattern

In oriler to asgess the auantity and type or fucl ugecd,

aurvey of fuel consucion pattern has boeen conuckad in 100 fevoont

of tho rouses in one or the viliaqges, Unchaoni. The actual rmar {+y -»

po

-
’

L

needed tor onn Pay dorestic ugs s veiche! batorn and and Hl.

ruel reguiroment was r‘.,tlwatu-d frcn th\ exfwrlmnntc..l recthed,

Ihedw o or

houses was 63 with 353 ponulatlnn in Unchagi. The reoults

SUEVeY T on the natura of the tuel, the Surrese for vhites ik is  uaod

ard-  the souc-e from uhore it is availatle are given in tab:le 1 vy
il




Tabd 1 11 v o tor cns CAV GO Stio uge in tinenani,

' 1 S ,. g
Pu d ey LOOK 1117 Makn vakor Total Comp
kofilay hoatind Vo my
kao/day

mattl, Jurmtss R -
(ot fuemix Wttal s (1 =)
otc, ) . -

Cut woo) PrE 44 eV T CeOr i

Thrubs and st 15% Pinor o ok
twirg Rt ";“'L-i. o
S 11ty

-2

‘a3
A

Cocomit oo 13 o
rrooucts

-

Yisntgnion o

'v.ca e 4 1. W v
rrorhicte

J tised lanous - T 10 i inor oy or
e a o T - . .
E

o

’ o 1 A o ey [ =] E T N 3 H 1 .
Tat r Tyms o :-tow IRt J..‘n_ I rHiciinsi. o mr o comw 5o ione |
voxblnenine rovos o in fhe 0 w30 g

1 -
i Ly
¥ 2 B Ve - K : T
! : § : : £y D, 5 . .
_ o ’ s NI oy ' A R T
L [RIN Un T
ol D
" - T
4 " 1y 1

JS—

: ' o Ta, Ma+r (1Y)
z 2 Lo, ui+3(010)
‘ B L 43,000

i 1 2,4 {(n

e A 3 n = I S Ty

Vhairie (95]

f . (sirsi) t
| £ r

o

R
>
e A7
™~
<

,
b
%

o AL

4 nil

T Ty
———
0o
-
[a1
L

vy

-

- Thw iy s . :
oo+ Thmter 1 brack Loshow the moir v of FRAHUL »monhs

foa

T




. RS

T

YT T

o i

o R T R i

TR

the  fusl pact e conting and el water heating aqe the maip dadly
peodirorents §a ki wiltono

The roel maed tor cooking is 1,27 k/day/ierson and clhat or
bath water heoating is C.81 Fa/dav/person. It is  founrd that U5 parcent
meonle  take hot water bath once» a day asn? the rest once in -3 "a -
thus, the total cuantity of fuel re«mris-:o for cookinn and for Ihatk
vater heating is 279 tonnes/year. In addition, tor marboiling rice
{acnerally carried out atter two rice harvesting svasons) ahont i
tonnes of fuel mainly in the torm of rry lesaves and twinns is nee i |,
Thus  about 300 tonnes of fuel that amounts to 0,82 tonnes rer b

anmi+1lly is the demand on fuel froo this villago.

Thr rice hwok is usxl as manure o the tlelds and i not noo )
as tnel. Cenerally . in Uttara kannada , sucarcane tuic is boilo t to
yaho Jimuid  jagoery using wooxd.  Tut i thie villago,  dun to the
intreduction of the haggacs: tunliad tuo nan burtacs - 90 towes oo
1ualiroxt is saved arvvirlly (4) Sipes T

