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x. maoixiSTia*.

U  •  kM | tit  haaoaakor wnrtis oat various *stiv> 

ities sash m i  buying* itoriaii ooohing sad n rriox  food* 

household sloaalagi Isaudsrlagt M kirUlalng guests and 

earing (Sr ihs shlidrsa sad Its other aeabere o f the fe n  

U|* Aaeag these activities* stoking oooupies m  iaport- 

sat flae ii eieee i t  is  seasoreed with providing nutrit­

ious sad last/ food to the ambers of the fu l l/  sad food 

is  basis ts health ssd happiness*

Ihs hoasaker •peaks 70 per seat s f  hsr working tias 

ia Ihs kitohsa, vhioh ie the sentrs s f oookiag activit­

ies.* However, Ihs kit ohms o f  asst boms la  India are

task/, dark sad euahersoao ts work ia* As Baja (I I5 ? }1
»

M/tf "Indian kitohsM srs serf often —iffooatiog shunt­

ers of puageat —Bis t ls lM ll/  irritating ts ths eyes* 

boss sad lings sad also ts ths teaper s f  ths houeovife** 

fhsrsfsrs oookiag Is  considered as drudgery by m m  hoas 

aaksrs. Xa order to ask# oookiag pleasant* easf and 

s ffis isa t9 saving ia  tsraa s f eaargy* ties aad aoney, 

ths kitohsa should bs so oonstruo'.ed aad organised, that 

lk/sio«l aad asatal strata involved ia sooking ia aiaieaeu 

A good kitohsa should fsoilitat# ths efficient oarry- 

' lag oat o f functions sash m s oleasing aad oookiag of 

food| storing of food* fuel aad utensils sad washing of 

utaasils. Xa order ts e*rry —  these astivltiM  Meothly* 

proper spaes, fa s ilit ie s  sad squipaeat nssd to ts pros-, 

idsd. Ths sfulpasat ia ths kitohsa should inoludo oook-



a
log utonsils# tools* cleaning squipoints* oontainoro for 

foods* grinding dsrloss and * chula** or •adupu* •

Most of tho activities in tho kitahon revolvt arount? 

tbs ofcula. An offloioat chula should to moteals as, oon~ 

suns nlnisun fusl and May to operate. Ths dm lu  oosaonly 

ussd is Colabatore a m  and most othar ports o f Madras* 

Andhra Pradesh# Kerala sad Mysore Statos aro aads o f d if- 

fsront natsrials* suoh as* nod* baksd pottery* tori oka and 

osasnt and bars ono* too or thrss pot seats. Thoro ara 

aany do foots in thooo ohulas* suoh sot absence o f o prop- 

srly ohannollsd salt for aaoke# high fuel oonasnption and 

difflsu lty in controlling and maintaining a stsady flams.

Tho average Indian cannot go for gas or slootrloity for 

eooking purposss* as his psr oapita Inoems Is only h291.$< 

However* so Quruswany (1*57)* ooaaonts* #lt  is  strongs 

that until soastlas past* ths ovens whloh oooupy o koy poo* 

ltion in our family l i f t  had not toon given dus investi­

gation”. Thsrsforo attsopts nssd to to aads to dsvslop . 

offloioat ohulas* with wtvloh oharooal or firowood osn to 

uaod so fuol. sons suoh offorts have toon sods during 

roosnt yoaro ky to o l ihttnsioa Centres* Oran stvikai 

Training Controo* ;oasmity Development Progresses, tho 

Khali Oraaodyog coanlsston and osrtain individuals. Con*.

* Chula is  tho Hindi equivalent for the Tamil word * adupu* * 
whloh naans* tho cooking fireplaoe. Throughout this study 
tho word ••hula* has boon ussd to indloato ths oooking firo - 
place.
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asqusntly, ouokslsas a hulas of different types# as 

mentioned by itandaa (1957)^# suoh aa Raju obula, 

Mysore typo* :tawah type# Hagan obula, Bob type#

B ill typo# rTmtapgarh type, aakshi-ka-Talab typo# 

boro boon developed and promotod* Tbo designers of 

oooh o f tboso have pointed oat tbo esvsral advant­

ages of thoir partioular amokeleaa obula, ovsr tho 

ordinary obula*

Tboso advantages bars not yot boon ostsblishod 

by solontifio experiments# nor hors they boon popul* 

ariood sdoquatsly to bo adoptod for uao by larger 

soot ions o f people* This study io thoroforo an 

of fort to ooaparo tbo ordinary ohnla# oemmonly uaod 

in Ooimbatore District# with a well-known typo of 

smokeless ohula, namely# * tbo portable Hogan obula' 

aado by tbo pottery eeotien of tho Oamdhlaiketaa 

Ashram, T*Kmllupattl« The points of comparison aroi 

tbo amounts of fuel and tia « consumed for oooking a 

standardised lunoh, oaao Of working and the tins 

token to elean tho utsnails aftsr oooking. It  io  

bo pod that tbs findings of this study w ill go a long 

way towards tbs popularisation o f tbs inexpensive# 

but effiolsnt portable Hagan obula typo o f snoksloso 

obulaa.
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XX. ftSVXHtf OF LXT3XATUK3.

* )

All the fuels are ooabustible and have s kindling 

iMpcratur*. Coabuetloa is defined by Deaing(l952)* 

as« "oxidation that is  so rapid aid vigorous that light 

and easily evident heat are ealtted** Blade and Conant 

(195*)^ state that* "the subetanoe oatones fire at a 

teaperature known as kindling teaperature** Aooording 

to Deming (1952)6, the kindling teaperature depende 

upon the followingt» ( i )  the nature of the aaterial9 

( i i )  the finenose and subdivision o f the aaterlal*

( i l l )  ooneentratlon of oxygen* and ( i t )  the rate at
e

vhioh fresh oxygen is  supplied*

i )  The Mature at the Mmfrlmi... The kindling teaperature

for subetanoes whloh are volatile is  lover than the sub-*

stanoes whleh ere not volatile* For example* the kindling 

teaperature fbr phosphorus and gasoline is  auoh lover than 

that of vood «ad soke*

i i )  tbs Fineness of the Subdivision of the Material i -  A * 

finely divided aaterlal such as powdered aagnesiua* pres­

ents aore surfaee for exposure to oxygen in the a ir and 

gets oxidised aore rapidly* Therefore it  gets kindled

at a lover teaperature than a coarsely divided aaterlal 

suoh as a slab of aagneaiua*

i l l )  Consent ration of Qxttoni- A ll ooabustible materials 

oat oh fire at a lov teaperature when the oxygen content 

in the air supplied to thea is  at a higher concentration

« (
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than vhta lower*

lv) Iho Halt fra*> Qiraon la Suoplladi- llatk

ant Co nan t (1994)*? explain that in ordar to maintain 

eoaOustion* a oontlrraous supply of fraah oxygon la 

oaaantlal* If tha oxygon supply Is Insuffiolant* ln- 

ooaplata oombuation w ill roault. Carbon monoxida and 

partlolaa of oar bon whioh ara tbs produota of lnooaplola 

oonOustion, s i l l  osoapa into tbs atnoaphara in tha form 

of aaoka*

I  ha boat that is  llboratod fro* any fual la  nanlnua 

vbsn oonbuatlon la oonplato* Tbaroforo oonplats oowo- 

ustioa should bo adiioood in ordar to obtain tha maximum 

fual valua ant to avoid smoko. for oonbuatlon to bo 

oonploto« it  in nooeoaary that tha daslgn of tha haatlng 

plant in auah that a sontinuoua supply of fraah oxygon 

la  maintained.

9) Iho Tvflaa af Ordinary Chulnn In Una,

In South lndlav tha ohulaa unad ara aada of various
N

materials aueh an mud* baked olayt stones* brloka and 

earnest* Tha designs ara gvntraliy an follows i 

1} *ha Ona ^ot Seated Chula, Tho ona pot aaatad ahuln 

an shown in Figure 1 uaunlly oonaLsts Of n solid botton 

and n 7 iaohas high seal-eylindrioal wall forming a pot 

seat* 54 inohoo in diamatar with a 4 lnohas wlda opaning 

at tha fronts sailed tho •mouth* Of tho ehulau It haa 

throo spharioal promotions of ona lneh height on tha 

top edge to hold tha utanallv aa wall aa to permit tho



ORDINARY CNULflS

n. MOUTH

B. PROJECTION
C. FIRST POT SEAT

D. SECOND POT SEAT

E. THIRD POT SEAT
F. FLOOR OF THE CHULfi

G. SEMI CYLINDRICAL CHULA
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f l iM i  to pass out of tbs ohula, to surround tbs utonsil* 

U ) Tilt Tift ft% aifllill iihniQn two pot ssatsd ohula
as shown la  Figure 2 Is  a ons pot ssatsd ohula, with on* 

of Its aids walls, usually tbs right wall* branohod to 

provide another pot ssat usually 4*9 laohss la disaster, 

whioh also has thrss projections to support tbs sasond 

utsnsll plaosd oa it*

111) lbs Thrss rot Ssatsd Chula* Tbs thrss pot ssatsd 

ehula as shown In Flours 3 Is agala tbs two pot ssatsd 

ohula whars a third pot ssat la  provided by branching 

tha olds wall of tbs first pot seat or the second pot 

seat*

«

The fuel usdd for tbs ordinary ohula is costly 

firewood which is  plaosd at the south of tbs ohula and 

lighted* The utonsils with tbs cooking media arc plaosd 

on tbs projections •t  ths pot scats* The flaoss easrge 

cut and partly ssoaps into the a ir through the apaoe  ̂

between the bottoaa S f tbs utensils and tbs pot scats 

and partly surround and boat tha utensils and tha food
9

plaosd in than* Xn tha oasa o f tha two pot ssatsd ohula, 

tbs flaaes pass through ths oonnsotlon between ths first  

pet ssat and ths second pot seat and reach tha second pot 

scat to heat tbs second utensil plaosd on it* Likewise, 

in the three pot seated ohula, the third utensil gets 

heated by the flense which pass through tha oonnsotlon * 

between the second pot seat and the third pot oea£*
a

4

0
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*) at, six ,iht omiainr. ttnUi
khea the design and working o f the ordinary ohulas 

oro exssined la  relation to the principles of ooabustlon* 

sany defeats oro evident so listed belovt- 

1} aaoke nuisance* 

i i )  Fuel wastage*

i l l )  Escape of heat into the kitchen, 

and It) Aoeunalatlon of ash. 