Cut of 00 ronnero of tuod anrually e v S norowt 1o rar

Coet B Poyrcrotoo v b raeer it o e the poar for oar-
heiline vz opd many ooy vees,  Cloavty, 2o oannt horortant uae of
fead o for cookiv o rooe P dor o Limer ot oqy) bain, mbeoe

heatiog Eogother covery 99 percent ot the fusl necoed.  Yet  arothrv
roint  to b2 noted hore in that apout 35 percont o the fuel i;_:'ir-. mhe

from of cut-wood, 50 percent in torm of shrubs and twios, and abont 3%

- prereant of the fuel is mot cut ofmagricnltural residuss  Cowdnng oAbk

as a fugl is not being used now, since its value as wanurs s

considered high. This is true only in villages while in towns dunr

caker are uzed ag tunl. Cnly cne house has A Liogas rlash in Usebis 9
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and  aas 1s usoy bor ~-okineg,  carich 1 thus a Sall cuarciby Fake
village as a wholr . ‘Oareccnn i poh vead dor cooking food bk FU e
usod tor lichtine.,

rootunl o conmur s clon patoorn o soddy noother tvo villanes of
HErepy Fomnacrts avi Pairue 0 ol che sl shews that ouor 8% sora vk
of the fuel ic met (rom hicmaas only. Deranding pon the status of ihe
reaoures of the wminor fornst.area undzar the nlantations suck  as
coconut  amdd arecanut, wvariation in the percentages of the n:ztire o
tha fu~l in the dilfterent villans of Uttara Kannada are observx! ron
axary 10,in a2 village like shairumbe,more of cut-wood is nsed  oince
ranor torost is relatively ool naintained, hlr-.?’ in the villangee  Like
'uroor, Hosakuli o in the  Fueta and  tonnavar Taluks  resroctivels s
agricultural  residue  torm acout 3 iorcent of  th tora! untaood

nonda.

Conventional wood burning stoves

A zhudy on tho tyrey on the woo! burdinn stoves,  revorntass
coourenc,  and thelr »otlci ey vas uiviertaken o oshres wvillages wich
vt melcont sorgsling The £.v o3 ot they rrovwe asee for oo dlng oan be
claceitist it B oeatdacrics mooshown in Eio 1, In the fiow v, o variod
stova «.ii:l ensions have alun D olven. Thh larys wariatin in gisos e
(_in:‘. =3 the ovariatior in ey miplesr of preonde T Rhie Bougm, -

The soonm

B 1 2 of skone ainc nud only. Tn table 2otk rercintace doour hee L
JiftForent  toas oo stove Jthelr esficiency arcd the 220 calies

aivon. & nynical eonventional stove is siiovn in 7iQec. i ~pasurarons |

wore caried out in over 40 housez chosen randomly in thess  three

villages. T2 trecuoncy  distribution of SEC values ig mjgon in the
£ig.3. Avorace SEC wvag A5417: e/ In nona o the nour & in g

Tii

-

three vills pe(232 hovses),  the wood burning stove had a eador, Th»

7
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stcvas_in caneral are stokey and thorerore, lesser (uality zuel such 1s
husks  ant shrubs ar: rot preterred to cook oo e Ygimes
arficient (with hichest 5.C valuiz) three stone stovas (Y twee  1001)
i corron anopn the [aione cornnily in Unachai. Pervares this is du
to tho fact thst the;;ar" 720y to construct and 2o not need any skill.
The single ;at stove (8 tyrz) s nrmsent in 40 porcent of the  housos
olds. The fuel efticiecy iv 1634 pereant. The tue pan stove (O and L
typ2) toomther occur in 5 rorcent the  rouses. The C tyrme stove  haow
e etvicioncy of 10,843 and the ' tvpe has 18C.0+43.5 . Thres pan «bou s
i tyre ), is very rarely found. The measurcrent in a sincle  houss
having E type stove shoued an alficiencv of 2] percont. Uven  thouah
the otticioncy of this tyme is higher, nreprle have not oot conatrich ol
thre:  nan stove, Mnoonoviry into thy the these can stor ape ok
Coraon st Bhat () Fles ercbrackion o cts axera LWill due Fe fhe
o nue s St iy rty Y e ypn i ot ctrona anouvab
sor koo v reganls on Wiaher i, {0 et LA S es b divirted o
the  side to holes with the arfoct thet cooking in B contral  skove
is sloued down.