i )  aaoke Mulaanosi*  la  the ordinary ohula, combustion is  

not eon pie to beoauoo the eaount of air supplied is in­

sufflated! and henoe the oonoentratloa of oxygen oraltable 

is  Halted, therefore aueh aaoke is  produced. The design 

of the ordinary ohuXa Is suoh that there is  no proper exit 

f »r  the saoke* Therefore# aaoke# instead of being ebaan- 

elled o ff into the outside atmosphere# gets aoouaulated 

in the kltohsn and blaokens the aide's of the utensil* the 

walls sad sailings of the kitchen. As poiatod out by
a

Oovadas (i960) # aaoko is  not a desirable product beeause 

it  lo injurious to the ayes and causes disooatort to the 

hoaeaaker. The aaoko obstructs even the illuaination and 

Tontilatloa of the kltehen.

11) Fuel Wastage i— As mentioned earlier due to inooaplete 

ooabustlon of the fuel# unburnt oarboa particles and 

oarbon monoxide escape In the torus of saoke and soot* 

froa the ordinary ohula. Therefore the fuel ie not u til­

ised fully* resulting in large wastages, 

i l l )  &SOSPS of He it into the Kit chant- Sue to the proj ect*
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loos on the pot aoots la the ordinary chula* auoh space 

to lo ft between tho bottom o f the utensil and tho flonoo. 

Tho boat from tho flames escapes into tho room through 

thooo spaces In tho font of convection currants and radi­

ation t warming tha kitchen unnaoaooarily and asking it  

unoostfortable la on already hot climate* This also aooent- 

uatss tha fuai vastago, oinoa tha oaount o f hast asoaping 

into tha kltenan has not bean atillaad for heating tha 

mtenall*

iv) Accumulation of Aohi -  Another dofact lnharant la  

tha daalgn of tha ordinary ohuia Is* that tho ash goto 

oollootod la  tha plaoe meant for tho lira  ooalt aattlao 

dovn as a covering layer on tho burning fuel# thereby 

cutting o ff tha contact between tha fire  and tha air* # 

that is tha oaygan content* As has already bean pointed 

out9 oxygen la  necessary to maintain’ combustion and in 

Its absence the combustion booomso interrupted* Xn order 

to start oombustion agaim§ blowing sir by means of a blow 

pips Is  commonly resorted to* Such blowing habit issds 

to weakening of lungs and oonsoqusntly diseases of tho 

respiratory traet*

woo® o.nd ccxXOt71 *<bbd (1945)^ postulate* that the fora- •

runner of tha fireplace might hare been tha fire which
a

tha American Indiana hod in their teepees* The teepss
•The' teepee was a tent in which the Amor loan- Indians 
lived* They did their cooking also inside the teopee*

0
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had ft tool* at i t s  peak for the sookft to pass out*

Haroum ( 1 9 2 1 ) describes tha Roman Kitchen aa having
9

tha hearth b a il! o f  masonry* vhioh had above i t *  a
m

window ae smoke outlet* Zn spite o f the windowv smoke 

and soot continued to accumulate in the kitehen* making 

i t  far from satisfactory* Raju (1957)* describes the 

attempts made is  India for the removal s f  smoke from 

the kitchen by providing an aroh and flue over the
■

ohula. These constructions increased not only the build­

ing oosts without solving the problem* but also presented 

acme new problems* suoh as* tho soot forming spongy -mass­

es on the arohoa and fa llin g  into the cooking utensile* 

the long narrow flue harbouring Insects* which drop into
9

the cooking mtsnsila and the d if f ic u lt ie s  in olsanlng.

f )  the History o f the aeokeless Ohula in Ifldift*

Raju (1957)* reports that in  1946* The Hyderabad

engineering Useearch Laboratories had undertaken researoh

to make the ordinary ohula *more aolsntlflo* S ffio len t

and soonomieal** following carefu lly the experiments in .

the direct ion s f  eontrollod combustion oarried out by

The Hyderabad engineering Research laboratories* the

pottery aeotlon s f  the A ll India V illage Industries
# —

Association* Haganwadl proceeded by various experiments

*Kaganwadi near dartiha* the headquarters o f The A ll India 
V illage Industries Association* 'Ot the name from the 
la te  Maganlal Oandhi* Oandhiji* s nephew* who was very 
much devoted to v illa ge  industries*

f
0 \
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Itto evolve *  — l Irn loop ehulw (Kiaanppt 1943) • This

aaokeless atuU oan to bo knows oo 'N igM  Chula* 

hawing boon developed at Maganvadi. 31aoo tbon various 

otbor workers haeo designed d ifferen t pat toms o f  atsoko- 

looo ohulas no onsnoratod by Haadns (1958)^*

€) M i t l t n I >ts o f

Flguro 4 prooonta tho aootion through tho Mokoloss

ohula* Tho dlfforont ports of tho smokeless ohula aroi

Tho pot soots A and By tho fuol foodlitg aouth Cy tho

ooabustloa ehsaber By tho ash pit Sy tho grating t  uhleh

supports tho firs  wood and lots tho oshoo pass through

it  to got oollootod la  tho ash pit and also servo as tho

additional lalot for'froth air* as. tho air oan ooae In
■

through tho ash pit sad grating* into tho ooabustloa 

ohaabory tho ohlanoy bans Oy tho ohianey H through vhleh 

tho saoko osoapos Into tho outside ataoophoroy tho grad­

ient J« vhioh In provided In the connection botwoon tho 

pot aosto A and 1 la  order to roduoo the voluas o f tho ' 

opaoo la tho sooond pot seat and thereby laprove tho 

utilisation of host theroy the baffle wall K provided 

la  tho pot seat B» vhloh regulates the passing of flaaos 

In tho dlreotlon o f tho gradient*

Tho distinguishing fOaturon of tho aaokoloos ohula • 

are tho followingi~
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i )  Abeenoe o f saoki nuleanoo*

11) foo l earing*
«

111) Abeenoe o f r td U tlM  sfheat Into 
tho kitchen*

and I t ) /‘To vision fo r anh reneval*

I )  Abeenoe o f 3noko Nuloanooi~ Ao tho noko ooning ont 

o f tho loot pot ooot passes ont Into tho ntnonphoro 

through tho ohlatnoy booo and tho ohinnoy vhioh sorvon 

oo tho oaoke oatlot* thoro In no oaoke nuisance In tho 

kitchen*

I I )  foo l Savingi*  tho oonatruotlen o f tho ba ffle  wall 

and tho grad1ont In tho fluo passage and tho consequent 

aod lfi cation In tho oolunoso o f tho opaoo fo r ooabuotlon 

In tho oooond pet ooat» fact l ita te  no re ooaplete ooab­

uotlon than in tho oaoo o f  tho ordinary chula* furthor 

tboy old la  bottor distribution and u tilisa tion  o f  tho 

hoot evolved* thus loading to a groat saving o f  fuel.

I I I ) &•**. .Into W
Ao tho oaokeleoo ohula dooo not have projeotioaa on tho 

pot seats* tho utensils f i t  tightly* leaving no opaoo 

between tho bottoas and tho pot eeets for tho flames to
(fL^rc G O

escape out o f  the ohula. Thus ooabuotlon being carried 

out In a aoro onoloood opaoo* tho waotoful radiation o f 

heat Into tho k it often In avoided*

lv ) frovlo lon lo f a oh Roaovalt -  In the oaoo o f  tho oaoke- 

looo ohula* aah p it lo  provided which fa c ilita te s  tho 

oollootion and eaey removal o f ash. Ao the aob dooo not
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tioxm e layer an the burning logs* mere eoaplete ooabust- 

ion is also e f  footed by ensuring bstter eontaot between 

ths burning logs and the oxygen in tbs air supplied* thanV
in the ease of the ordinary ohule.

with d ifferen t saokeleas chulas at the Extension oua Train­

ing Centre* dakshi-ka-talab* Lucknow, under the auspices - 

o f the Planning sears h and Action Institute (?«JUA*X«) 

with the object o f ooaparlng their asrits* I he stoke l  see 

ohulao included to  that ctudy were* &aju type* Mysore type* 

;tewah typo* Kagan oho la* 3ulandshah type* hah (Agra) type* 

rratapgarh type* h ill’ type* three 3akshl-ks~ falab chulas 

oaaely A-C type* 1-3 type and L-shaped type and l>esl chula

(ordinary ohule)* while the coismon feature o f a ll  these
«

saokoless ohulas la the ehtooey base with I t s  saoke outlet! 

they varied in their dlsensioas* number o f pot seats and 

their alignment and the other as peats* such as the gradi- - 

ent between the pot seats* dampers and baffle walls* 

Appendix i  given the speeial features o f  some o f the saoke- 

lees ohulas included in  the study* as described by :?aadas 

(1958)**

The series o f experiments conducted by wore-

to not# ( i )  the ties taken and firewood consumed for boil­

ing 1000 oe o f  water and cooking varying quantities o f 

rios and polos* and ( l i )  the time taken to consume •
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12 thh&Uks o f fool and (to consequent rioo in temper­

ature o f definite fU M U Ilti o f w ttr on the different 

pOt M «llt

71m results o f these ex,*rinents indicated that 

the &#£•? -  A typo snokeless Chula was tho oost satis­

factory of a ll tlM ohulas used to tho experiment. being 

completely smokeless and consuming tho loast amounts of 

lias sad fuel. A further detailed study o f tho spools! 

constructional and functional features o f B.K*f *  A typo 

smokeless ehula seems to bo needed*

The report of another experiment carried out at- 

7he itarth jftlot vrojeot Is  gives ty Barkat Barasin 

(1350^* The ax>eria«it was carried m « to find out 

the correct specif! oat ions for a eaekeless Chula, wfcleh 

will give aaximua alfidaney with ainiauo fuel consump­

tion. Am a result o f  that experiment a ohula whose 

diasasions are given in Appendix X» with two pot so ate. 

was found to bo sufficient for an average village hone* 

It  was also found that fixing the flue pipe at right 

angles to tho oat let of the eeoond pot seat and having 

the floor o f the second pot scat gradually sloping up­

ward from tho first pet ssat, were advantageous.

1) AftiWlllfraflf. 9t .flit?. 3*YkMh,
Zs 1956, The National council of ~oonomio Research 

was requested by the Ministry o f Coaaerce and Industry,

#Jne ohhatak is  equal to two ounces*
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Oovernaont of Indian to study ths problem of domestic 

fool supplies, ss their eonsumption contributes about 

60 por osat of tbs total energy consumption la  India 

(Lokanatban ratio I gives tho doaostlo fuel

consumption la  urban sad rural areas la  a i l l  ion tons 

of ooai equivalent.*
TABLE I.

DOMBSTIC FUBL ODlfSUMmOB IB URBA8 i*D RURAL ARgAS II  
MILLIOH TORS OF COAL SQDIVALm.

fuel. Urban. Rural. total.

Ooal. 20 • 2.0
cUe otri city. 0.2 - 0.2 '
Kerosene. 0 .3 0.5
Duag* 4*0 35.0 31.0
firewood* 13.5 . 42.0 55.5

Total. 56.o Tt.O 9f.5 ™

Pros ttis figures ia Table I, it  oan be seen that 

firewood constitutes the major proportion o f the domestic 

fuels# both ia rural sad urban areas and dung comes next* 

rhs amount of duag burnt aa fuel ia India w ill produce# 

i f  used aa a manure# about nine million tons of food 

grains every year* A larger proportion o f duag ia used 

ia  rural areas than ia  urban areas, the widespread uee 

o f dung aa fuel aaa aaay disadvantages. It  deprives tho 

soil o f valuaolo sod inexpensive natural nutrients.

Inere fore# The Saiionai Council of 3oonomio Research

*0ne ton of coal equivalent of a fuel refers to the 
amount of energy as liberated by a ton of ooal.
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recoeeended that oow-dun* aonMiption «•  doiattld fuel 

should bo dlsoouraged*

la  tho ease o f firewood also tho loss Is groat* 

Mastor (.1959)^ states that *with tho rapid tnorowo 

of population and industries* tho doasod tor land and 

forost pro duo t s inoroaood so rapidly that forests were 

oloarod at a fast peso and tho land stripped naked* One 

oould m n  ooo the rsoultant effoots of soil erosion 

with deep gullies and crevices* ths silting of valuable 

reservoirs and riser souths* drying up of perennial 

eourees of water**** ths large sod.# dsstruotion of 

forests affooted adversely* even the rainfall in many 

parts e f the country*.

the uee of firewood and dang in large aaounts ie  

not desirable in the interests of nations! eoonoay* la  

erdsr to .save firewood and dung* fbd Council of Zoonosis 

HosoarSh suggests the substitution of firewood and dung 

in the eity by coaaereial fuels* sad) as kerosene and 

gas and ths replacesent of dung by firewood in ths 

oouatryslde* until suoh tins as inoreased productivity 

enables the villages also to uss oooasroial fuels.

This suggestion to jwovide the oountryeide with 

firewood in ardor to replace ooapletely the dung used 

for fuel osa he implemented in two wayes

(t ) 10 out down more trees* accelerating de­

forestation with a ll its  disadvantages* vhioh 

undoubtedly w ill not be a desirable solution*
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ana (2 ) to find notoads tad d«Yloo« to uaa only 

niainui aaouata o f firewood by Individual 

households, sines whatever quantities of 

firowod ars saved 0/ ths individual houae- 

bolds* w ill in stitu te a positive saving to 

tbs vhols oossttUy* Introduetion of ths 

snobsless chula on a nationwide Oasis w ill 

result in significant firewood saving*
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I I I .  «U»gRI143*TAl iSOCSHJSS.

The experimental prooodure in this stud/ consisted.

ofi~

(• )  Jiitdiion o f H u l{»iita  and s U r la l i f  

(b ) Standardisation « f  methods, 

and ( « )  Conducting th« sxpsriaeats.

U ) m a itH a -il m iaq irtff x m  M U x is k *

The equipments and materials tnsolved In this study 

wars (1) ohulae, ( i i )  utensils, ( i l l )  Mftwrictg da a loss* 

(la ) food aaterialo, (a ) fIrawood, and (a t ) classing 

•Atarisis.

< i) yhulas*

1) Ordinary Cfaulat Tbs ordinary chula salastsd for 

this study, shorn in Figure % wss made s f baked clay.

It  consist ad o f s saaoa inches high Mai cylindrical 

wall, with an opening o f 5*3 iachss in the front for 

feeding firewood and thrss project ions s f n »  lnoh 

height on the npfer rin to support the utensil* The 

seoond pot M at, 4«§ inches in disaster with thrss 

projections to support the seoond utensil, was fbrnod 

hy the branching of the right wall of the first pot 

Mat whOM disaster was 9*9 inches*

2) Saokeless Chaise The ssaksless ohuls selected 

was the ♦ portable Kagan Chula' with the dimensions 

giasn in Figure 4* This chain was cade o f baked day, * 

obtained from the pottery Motion of Oandhiniketsin
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Aahra, Kadaral M ttrlo l* In this nodal

ths dlff*r*nt parts o f tha enula* w i l y  ths pot M *t«t 

khlaatj b«M and ttw oaoks (Mtltt plpaa art a*parat* 

aa ibovn is  fipara $• Tbs a* parts wars assaafclod la  

tbs spaas allotted fo r  ths ohola la  ths axpsrlasatal 

kltshan.

Bath tha ordinary and aaokslsas ohulaa wars kspt 

aids toy aids la  tha kltohan, facing out* at a d lst- 

ansa of 10 inahes fraa cadi othar and plaatarad with 

a alxturs of sonant and llaa aa shown la  Figaro 6*

(11) U tonsils# too idsatloal sets o f brass o tana 11s 

whioh vara tlnaad lnslda* aaoh aonslstlag o f thraa 

utsaalls aa shown lo. Figaro 7* vara oolaotad for 

oooklni tha standardiosd proportions# In aaoh sat* 

tha a tonsils vara aarksd A« B, 0 and vara uasd to oook 

tha aalaotad food preparations nammlf baana* rloa and 

dhal rospsetlvsly# Thay vara aa idsotloal aa poos ibis 

vlth rsgard to tha oatarlal of whioh thay vara aads* 

slaa» shops* aarfaoat araa and waight# Tha sxast 

ilaansiorts o f tha a tonal la ars given In Tahla XI.
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U l i )  noasurlivi Striatest xn* following ueasuring devioee 

a f t  selected for oao la  this »ittd/i-

1) Par tf«l|hias« For weighing rloe# bsaati grata grant 

dhal, tamarind* firewood* ohareol and wood chips, a balance 

with five pounds eapaolty use tilaetad*

2} Per Kauauriog fa ls e  t Per steasurlng wiuea of vatar 

and aeh s measuring cup was used. h measuring cylinder 

graduated up to 100 so for measuring the Kerosene utilised
j .

for igniting the ohula was also used.

5) for Measuring Tisei for measuring Use* s  stop watoh 

sad s ties pieos were used.

4} Per Measuring Temperatures for as enuring the room
*

temperature end water temperature, at Centigrade thermometer 

(0*C -  110*0 was used.

U r ) Prods a isstsd  for Oooklnet

1} Poods sod their Quantities* Hide* green gram dhal 

end frenoh beans were selected for aooking in title study 

because, seals in south India generally consist of s cereal, 

s  pula# and a vegetable* The quantities of these foods 

taken for oooking wsre calculated on the basis of s  days 

requirements for a family of thros adults* taken frost 

Health Bulletin -  25 (19*2)15 as shown in Table I I I .

i
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TAMM m .

QUAMTitxsa or rooos st&*uttg> fjs a family or thr̂ s
ADULTS m  A OAT.

Fooda* Anount In Ounoaa.__
Individual* Total*

O m alii

Hl«t* 20 )
H « « l . T J 42
wbaat flour* 13 )

i*ulaaai

Oraaa g m  dhal.
‘  1 9

Bad gran dhal* 3 J ■

Oroan Uafy f«g «U M M i

Cabbala. »  ) 12
Oorlftodar leant* 3 1

Sw l vtgtlabltti •

Carrot* 1
a

9

)thar vagatabloo*

Fraaoh baana* 9 9

Fruiltt
•

î apa/a* t 9

3ogor oad Jaggaryt •

Sugar* *  i 6
J*rM«ry. «  J

Vogatabla o il and ghao*

Oiagolly o il. ♦ \ 6
3 baa* «  i

Flab and aoatt •

FI ah. 9 9
*“ * SM. 3 wholo* f  vtola
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Ail tha ftoodi Included la  (to ami vara thoaa 

aa— only otto by tto aaaraga alddla alasa faalliaa. 