The  stoves are constructzd out of rud and otonz. Thay arm  of
hirh rmass  tyme (2). they are built at the site and act rortahlo.
Pericdical  cleaning i+ carried cut using cuvrune genirally on iriday
morning.  Thus  the stowe: are costless.  Gkoves are rortant vart o

the hemas and troat ] with oreat reversien an® traditional TRET O

thile cookiyr, woren rerally have to faol sast and fuel is Fa0 s

it hand. TTtReyTARY maintainaT by Ehe heusewives and retade one: in

L yoars,

I

mosrymrey; i ) - TR DT e e e g 1 e it 2 o B 1 e e e ot
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Diffusion of fuelumod efficicnt three pan ASTRA OLE

Baced on o the Corvunity Jaclery unit (4) a thre. pon weor
hurning  lgestic cocking stovr- g ;los‘.:zhf"‘:_i R N T AN
{5). The rain chazscce: istics o cha stov: ara.:

a) ihe el ds baret on 2 cast iron aratse and tivy contra! led
Fount  on alr reoulr:! for burning i allowed throuoh a gapy baelas i
~eate with a ahntrer,

b) DNistances heltween the bottos of the =ans and the i,
SUrtAaco o the atove are atiuste:! ror maxirura b At transzer o oshe
veusal  and these distances are 12 ¢c1, 2Acrand 2.5 o Lexlows tho st
2od and 3rd pan regnectively.

c) In the desion, the standere 3 rountt bhotto aluriniae
vessals of the care size arn usen? Aand the vossnla are diyned into  the
holes to the extzrt of /4 of the otal Nelat to achiwe v imm o+ ar
transear,

) 14 Clue e semapspeet 1a al. el to pass throuch  the
Pottor of R el ang 3pd mans anc tinally let throoah a 2-3 rmovor
long and 10 cm diametor chirney.

£) & secondary air-hole is provided for butning the volatilas
atove the grate,

1) There is no gar between the pots amkd the stove.

h) Te reducn the heat transter to the walls of the stove, a haat
insulation of 3 ©rs  thickness made of rice-hugk and rmud. dre -l o

aronortion is nrovided. Theae details can be found in Ticr. 4.

I
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“for round vessels. This is. cssentially due to lower

1he bichest etfienciv or this stove 1s 2U - 15 and 1y roresnt

in let, 2nd and 2 holos recrectively and with a torel siticiorey o

2
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rt
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ur is Y0 rgws/kqT In ell the 3 rang, ater ails an
thu:;, can e nzed for coo'ineg.

Fér the tirst tire, this stove was anwonstrated in ‘Unchar"i.-
The stove was constracted cut of locally available ju latnrier stons
and tile nieces. lLocal knowhow ot curin  ths stove wWas o adontad. jhe
tirst stove constructed vas called "HOSA-CIE® (fhss ctove), Pir o 1r-
success, it wan osllod "MUIRA CLEY (ASIA for AMtication - ol
and teehnoloay ror cviral Preas - a centre at ITLe anc CLY tor ctovs).

Luring  to censtraction,  thore vere a few ditriculrios iy
aclonting +ha oricin;l ATIVA OLL Jasiun tecauge ot flat betto .r“ 1

for cocking. However the Pottam distances vere adbor: & te ~ sloe o Ly

as  rauvitde by providing luros falow nd and Ird ran.  The stous  was

tasted for jts etricisncy whiich vag about 32 perceat anc the © 0 value

was 162 grs/ka. Froe this ie was clear thot the ASTID atoun ¢aslh has
to be rouified for ceoking in the £lat hottom vassels and a laboratory

study was undsrtahien toward this, The reenlts of this  investioation

Ei

ar? straarisad in tahi s 3,
Lo Elat voggo Hoape kortk on a stove desioned tor roum ! e ener
vensc e, ot rinioncy e only M onercant.  The limvez s 2iiency  with

tlat  bottom wesovlg tor a tanily cize of Gen Moo pohd el Gn

RrE L

latoratory was 41 rercont, This is 4 narcent lower than the (OTIR L

“heat franseer Py

in the case of £lat bortam vassels,  The SFC valuos of the shtove wit!

tlat bottom vessels was 110 /K. The Final design of thic oo




TABLE 3

VARIATION OF THE THERMAL EFFICIENCY OF ASTRA COOKING STOVE

WITHi CHANGES IN. DISTANCES

1. Round bottom
vessels of Al 13.0 aa 4.5 ¢ 2.8 aa 20.1 15.0 10.1 45.2

2. Shifting of 1lst
vessel to 3rd after

1st 1s boiled - 13.0 am 4.5 o 2.5 an 12.3 12.1 14.0 38.4
|
w 3. Al.flat vessels on
the same stove as .,,.w
in expt.l above 16.5 acn 9.5cm 7.5 cm 14.0 5.3 3.4 22.7
4. One round and two 2.8 cm 4.5 cm 4.0 ¢m 17.3 9.7 0.9 33.9
Al flat vessels (Round)
5. All flat Al.Vessels )
with optimum dis-
tances 11.0 on 4.0 cm 2.5 ¢m 20.2 13.8 8.2 42.2
1.0: 0.68; 0.4 2.08




showm LESE S0 BESTIES € T R P A s n voandt Hottess v -

ot suitable size are kent on the Llet bSokton stove,.  ther distaposg

R b ind b | Sanaiht i

2low  the nets  decrnase Dy about 1-2 o5 and hence  trorn were o
saricus  protlen in its usaoe. Also it i id2ally suit=c jor keas ine
f£§inq mans and such vessels and honce the stove conid be  veord ik
cooking a variety of dishes in different type of vessel-.

A simnle method to construct this stave has hoen  davised
with locally available materials so that the nrecise stove rarawtors
could contarm to the oriqinal disign, The steps to construct tha stove
is very brinkly qiven in fin 6. A detail account of jts constrickion
can be found in ASTRA OLE construction manual {(G). A typical ASTRA-QLE

in Uttar kannada village istqiven in £iq.7.

Field nertormance of AGTWA CLE

veverali tinor modifications were made during tha dhitiuion

of ' this stcve in Urtora kammada villagms. They wore

Al Shetker for the iy inloe orovidert in thn ariqinal cligion

vAs not agsontial and bonca v o mard 0

“h) The stovn is concbructod ove of e fosmall can ot iy

ordor  of  Z-2 = betwasn the STOV2 2ot arpe! the wgnel ool nok b

avoided. Thersfore the saconviary sir inlet was or no owtrs  ose and

hence it was nct provided,
¢} Since the stove has to bo adjusted for the vissals already
available with the household, the Jdistances are adjusced to suit the

necds ot both and tlat vessels i.2 the distances now are 11 e g Tm

Cand £.5 om below the 1st,2nd and 3r vessals respechivaly.

R A T i
ri) e T [ L K]

Lz 2adr ) Nele was alvavs ket cnall ab th

LCOUNST ©f Lhe honso i~ gines st eor Bler thirs hols wan sok O 18

thorm, I . . _ B

TN P T b
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15¢m x 15cm Cast iron grate
(C)

]
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vver 5000 atoves in Uttara Kannada ar= nos in uso. In tH 1
villages under study, 85 rercent of houses have adonter ROVTEN (L.

The efticiency ot these stoves could not he readily
measured  since  tha standard Jried oed was difficult to CALYYy fros
house  to housa, Alsc, hrvsewives terae not comvarative  to v rasu;-
erticiency ty  watep boilins  test iveauan they folt- that weod -
unnocossarily wasted,  Since GiC values are sasy to jmeasure durinag g
PIocess of their cooking, only St'C measuremsnts were carrioxdd out  to
cvaluate  Ehe Hel Caving in AZTTA OLL, Freciency thrJ“\ntlon ot
valurs 18 shown in Fiv. .