Tha 4 ay a mou m s  than yianaad aa shown la  Tabla IT, 

utilising tha f ia l& lia t  gissa la ?tola i l l*

TABLB If.

TH3 DATS H HKJ fiWt A FAMILY 3F TStlS ADULTS.

Maal. Harm sal food a uaad la ounota.

Braakfaats a
?ngiputtut

R«|l. 7
Jaggary. 2

3«»- 3

Coffaat
Sugar. 2

•
Milk. ' 8

ioaatoi • 1 1
Rian.. 14
Oraan gran dhal. 4
Gbsa. 2
Baana (ztoriyal). 9
Carrol (salad). f
Ooriandar (ofeutnay). 9
Milk (ourda). 14
Paypaya. 9

fsst
Xlohidli •

Radgrai dhsl* 9
tUoa. 4

Taai
•

Milk. 8
Sugar. 2

Dinaart
Chapaihit

whoat flour. 15
Cabbago ( *oriyal). 9
Fish. 9

»
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Froa the days menu in Tabic XT the lunch

vac selected as the typical meal fer the cooking ex­

periments la  this study* Among the Itecs Hated for 

the lunch, rice, green gram dhal and frenoh beans were 

seleeted as the ether foods namely ghee, carrot, salad, 

ooriander leases chutney, curds sad pappaya did not 

require cooking* The quantities of the foods so sel­

ected for cocking wcrei

Parboiled rice* 14 hinca*.

french beans. f  Ounces*

dreen gram dhal. g ounsea*

2) Purchase and Storage e f Food si It  was estimated 

that 40 meals would be cooked for standard lest ton and 

experimentation* * The quantities of foods selected were 

calculated aooordlngly, purchased in one 1st, elcaned 

and stored in dry tin containers. The amounts of rice 

and dhal thus stored were 10 and 4| Ksdroa measures* 

respectively.

Ac french bceme could net be stored for any length 

of time, 18 ounces-the amount required fbr eooklng on 

both the ohulae for a day-were bought on each day e f 

experimentation.

(▼) firewood i Krishna end Hamsewasy (1932)** report 

that oalorifle walue c f woods depend upon their chemical 

composition and the quality and nature of deposits e f

*  One Madras measure le  equal to eight cups*
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During tha p rtU iin tri axperiaante, tb m  logs of fire - . 

wood of approxla&tely 1§ foot in length and t§ inches 

la UUttMM woro found to give a  fa irly  atoady flo w  

whoa compared with two iogs or four logo of similar 

also* Logo of tha suae aiae were soloetody ainoe tho 

aaouai of surface o f tha firewood exposed to oxygon la 

tba air makes a difference la  temperature mod

la the rata of harming am mentioned oa page  ̂ • the 

throe loga wore weighed and the laltlttl weight noted*

Ihe loga were then placed with their tipe crossed ho* 

gether. The crossed position allowed good el reflation 

of air* as the epaos between the logs was greater thaa

that when the loga were planed aext to or over each*
Other* two ounces o f wood chipe.were then pineed over 

the crossing o f the logo* seven a illlllt re a  o f kereaeta 

poured ever then and lighted with a adtoh stick to atari 

the fir e *  two minutes after starting the fire* the 

uteaeila were fcept on the pot ooats and cookie was 

carried out according to the standardised procedure*

(11) r4ttiugulatolzw the First- la  order to cal oulate 

the aaouat of firewood used, the burning loga had to 

ho extinguished* after the completion of cooking, jpor 

that purpose* the procedure standardised was as foliowei 

Aftor the utensils v*re removed from tha pot seats oa 

completion of eoofcing* the burni^ loga were taken ret 

sad pushed into a aaall heap of sand which was constant -



I

*

far a ll lh« experiment*, to extinguish th* fir * . Th*

11** oharooal pie see U f l  Is the a hula wore also taken 

out, pat Is a small mluainlua utensil end covered t* 

be extinguished. After as hour, the logs ear* removed 

froa th* **nd shaken to reaov* th* pi**** o f ehsrooal 

sticking ie their end*. Th*** after oeal plena* war* 

added te the utaaoll In  which the lire  charcoal had 

bean le ft  earlier* Th* regaining logs and the charcoal 

so collected were weighed separately and th* weight* of 

the log* and the charcoal were noted* The aaount of 

firewood ooneuaed wac obtained by subtracting the final

weight of th* logo froa the in itial weight.
*

( i l l )  Cooking of aeans*- Beam ie a good source e f
a

elteain C, cental king four ailllgreae* of it  per ounce 

(Aykroyd I95fe)*^* Therefore any method used for cook- 

lag of beans should he ouch that w ill' help to retain 

the vitamin 3. As pointed out by Fitoh and Francis 

(1955)** the cooking water and tine should he kept 

oiaiaua fee ovoid the loss ef vltoain C.

for cooking $r#«n vegetaOlaa Halllday and Boble 

(1939)*® deserlhc twe general methods, which help to 

aalateis their colour* Th# first one ie the open kettle 

sethod, where the vegetable la  dropped lake boiling 

salted water, which la  takes is  quantities adequate fee 

cower a ll part* of the vegetable ooapletely* The boiling 

ie continued until the vegetable becomes tender* prefer­

ably without a lid* to allow the volatile sold a to pass

31



S ff la  s t »u . The HOoa4 «od sore rtotal Mthod is  

pressure oooklsg* In (h is stud/ the open kettle netted 

waa uMd for oookl^ the beans.

A serleeof pralliln^ry experiments were ooadueted 

wlte both the a mi as for da torn! nlng the amounts of 

vaUr to ho add <d to* the ila « to bo allowed for oook- 

iag tho boons sad the pot soots on vhioh to ho oooked. 

lino ounoos of boon* were out into | inch pleoes sod 

seeking on tho eeeond pot soot o f ooota ohuXo was triad 

first but it  took o long tine to oook s a d  consequently, 

they loot oolour. Hoaoo socking than on tho first pot 

soot was adopted.

£xperinests voso eonduetod cooking boons with 1|«

1 and | cups of water oxer the ordinary ohulm. It was
*

o boo rood that tho amounts o f tins token Ihr cooking 

wore 17* 1$ and ID si mate o respectively. In tho eaoo 

of tho sookolooo ehula when 1$ cups of water ware used 

tho oookiag tine was 18 minutes, when 1 cap was used 

it  was 19 minutes and when | oup was used it  was 20 

minutes. When tho cooked beano were examined it  was
.

observed that tho samples eooksd with | oup o f water 

for 20 minutes in both instanoos were most satisfactor ­

ily  oookod, on the firat pot seat.

With those findings tho procedure standardised for 

cooking beans on both ohulme was as fallows: Beano wore

washed and out into £ Inch pieces* In Utonsil A, $ oup
•The tine taken for cooking naans tho amount of time 
taken after the water resumed boiling with beans.
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•f vtttr was placed oft the first pot Mat* whs a the 

Hfttif started boiliig tn« out beans wars added* whan 

ths aster resoasd boll lag along with beans, the tin* 

was rioted sol after twenty ninutes of boiling, utensil 

4 was reaovsd w ith  oookei beans froa ths firs*

(is) Sooklna of vlcsi- parboiled rise is a good source 

of si taels Sj end nlootonic acid, having 60 silllgrsss 

and 1*1 milligram of sash respectively in one ounce*

Hen os any cooking method should be sooh that the loss 

of these nutrients is avoided* Aykroyd (1941-42)19 

states, "the losses on cooking depend to s great extent 

on whether cooking water is discarded sr not*"

Sweetaan end ii ̂ cksilor (1^54)20 r* coarse nd using 

only Mount of water which will he escorted so that 

none will he left to he discarded end ths assists* oaouats 

of nutrients will ha preserved* Therefore In this study 

rise woe cooked with just sufficient water*

4 ear las of asparlsante were conducted to arrive at 

ths anouat of water to he oddtd and tins to to allowed 

fo r  cooking 14 ounces of rioo* Froa ths starting tins 

jo t i l  the Seaia were oooksd and reaovsd, utensil 3 with 

water fo r  cooking r i m  was placed o s the second pot mat* 

when ths utensil 4 with cooked beano was renewed froa the 

first pet seat, utensil 3 woe transferred to ths first 

pot mat* Using 7, 6, 6| snd 6t sops of water for cook­

ing rise Mi ths ordinary Chula experiments were conducted 

and it was observed that the Mounts of tins taken f o r
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Mtkiag w r« 33# 35# 38 asd 40 nlnutas ru jtaU w ly *  

SltUarly U  tto o m i o f tha aw ktltit ohula 6* 51 and 

54 oops of m t«r wars taod and tha aaranti of tino 

taka* for oookiag woro otaamd to to 45# 43 and 39 

almttoa rnyotolvaly* Whan tha oookad sauplss wara' 

•zaaloto tha sanpla oookad on tha ordinary ohala for 

40 alnutss using 54 oops of watar and tha aanpla oookad 

on tha anokalaoa ohula for 43 nlnutaa using 51 oops of 

watar wars found to ha aost satisfactory. Tha d iffa r- 

anoa in tha mounts o f watar naadad nay ha dua to tha 

rapid ovaporation in tha oasa o f tha ordinary ohula as 

oonparsd to tha auokalsaa ohula.

In tha oaaa of tha ordinary ohula* aftar 40 almitaa« 

tolling on tha first pat seat* utonsil B with rioa alsoat 

oookad* was rstransfsrrod to tha ssoond pot soat and kopt 

tbara t i l l  tha dhal got oookad in utohail 0 on tha first  

pat saat.