T rmaAn S0 v e SR TSl {75 DRESUra aniz) oo
obtained for cooXing lunch hour tood using the ASTRA OLE. i'Casure opbs
ware for a standarr! meal conr sisting ot rico,veqotable curcy and cooke!
vegqetablor . A cooparicion o SO wRluet 33 given in £io.3 anc thror
distribution betwoon ACL A o At conventional stovas. A Lehiouan £l
SEC value of 172 or s/ka ottnin g i, rhe tizld condition iz hichor than
the laboratory value of 11n Fu/ly, it 45 57 percont lowvor than the
mean T value of the conventicnal Stove.  Therstore taking rosults ot
one time cooking in all the three voszals si=nd tanoous lyv, a saving of
57 percent of the fuclwood is achived in AuTeA oLz, I acdition, the
stove is smokelnss, ariy tyre of fuel( excent rico husk) can be hurnt
in this stove. Time required tor cookinn was reduced due to the fact
that three dishas could bo cooked simultancously.

Fifty sev’en prreent saving in fuel can be considersg URTY oot

vhen the SFC valuns are- conmared botween the conventional Tand the

ASTIA OLE, takl.m one time cooklm measurements. IE vas of interast to
see it the average saving could be as high as 57 peresnt. Thorstors, »

stuly of fuel noaded tor cocking food for a Foriod of ons uack  in . a
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convontional  stovo VAT oo g with the virling wion A EISN IS
Usade  Thin  wes cArricd ont ip 3 DO Lhopa comntional (o ani ¢
tvim ) ars ee iy L averaon ol CONZIET Lion vata e .31
kfi/r.‘-fér'son/c.l:\,\-’ T vala e e BRRESNTRR R ORI U en dta vy vengig,
OfF 123 key/i crion/tiny in tnenas i, I ASTYA G L, rop ey DAY wpige g

SOy o m,

a

study in 2 hovses e 001 congre Lion ruty 43s
ERZ 0 b in e Servantional stovs wan /R s wadng
ISR In ASTrA o,

tamiTics having similar L] with Srnklar v hat {rg e et
nov thiu Sturdy, The roeule o R orhous that enly 3] et o e o
18 savod, Thie Conld Mo cornd tnped AL & realistic muod SANING in ey

OLE. 1t was EARE Intrionipe by Hiree chei 4 e R L A e

V9 cookiieg e - Ttk 7 e, el cin te sy vhony fhya, o an-
ST Q0 Pk iy O R R P ondy 21 rere o U smemyigs,
¥ R B o IS AU

Ar'.'!;nrit: of cooke:i o UACOORMY B varict tapy Ly and naaet or ¢ e fard
st@ve WAs itzelf caostiones DY UGerE. Therafora o SR O AR Tover
habit, nueier of A sho COOKNE o maal andg TUANEIEING v e vy oy B
oliected in 100 hotwes having conventicnal stovae ard HUN o
Faving ASTYD GLE. The rsules ave ag follows:

Cooking Rractice and teod het ik

F’orlc In t0is region taks a hoavy Brnaitact sipn On el
d:lr.f-*.h, And vororally ta wih m)ih (A BUgAr A5 Lowvetsis beropre HaBeta,-
I‘:ﬂ: bx:nak::a,st - ’er.,a' "I anet such diclos rads ov:;_ ot vioo spd
b.lac.cr-xm: [)u o tlony are cooivyi.  In akdition,milk s boilsls prrar

b r\r“-"unu work, A hoawr lunch 1Eotaken dieing 3-2, Patte o hiied 1)

a n’el-\li" 1".1)(‘ VOBE Pruvortarg pwa] OV Lot tav, Ty b 2vonine s e




.l.igfht snacks  ar: +a%en aroun: ko o vetle  Last Peal of the  day
sunLer,  fakarn attor S.op.m, Thus the cook ind 3% enrrioad out A Lis
day. The roo] during Junch and sunner tinerally consists o rian,
vagatabi Lo curry  (boil.d rulsestvyprbablostsnices)  and cookec!
Ehls doms not need leating oxe o tor beiling milk Iwforc roinina
(v 411} o ot