In tha aaaa of tha anokalaao ohula aftor 43 nlnutaa 

hailing* tha oookad rioa wan rsnows i fron tha first pot 

•oat along with tha oookad dhal fron tha aaoond pot aoat.

Thus tha stand ardiaad not hod of oooklng rioa usad in 

this study was aa follows i -

Ths utonalIs 1 of sat Z with 44 oups of wator and 

of oat ZZ with 54 oops of watar wars plaesd on tha aaoond 

pot Matt of tha ordinary ohula and anokoloaa ohula 

raapsetlvaly. Phan boons wars rsnowed fron tha first pot 

oaato* tha utsnailo Ibr rioa wars traasfsrrod to tha first

»
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pot ooat froa tho oooond pot Mat* Ibo wator waa brought ' 
to boil* lit tho Mention rioo m s  vmM i drainod and 
addod to tho boiling wator* ?hon tho wator roouaod boil* 

iag with tho rioo* tho titan mo no tod* In tho out of 
tho ordinary ohttla aftor 40 minutoo of boiling* utenoil 1 

with rioo wao ftetranoforod to tho Mooad pot Mat and 

kopt thoro t i ll  tho dhal in utonoil 0 wao oookod on tho 

firot pot Mat* Thom both utonoilo B and 8 worn mao wad
*

froa tho firo* in tho oaoa of tho saokolooa ahula, aftor 
45 atouso of bolllngfUtonsil a with rioo from tho firot 

pot ooat wm roaowod along with tho oookod dhal in utonoil 
C froa tho oooond pot ooat*

*

(▼) Qookinyc of irtsoli- Tho oustoaary aotfaod of boiling 

dhal with noooooory aaount of wator was oaployod to oook 

six ounoos of groon g ra  dhal* To arriwo at tho corroot 
aaount of wator to bo addtd and tho aaount Of tiao to bo 
allowod for booking* a aortas of oxpsriaonts was oonduotod* 
la tho osm of tho ordinary ohula* until tho utonoil B 

with rioo wao rotranoforrod to tho oooond pot ooat* utonsil 
8 for oook lag dhal was kopt on tho oooond pot ooat* whoa 
tho utonoil B with rioo wao rotransforrod to tho oooond 

pot Mat* utonoil € waa transform* to tho first pot Mat* 
Whilo tho wator waa boiag boilod* dhal waa waahod* drains* 
is a oolartdor and added to tho wator whon it  star tod boil­
ing* noting tho tiao* hcporiaonto worn oonduotod using 24* 
2* 14 and H  oipo of wator and tho ooounto of oooking tiao 

worn observed to bo 22* 20* 15 and IT aimitoa respectively*
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A n  ito sia^ltt wtr« tha prodost oookad vith

tva oupa af vatar far 29 mimatoa v u  found to ba tha
a

aoat aatisfastsry ooa*

Ik tha aaaa of tha aaokalaas ohula utanail C v u  

kept m  tha aaaond fat aaat itaa lf t i l l  i t  w a oookad

•ad raaovad. Using 2|f 2, 1J and 1| oupa of vatar
u«

sxpsriasnta vara oond noted cooking dhal* It  vaa obaarvsd 

that tha Mounts of oooking tiaa vara 28« 15* 22 and 2f 

•lnutea raapastivaly* khan tha aanplss vara exaainod* 

tha produet obtainsd* vhaa 1| oupa of vatar vara uaad 

•ad oooking tla» v u  25 ainutaa, vaa found to ba tha'

aoat aatiafaotory. ha tha dhal and riaa vara oookad
»

•imltaasously over tha aaaond and fira t pat- aaato* both 

vara raaovad togaihar*

kith thaaa findings* tha prossdurs standardiaad for 

oooking vaa ao folloval­

ia tha aaao o f tha ordinary otrala until tha utanail 

3 vith rloa vaa ratranafarrad ta tha aaaond pot aoat, 

utanail Q vith tva oupa a f vator far cooking dhal was 

kapt an tha aaaond pat aaat* Whan tha utanail 2 vaa ra- 

transfarrad ta tha aaaond pat seat* utanail 0 vaa traaa- 

farrad ta firat pat aaat* Whan tha vatar hollad* tha 

vaahad and drainad dhal vaa addad and tha dhal vaa allovad 

ta ba oookad far 22 mantas and than raaovad fron fira  

along vith utanail 3 vith rloa fron tha asoond pat aaat*

In tha anas a f tha anokalaoa ohula tha dhal vaa 

oookad an tha aaaond pot aaat itaa lf. Ona and half oupa
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• f  wtUr w n  brought !• boll and the washed and drained 

dhal v u  added to II#  noting i)w 11m . After 23 aiautti 

tin iiURtll C vllh eooked dhal van reneved froa the lira
*

along with utensil 1 with cooked rise*

fhe fallowing table explains the position o f tha 

utensils A* B sad 3 during oookiag a f beans* rloa and 

dhal soar (ha ordinary and saokalaaa ohulas*

fable t.
ths fosxxios a* ms uxsusils a* » ,  c auum ms goobxik 

ar m a ss* Biot ami dhal q ym  m s ostoxvaky aid
£10**3*353 CHULAS*

*ypea a f 
ehula*

Stepa in cooking*
Utsnsil an 
tha first  
yet seat*

Utensil an 
tha second 
yet seat.

Ordinary khan tha cooking wan Utensil A Utana11 8
ehula* started* for beans. for rloa.

Aftar beans wara Utensil 8 Utensil C
oookad and raeavad* for riaa. for dhal*
Proa whan rloa vaa Utensil C Utensil B
alaoat aookad t i l l  
tha and a f ooeklog*

for dhal. for rloa*

Saokalaaa khan tha oooking was Utensil A Utensil 8
ehula* startad* for beans* for rloa* -

Aftar tha beans ware Utensil B Utensil C
ooeked and raaawad 
t i l l  tha and of oook- 
lB$*

for rice* for dhal*

As oan ba aaan la  Table V tha maabsr a f steps In 

soaking involved with tha uaa of ordinary ehula wan thraa 

vhlla It wan only two in tha oaaa a f tha snokelesa ohula* 

Xt nay ba painted ant that tha atanalla wara not 

aawarad during soaking* because open oaaking la preferred 

la tha oaaa of beans la allow tha volatile acids ta pass
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o ff, and in the ernes of rise and dhal, water boiled 

ow r darisg seeking, i f  kept covered*

Dm  cooked rice. dhal and beans war# not aoaaonod 

in this study, si nos ths objective of aonpsring ths 

time taken with both ohilaa so old bo achieved soon with­

out seasoning, which in any o*ae would have .introduced 

another variable in the study*

(▼*) Iftt lllfft t tn jr  9 f  whatever
nay be the equipment used, and set hod of oooklag employed, 

the cooked product should be palatable* therefore it  waa 

considered nooeaaary to judge the palatability of the 

oooked rice, d>ul aad beano in this study*

Bason (1959)21 classifies the nethodo of testing ths 

palatability o f fbods as * subjective* and ’objective* •

By the subjective method*, the quality is  determined 

largely through soooo organs and is  affected by ths 

opinions o f the judges who taste ths foods* By ths object* 

ive aethods tbs quality oan be determined by means of 

various measuring dswioss, such as colour comparators 

tu compare ths colour o f two products aad photographs to 

compare fluffiness* Sanerally speaking, auoh mechanical 

devices for measuring a given quality o f food arc expens­

ive end take time to perfect*

Dm subjective methods are satisfactory whoa the 

purpose is to detect th e  differences in quality aad when 

the differences in quality are obvious as in this studyv 

for subject!vs tests, score sards are developed for the.



use of the judges to rata the products. Scoring eon- 

alata of otiIoaU ihi an a pre-established ruaaarioai 

basis, single ar eoabinations o f quality faotora a f a 

food produet*

1* Score Cardsi- There are many varieties a f aaora 

eards for different foods and different purposes* la  

this studyv a descriptive score card was developed and 

used* where each quality to be tested ia  graded* not in 

teras of naaerieal values* hut by adjectives as sugg­

ested by it aeon (1939)**. While ooaputiag Use results, 

a maeerioal velaa waa assigned to *aeh of the adjectives. , 

Tbs soore oard developed in this study, given ia  Appendix' 

i l *  was on a five point scale, and the ad j eat Ives dee- 

orlbing the quality were given ia a fora o f oheok lis t  

to sake the aeehaaies o f snoring at easy as possible for 

tbs judges who are busy with ether work. The following 

ohsrseteristies were to be adjudged, using this soore oardt

ills* -  Appearaaee.
Small.
Tax tars.
Taste,

Dhal — Texture.
Sasll.
Taste.

deans -  Texture.
Colour.
Saell.
Taste.

2, J udgesi- The desirable number of judges depends 

to soas extent upon the purpose of soo ring, lam (1955/ 

expresses, *A sasll panel of high sensitivity and ability



40

U  d ifft rw U tU  itrMplions aay |c pnftrtbl# to *  

lt fg t  piM l « f  l lM  MD«lkivl!7 *« HfflMi ft pMftl Of 

iKr«« «x9triwftid judges were rvqutsUd to ftoor* tit* 

fMda.
g

% Methods of Judlngi- As proper enviroaaent sad
A

goftd lighting ore two of the oondlUona M0M M 7  for 

sound scoring, *  wo11 lighted rooa where the environ* 

sent wee ooodueire for concentration wee eeleoted tor 

oarrying oat the snoring. The oooked riee* dhel end 

beans were eerwed i«ae1lately after 000klog wee oonp- 

leted m  unifora white porcelain quarter plates* one' 

lt«a  in eaah* in  ideatleal quantities. On each pi ate t 

one teaapoon was placed* Foods were served aa the 

judge* were arriving* to avoid exposure to air* sad to 

a els tel a the wanness of foods. Judges were seated 

eoafortahly end st a eonaiderahle diatanee froa sash 

ether* so that facial expressions of oae judge would 

set influenee the Judgement of ethers. Aa reooaaended . 

by to we (1 *5 5 )*  ovoh judge was given a glees o f water 

ead was requested to rinse the south before testing 

sash saaple* to rsaovs the flavour of one sea pie before 

the seoond was tasted.

Cvii) Ktoteflfi.Ma Arttr The snunts

o f soot eoouauilitted and deposited on the utensils used 

for cooking over the ordinary ehula end the smokeisaa 

ohula were found to d iffer froa sash ether. In the ease 

e f the utensils plaesd on the ordinary otuia* tho do*

v
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/

position of mss was ouch | N «U r than that on tho 

utensils pluooa on tho osokolsss ahulOf la  which com* 

only a  thin layer of soot woo seen oat tho bottoo of 

tho utensils. la  order to find ont tho difference la  

tho aekroate o f tloo itmived la  washing tho two sots 

of atoaoilo of tor oooklng* tho following procedure woo 

adopted.

After sea* prcliaiauxy exporlaeiits* tho oBounto of 

tho claiming anterluls a sod far cleaning utensils of tor 

esoking worn staninrdissd os given la  fable ¥1.

TA3X& TI.

m-Mm Jr chvAsiua suiaauhs us» *a& cusaioo urinsibs
A F t SH COOfU m .

Utensils.
Ash in
WPS.

tamarind
in Oun- 
oos.

Coconut
fibre
bits.

Voter in 
gallons.

Utensils usod on 
tho ordinary efcala.

1/3 1/2 . 2 1«

Utonsils usod sn 
the osekoless ahula,

t
►

9 2 H

tho ash used is  tho oaoo of tho otonoilo from tba 

saokelees ohulo woo Isos than tho saeuat usod for otonoilo 

from tho ordinary ohulo boosuoo tho ooot deposited on tho 

utonailo froa tho osoholoss chula woo ouch loss.

Methodt~ tho otonoilo woro oaptied of tho oookod eontonts 

and plaosd is tho oink* A oup of water woo sprinkled on 

thoo. Using port of the ash they woro scrubbed with tho 

aid of the cocoout fibre to reaove tho soot* Thon ash 

and too or lad woro applied and tho itoasilo wore scrubbed
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•

for the eeootd time t i l l  thsy became bright and ole an* 

Finally they wore rinsed thoroughly with voter* This 

procedure wee followed for both the sets o f utensils 

usihs fresh amounts of cleaning materials for saoh sot*

The time taken for the firs t  scrubbing* for applying 

tamarind and ash for the second scrubbing;, end for the 

final rinsing w&s standardised for sash set after a 

series o f preliminary experiments, as given in Table VII* .
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TA3I*3 VII*

183 3TA2&aaai338 AMUUSTS m  TIHS TO WASH TH3 W  33TS Of
Uf'3USliiS AFTSK C»KI8G.

_________________________J___ Tims in mautee*__________ l
Jteesils good on ; 
the ordinary ohula.

Utensils osed on 
the smokeless ohula.

First scrubbing* If . 2
Applying tamarind 
and ash*

H H

Oeoonft scrubbing.
e

3 2*
rinsing with eater* t

fOtil. 24 8 •

The total time taken differed from eueh other, as the 

utensils used on smokeless chula oolleotsd much less soot 

than in the oase of tts utensils used on the ordinary chula 

aad hence needed much leee tine in scrubbing*

<•) *i*&HgU3L
4*^ Preliminary ra jurat ion i Too batches e f food ingred­

ients each batch insisting o f nine ounces of fresh freneh 

beans, 15 ounces of rice and sis ounces e f green gram dhsl

• cere taken for ocokia* on saeto ohula*
*
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*

•

w«t«r and in * *  •* oolMdtr in ba drained* tfhea th«

warn la uttoatl I  began bo boll, the rise fro* the 

oalaadar mao aA M . The Uaa was noted* when the vatar
m

la  utensil 1 resulted boiling along with the ri os, fort/ 

■lautos after which I ho utensil vaa ro-traotforrad to 

tho second pot otat and utonsil C was piaosd oa tho 

first pot seat* HfhUe tho rioo vaa getting oookod oa 

tho second pot soot* tho dhai was washed with two sups
«

of water and pi wood in a oolander* dsn tho wator is  

utensil § began to boil, the washed dhai fro* the col­

ander was added* When the water with the dhai reamed 

boiling ia utensil 8, the tins was noted and 20 ainotes 

afterwards, both the utonsila B and '8 were renewed froa 

the fire , aetln£ the final tlae t?(0 )#* it  this stais,

the oooking s f  the foods was ooaplete and the aeounts 
## ###

*2(0) ood b^lO) e f  firewood and charcoal le ft be­

hind respectively were calculated as deseribed on page • 

the ties eo amused for oooking was then calculated 

by subtracting tho la it la l ties t1(0 ) free tho final 

tine t2(0>.

B, C e f the Jet I I  three-quarter oup, fire  and three- 

quarter oups and one and ft half cups of water were added

is the starting tine e f cooking oa tho ordinary
* ohula*

•*b?(0) ia the weight of firewood le ft behlht A fte r  oooking 
‘  in the ordinary

**«b-(Q ) is ths weight of charcoal lo ft behind after cook- 
* log tho ordinary ohula*
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rM piolivtly. Tte ia l i i t l  Wj(8)# o f the firewood ’ *

was noted. lk« teau wars tnclwd, dralosd la a oolartder 

nod out into half laeh yitott Jus* tafort HjliUng tb« 

seeksless ehula.

7b* smokeless ehula waa lighted la  tha asms Banner 

a* th* ordinary ofcola* 1$ minutes after •tartlng tba 

ordinary ehula* in order to coincide viththa time of-comp- 

letlon o f oookiog* for both tba ohulas. After two min­

utes of lighting* the utensils A and 1 wore kept on the 

first and aeoood pot seats xespeetlvely and th* tin* of
mm

starting* that is th* in itia l tins* t^(S) was noted*

When tha water in otsneil a started helling* the 

out pi ease of beans jwere added, khan the water with the 

beans started boiling again* th* tine wan noted* and 

after 2Q ainates* whoa tho beans wore completely oooked* 

utensil A was removed froa the ahul*.’ Utensil 8 was 

transferred froa the aeoond pot seat to tho first pot 

seat and utensil C was placed on the second pot seat, 

kioe was washed as in the oase of the ordinary ehula* 

and when the water in etensil 9 started boiling* tho 

washed* drained rise was added* and the tine noted, the 

dhal wee alee washed os to the o*s» Of the ordinary ehula 

and added to utensil C whoa the water in it  started bo il- * **

is tho in iiia l weight of1 Arewsoi used in tho sake* 
lose ohuia.

**t-(S ) ie the starting tine of cooking on tha smokeless 
obula.



ing and th« time n»t«d. Tori/ tun* ** similes after tho 

water startod koilins with riere, both tho utonolio B a
and C containing rloe and dbal were roaovod frw  tho e
first sad eeeond pet s n t «  respectively noting tho 

final tins tg(£) • fho logo and eharooal war# put o ff 

am tbolr weights d^(S)** and tt^f}*** r«*P«otlvaly 

war# no tod aa in tho oaaa of tho ordinary ohula. The 

aaouats o f tiao and firewood ooneuaed wore also oalou^ 

latod aa in tho oaao of tho ordinary ehuls.

U*) jwUlmr Ifat m M aM XU  m iht m*a» Tho
foods cooked on tho ordinary ohula and tho smokeless 

ehula woro oanrod to tho judges for tsatins aa doocribod '

on page lf.0 •

G») After Zookingi After tasting

was over* tho foods woro removed froa tho utensils and 

tho utensils woro waohod using tho ofandardiood aaounts 

of elsaning aa tori ala and prooelurs, aa doooribsd on pago 

tho tiao oonouasd for washing each oot of utonsilo was _ 

noted*

<V0 Tftf VWtitHUW 9t ffftffl A M  Pit tl* iJ\ %tx

Soatoi la tho above experiments, i t  was observed that 

in tho oaao o f tho smokeless ohula, dhal got cooked

* t2(S ) is tho tiao of completion of ooolting on tho saolto* 
4 lose ohula*

** V*(S) is tho weight of firewood lo ft behind after tho 
* cooking on tho smokeless ohula.

**• V ,(l) la tho weight of eharooal lo ft aftor tho cooking 
3 in tho smokeless dull a*
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•oaplcttly while 4% ms on the second pet seat* whereee 

in the w w  ef the ordinary ohula* even the water for 
dial did not boil* therefore thie experiment wae earried

m

oat to find out the actual amounts of heat available at 
the first and eeeond pot aeate in both the ehulas.

Two eieao utensils of almost ldeatlonl dimensions* 
shape and weight node of the same material ( brass) were 
taken. In eaoh of thee to cups of water was plaoed. A 

thermometer wae hung with Its mercury bulb iaaareed in 

water« in eaoh utensil. The initial temperature of the 

water was noted before starting the ohula.
Three pounds ef firewood were taken* consisting of

.* •
three logs of approximately equal sine and the ohula was 
lighted as described on pege^ • The two utensils were 
pieced on the first and eeeond pot seats respectively.