In Sioure 3,morcontane of the nwiber of & isivg cookod at 5 i

tiv: convonticnal stove and ASLUPA CLE are agiven for all tha 4 . =n

than  ona stove 1o uer!, 4 AV, in AT QLY a1} tho the oo N
conkad  simmiltancously.  The rracrice o cookine tups. vt
chraltancouly  moors Lo bave  onc e vetwer onurdn s Eho wmning Lo
e varnition, cwoontialiy Gt FIEet ety dn BUTRR 1 in vwmec,

tuAntity o oF Pt aochod ror ool sloe varkod  omeac by Cooh

By e Gnnch,mi cr teeal At ar b U nirve rom ere |

- B I:l“;“‘n
I B L I IR R < Ratet b ALY O v oty iyl oyl ok
asEisaby ot Syl waviny coorho R 8 g . gy ot

Hual Comscevetion - nel

£ valurmg for onc time cooking curineg Junch hours is cond to v

2 epe Ml dn 2Uen i chop Al gl Ot L ans s onena rov oookine,

Urtlciogy of 1 oth ran
Lt w¥(i)=

nrrielency or tho | st jan

In A"TIA Ule, Ef(l)= 1 ,BE(2)=0.68 , NE(3)=0,4 { gsees tahlc 3) 1o the

M emita. conswntion or cooka! Yoot tor 3 th meal. Rlon. Lo n{i, )=

CProvortion of  femilios mookiny 1onwder ot ddshes 10 oo e

v

Cotimes (It orhas boen cbfarved that i¢ it iu one: dish, only lst Lo?! 4o

a3

vinrtables.  In addition, dishes nrerared ot of yoxourt i kaben Gy

In the conventinal stove whon 3 diches ars cookad at a ti: . v

,
A

' mxmtm g:tn ‘mncv factor -“r(l)%"'*‘(/)-iu(d)-..,uu I;etrc(‘i)? 'r‘léii;k
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used, tor two dishas 1st ared 2nd holes are used and it it is throo all
3 holes sre user in the AUTLA OLo, then, the ettoctive rtlicioncy
factor:
Z T (i) v (9) x NG
1] j-_’
i otitutine  ehe values aiven abova, nfrective erticioncy factor in

PSIPA QLR has been found to be 1.35 as against the maxizrm valuc  of

2.08s  Henee the realizable rercentace fuel saving in AZTTA ULE ig 37.

. This  value can now be comnpared with the actual 31 percent  fu sl woex!

saving observad in a woeklong measuromenta,

Conclusion

:\ s;'.n#a].ifiijzd method of construction of fuel cificient Aspp GLY has
Pevn  introduced  in Uttars ZAannada villar u,Althourh 57 rercont of
Fuehimd couldd lw: Savint Ehrourh etroang i5: 00 cooking  practicos,  lond
e muolwond  sovine is Foured £o jna ok e wE 30 rerecont. Aacditional

advantacas of hig STOVY v it algiine o of Woe . shortor tine  for

ceckiny,  rasy maintainanca on fire and 1w rire hazard, ™o nost of

biosass soeacially  acriculbtinad rsichyt conld bo o bypnt otriciontyy
X y ! - 4

vithout sroke. Thagns factors in writion to Fucl savinag has shawm wide
accertibility of  AgTHA oo in Uriara Yannacda villanos and  thornfor:
holds  out 4 rroat rrevise for conssrving the much  npacedad fs) WO 1
Eharoohone thy reninaglar Trefa.
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