At the end of every three minutes* tbs temperature 

• f  the water in both the utensils was noted. The three 

minutes interval was seleoted in order to get m fairly 

large number ef readings to indioats the trend of the 

rapidity of water getting heated.
tbs experiment wae repeats' three times on eaoh 

ohula altoraatl^t the time of oooking every deyi that 
is* on the first day* the smokeless Ohula wee used in 

the morning and the ordinary ohula was used in the after* 
noon. On the next day* the order was reversed* using 

the ordinary ohula in tha morning and the smokeless ohula 

in the afternoon. This Alternation was effected in

47
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order to siaiois* the changes due to climatic condit­

ions*

The heat available at oaeh pot aoat was calculated . 

by adding ths hoot gained by the a tonsil and ths boat 

gained i f  watar in ttw utensil* when its  tssperatur* 

was raisod from the in itia l vain* to th* final vdlue.

Sdser ( W ) 85 points oat that i f  tit* aass o f the 

utonsil is m|# tbs spoolfio boat o f ths material o f tho 

utensil is s^» and tho increase in  tesperature is l^| 

thon tho hoot gained by tho utensil is Similarly

i f  ths nass o f water in  tho utensil is  its  specific
*

boat S| and ths insrsass in tenper&ture f|§ then ths 

heat gained by tho water is  MjSjTj. Thon tho host avail- 

able ot that pot seat w ill ba

In  this case as tho insroaso is  tssporaturo for both 

utensil and wstsr in i t  is ths seas* ths above formula 

say be written as —

(s^s^ ♦ M|S|)t

where t is  the insroaso in  tesperature o f both ths utensil 

and ths water* As the spsolfie heat o f water is one, ths 

forsula osa be simplified mm (i^t^ ♦ M|)i*

Ths above procedure is  adopted to colon late ths host 

available at sash pet sent separately*



49

If*  SSSOtTS .!fD DISCJSSIOff 

The m a lt i  Add iiaooisloa is  the following pages 

include the total tie# eon suae d sad fuel eeneuaed for 

cooking beans, r lw  and dhal, %tm mn»uasd for washing 

the at on A ll* after cooking, paint Ability o f the cooked 

foods and the heat availability at different pot seats 

of both the ehulas, by which the suitability of the 

ordinary and sack# leas ohulaa a* cooking devices wae 

studied*

(a) tlae ^neqsed for Poking*

IToa the re ad lugs o f the experiments reoorded is  

Appendix T il the total 11a# ‘ taken for cooking beans, 

riot aod dhal over both the ordinary ehuls ôd the eaoko- 

lees ehula io given in Table T ill.

t a m*E m u
total tmt tA&,yr rora ® ^ x a o  a ^ s s ,  2 1 ®  ahd m&% -mm

XHS TiQ CHULA3.

deplicates. ___Use io  H inutss*
Ordinary okula. saokeleas chela. Difference.

1 93.00 84.00 14.00
2 101.03 37.00 14.90
3 97.00 33.00 14.00
4 99.50 85.00 14.50

Average. 55717 5?7t f 1 4 .1 2

These figures given is  Table T ill were statistically  

analysed to find tbs ? ratio. (F is  a ratio of tbs vari­

ance between the experimental variable* and within rey- 

lloatss.) (Snadooor 194$)**. I f  f ,  the probability of
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analysis m YAHiAnax fox f«a Fait aoNstwiD m  qookinq 
avia :m  tm  otjlas in  foua hxpucatis.

TABL8 XX,

Souroe of 
variation*

Sun of 
squares.

degree of Moan square, 
froodoa*

Between
ohules*

441.6424 1 441*6424 F a 299*88

Within rep­
licates.

8*8184 * 1.4697 P <- .81

Thus the statistical appraisal revoalad that ths

d lffm n M  was vary significant *a indicated in Table XX* 

Ths saving of firewood in ths oass of ths saokolese 

ohuia vas 14*07 ounoos which aaounted to 30*74 par osnt 

of ths fuel consumd by ths ordinary ohuia* This saving 

of ths firewood nag IS attributed to ths aors officiant 

utilisation of host in ths saokelesa ohuia than in the 

ordinary ohuia* Two m stlU t factors which night have 

facilitated the offset!vs utilisation o f heat aroi ( i )  

Croat availability of heat dus to ths Minimisation o f 

loos o f host duo to radiation oaustd by the promotions - 

on ths pot ssats and (11) letter distribution of host 

between ths pet seats* Although the heat available at 

ths first pot coat of ths ordinary ohuia was higher than 

that available at the first pot osat of the anokelese 

Ohuia* ths heat available) at ths second pot scat Of ths 

eaoksless ohuia ms nuoh higher them that avallabls at 

ths second pot seat of the ordinary ohuia as shown on 

page CI • Child and Nilas (1937)® have shown that when 

■ ones water starts boiling the aanunt of heat required
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U  M inUln Um to il log point is  ouoh lowsr than that 

required to bring it  to boiling. Therefore tbs applls- 

ation of largo quantities of heat, after toiling has 

9osuoss<l ;i «  auper flume* ths boat being ussu t i l l  sad 

rssuiting in wastags o f fool. 3uoh applioation bssidss 

being wasteful in torso of fuel* nap load to.tbs toiling 

swsr of tbs foods bsaauos o f tbs snhanssd rats of toiling. 

In tbs saas o f tbs snobolsss ohnla, though loss boat was 

awailabls at tbs first pot ssat as sonparsd to that of 

tbs ordinary ohula* that mount of boat was ad squats to 

bring ths watsr to toiling point and Maintain it  boiling 

for tbs ooaplstioo o f ths cooking of rios. This prirtoipla' 

ssplains also tbs oooklng o f ths dhal aoaplated on ths 

ssoond pot ssat itse lf sn ths saokel ess chula.

Thus ths distribution of ths mount o f awailabls 

boat bstwssn tbs two pot osato o f tbs ‘modeless chula was 

osrs favourable for cooking rios end dbal than that of 

ths ordinary ohnla.

Cost of tbs firewood* On an average ths firewood 

utilised to seek ths standardised real, was 49*34 ounoes 

in ths ease of ths ordinary ohula and 13.90 ounoes in ths 

ease of ths modeless Chula resulting in a saving of 

14.87 sunoss as shown In Table X. Asauaing that three 

mala a day are oooksd for a faally the saving par aonth 

would be -

14.37 * 3 *  30 m 33*39 pounds (in  30 days).

Calculating at ths rats of 4.37 Nays *aiss per pound
*
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7XM£ €MB SUH;SD IB WASHI SO THE UT3S3IL3.

TABLE XXX*

Heplisates. Ordinary dbifla. m g  w  n im iB tSaokeleea etMla. Dl^farenas.

1 29.79 8.00 19.75
2 24*00 7.79 16.29
9 24*90 8.00 16*90
4 24*00 8*00 16*00

Average* 24*06 7*94 16*12

Ih iN  figures in Table XIX war* statistloally analysed 

and labia XXIX stows the anaiyaia a f varlaaoe applied to 

thw.

TABLE XXIX* .

ANALYSIS Qt YAHIABCS -OP tm  TIMS CONSUMED IN YASHXBO TUB
utihsils m  pour ^ ligates.

3ouroe a f variat- Sum of degree of Mean 
ion* aquaraa* freedon* square.

Between ehulaa. 919.7083 1 *919.7088 7 •  9069
Within rapllaataa. 0*9498 6 0*0979 P^ .01

The anaiyaia Of variance lndloatea that the 1 ratio 

ia wary aignifloont aa la  ahown in Table XXII* The tine 

aaved through the uaa af the aaokelesa ohula waa 16*11 . 

alnutea aa aa average and thia aaountad to 66*30 per oent 

a f the ties oonauaed for washing the utensile used oa the' 

ordinary ohula*

U> numftmir vr int miB
me aoorea awarded By the panel of judges to the 

beano, rioe end thal are given ia Appendix XV and suaoar- 

ieed in Table XIV*

«
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TABLE XXV.

AViHOS SCORSS AWARD30 XU XHS FJODS COOKS) OH THB ORDINARY
AMD 3K>)K BLESS CHULA3.

________ Soogss._________
rood. Qualities. Ordinary

ohula.
Saokeless

ohula.
Sloe.

Appearanoe. 
Snell. 
Texture• 
Taste.

9.91 .
4.91 
4.00 
4.14

4.00
9.00 
4.98 
4.49

Total. 16.18 18.07
Dhal.

Texture.
Basil.
Taste.

9.98
4.83
9*89

4.98 
9.00
4.98

Total. 12.24 14.16
Beans.

Texture.
Colour. 
Snell. 
Taste. '

•

e

•

; 4.23
4.00
9*00
4.29

.

4.29 
4.00 
9.00
4.29

Total. 17.90 17.90

The figures in Table XIV show that ,th* quail lies of

the produots oooked ever the smokeless ohula are superior 

to these e f the products eeoked over the ordinary ohula.

Table XV gives the euaaary of the levels of signifies 

anoe of the difforesee between the various qualities of 

the foods booked over the ordinary ohula Mid the saokeless 

ohula.
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A 8UMMAHY OF Tttd MVKL5 Of 9X0NXFXCANC3 Of THE DXFFSR- 
SNQ3S BETWEEN SQJR iS Of IH3 VARIOUS QUALITIES Of THEFOODS.

TABLE XV.

Quality.
Diffsrsnos batvaan tha aooraa ofi

w a t jiifa - p
F Eavali av»l of •] 

fioanss.

Rloa.
Appaar*

26.72
9«097 Hot algnlfloant.

3a# 11.
Texture
Taato.

1.10 Not significant 
7.657 Significant.

55.01 Vary ilia ifioM t#
Dhal.

Taxtura. 19.5 
Saell. 0.915 
Taata. 54.26

52.85

Hot significant 
Vary significant

Vary significant.

Vary algnlfloant.

Baana.
Taxtura. Oaloulatlon of signlflbanoe laval does not 
Golour. arlaa aa thara la no dtlfforansa In tha aooraa 
Saall. attaints by tha various quail t la a of baaoa 
Taata. ooskod ovar ordinary ohula and nokalaas ohula.

Aa revealed by tha atatiatlaal appraisal and Indicated* 

in Tabla XV tha dlffaranao between tha'aooraa for taxtura 

a f rloa oookad on hath tha ohulaa la  algnlfloant. Tha d iff 

aranoa batvaan tha aooraa for taata a f rloa oookad on both- 

ohulaa la vary algnlfloant. In tha oaaa a f tha taxtura and 

taata of dhal tha dlffaranoaa art found to ba vary algnlfloant.

Whan tha aooraa a f tha total quailtlaa Of foods oookad 

on tha two ohulaa vara analyssd statistically it  taut found 

that tha dlffaranoaa ara vary algnlfloant In tha oaaa of 

rloa aa vail aa dhal. In tha oaaa of baana tha analysis 

Of algnlfloanoa laval did not arlaa aa thara was no d iff  or- 

•nos batvaan tha aooraa Obtained by batata oookad ovar both



the ehulae.

The reasons tu t the superior quality obtained by the 

rloo and dhai whoa oooked over the smokeless ohula9 nay too 

attributed to the suitability of slow boating for cooking 

star oboe and protein* aa pointed out by Todhunter (1958)^* 

In the oaee o f otaroboo» slow heating also belpe to develop 

a pleasing flaneur and a slightly sweet taste duo to the 

partial conversion of star oh to sugar* In the oaoo of 

proteins# the hitter the temperature of cooking the harder 

they become due to coagulation* Therefore use of low temp­

eratures is generally recommended for cooking proteins*

<•) ttiftt M
Aa'T>rm p 'T'

The detailed rooord of a ll readings involved in the 

experiment on heat availability at different pot seats o f 

the ohulas is given in Appendices V and VI. The amounts 

of tlae taken for 10 oupo of water to bo boiled at d iffe r­

ent pot seats o f the ordinary and smokeless ohulas are 

given in fable XVI*
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TA3S13 SH0WIM0 Tdi IlHis AT WHICH XEl MAIM B0IL2D 99 THS 
FIRST AH) 3389MD FOT SEATS OF TH3 OH0I9A9V CHULA AHD THE

i»i0it«SLU3S CHULA.

TAILS XVI*

pat Mat* pot Mat* pot aaat.pot Mat*

1 20.50 Sever
boiled*

99*75 94*00

2 20*00 Sever
boiled*

29.50 95*00

9 19*50 Sever
boiled*

50*00 54.29

Average* 20*00 29.79 54*41

Fro* XMi« XVI it is  m m  tint the temperature of 

tbs water on the seoand pot seat of the ordinary ohula 

did not bail and fro* Appendix V it  is  seem that the 

temperature did not riao by above 3.5*0 even at ths and 

of on* hoar* V
As to ths actual mount of heat available. Table 

XVII, gives ths total 3.X.U.* available at ths different 

pot seats at the end of eighteen minutes.**

* 3«T.U* (British thermal Unit is the quantity of heat 
require to raise one pound of water through 
one degree Fahrenheit*

** Eighteenth minutes wae taken ae the upper limit be* 
oauee the tine at which water boiled on the 
first pot seat being 19*9 minutes is  one o f 
the replicates, fa lls  in the seventh alass 
interval whioh is  from the 19th minute t i l l  
the end of the 21et minute* Therefore ths 
last somplstsd class interval is  the sixth 
olass interval -  from fifteenth to eighteenth 
minute* Therefore eighteenth minutes wee taken 
as ths upper limit*
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Fro* ite TahLa XVI1, II  oun te aaan that tte aoluai
in«-

aaount i f  teal avail alia la^graataat al tte flra l pot

aval of tte irdlnary Aula being $99*99 B«7*U* an aa avur- 

«g «. Tte aaount Of teal available al tte flral pal «*at 
of Ite aaokalaaa ohula la only 7*66 1.T.U* aa oonlraalad 

with Ite 187*09 availabla al tte oomapoading aao-

ond pal aaal o f Ite aaokalaaa ohula*

Aa aantlonad an pagans j tte hlghar aaount of tte teat, 

available at Ite aaaand pal aa«l o f tte aaokalaaa ohula 

than at tte aaooad pal aaal of tte ordinary ohulahad boon

raaponalbla far tte aavlng of llaa and fual affaotad la
*

ite oaaa of Ite fa roar* «

(f) îhfr itohii.
Tabla XVIIX glvaa Ite aaaunla of oharooal aollaotad 

froa Ite ordinary and aaokalaaa ohulaa aa daaorlbad on 

paga •

TABLE XVIII.

3HAii0>AL LEFT AFStti W<MXM IN THE OHDINAHY AND .
SMOKELESS 0HULA3.

Roplioataa. ... .. Cteraaal In Ounaaa*
ordinary ohula. Smokalaaa ohula. Dlffaranoa.

1 4*00 1*90 2*90
2 4*25 1*90 2.79
9 4*90 1.00 9*90
4 9*00 2*00 9.00

Avaraga* 4*44 1.90 2.94
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Froa Table XVIII it  is seen I bat the average Mount 

of oharooal lo ft in the o» m  of tho ordinary ohula was 

4*44 ounoss and 1*9 ounoos in tbs oass of the eookeless 

ohula* Tbs oxoosa of oharooal lo ft la tho oaao of tho 

ordinary ohula any ho duo to two factors* Firstly* tho 

firewood oonouaod in tho oaao of tho ordinary ohula was 

14*84 ounoos aoro than that in tho sctokoloos ohula* 

Therefore, tho saount of oharooal lo ft sight have boon 

larger* Secondly» tho inooaplote ooabustloc in tho ord­

inary ohula would haws resulted in a largo saount Of 

oharooal lo ft unburst*

Tho ssoko ooairv? out of tho ordinary ohula, accumu- 

latod in the kltehe& causing irritation to tho syss and 

nose, whoroas no'aaoko was f  ound escaping out of ths 

saokolooo ohula into tho kltohon*

In tho cast of tho saokoleso ohuia, as tho flaaos' 

wore not surrounding tho utonalla* tho hotnooa folt by 

ths hands whlls reaoving tho utsnails woo loos than In. 

ths oaao of tho ordinary ohula* in vhioh easo* such ears 

had to bo onsrolood in order to avoid tho flaaee ooorch- 

lag tho hands*

Tho rise oookod in tho saokolooo ohula had tho 

grains relatively bigger and l>osely packed in ooapar- 

icon to tho rise oookod on tho ordinary ohula* Tho 

charring of floods at tho botton of tho utonoilo during 

cooking was greater in tho ease of tho foods oookod over 

tho oaokolooo ohula*

«
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V# SUMMARY Aim C0HCUJS108.

1* t)w ordinary ohula which is  ooawmly used for ooofc*. 

lug la  moot homes la India has defeats auoh as the 

abssnos of a proparly ohanelled amoks mxl% end wot 

accumulation around tho utoniUa In order to roaody 

those defeats. attoopta ore being aade to avoir• wore 

efficient and inexpensive typss of amokeleaa ohulaa. 

However aolanllflo evidence availabla regarding the 

various sdvsntnge* olaimed by tho designers of these 

ohulaa la  negligible. Thla study oa aoaa management 

aapaata of tho ordinary ahula Mid amokale aa ohula in 

tanas o f thoir affloionoy as cooking davloas was thara- 

foro undertaken.
a

3* A baked day* two pot ssat ordinary ohula and a 

portable Kagan smokeless ohula wars aa loot ad for tho 

study.

3* Rloo, dhal and boaas wars oooksd on tho ohulaa and 

tho aaount of tlao taksn fhr cooking. fuel consumed, 

tho tlao taken for oloanlng tho utensils after cooking 

and the quality o f the foods cooked wars compared.

4* The aaount of time saved In oookiag the three 

foods by the uae of tho smokeless ohula averaged 14.11 

ainutes and amounted to 14.23 per oent o f the tlao taken 

ever the ordinary ohula.

5. The amount of fuel eaved by the uae o f the smokeless 

ohula was 14.97 ounces and thia aaounted to 30.74 per 

oent of tho smount o f fuel oonouoed by the ordinary ohula.

64
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6* The Mount of tin* onvod in washing utensil* by 

using smokeless ehula woo 16*12 minutes which aaountad 

to 66*3 por oont of tho amount of tins taken In washing 

tho utsnsilo used over tho ordinary ohuln.

7* From tho analysis of varieties o f tho oooros awarded 

by ths tasting panel to the oooked foods it  was revealed 

that the quality of rise and dhal oooked over the smoke­

less ehula wae T»nry *ignifioantly superior to the quality 

of the rise and dhal oooked over ordinary ehula* The 

difference between the scores of beans oooked over ordin­

ary ehule and MOkelees ehula wae not significant* - 

3* The experiment sondueted to find the aotual amount e- 

of heat available at the different' pot seats of the 

ohulae revealed that the euount of heat available at the 

first pot seat of the ordinary ehula wae higher than that 

available at the first pot seat of the smokeless obula*> 

The amount of heat available at the second pot seat of 

tho ordinary ehula was very low when compared to the 

amount of heat available at the second pet eeat of the 

saokelese ehula*
Za con elusion* It oan be said that the portable ' 

Megan saokelese ahula is  superior to tho ordinary ohola 

so regards tho various management aepeoto studied*

I
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Af»3*»IX XX.

3 OHS CAHD fO i K2Q3, m i. AHO B3AHS*

Datei 

Soorort

Kindly judge and Blok again*t on* quality which d*s- 

•rib** th* produet boat under each beading..

Sample X* Sample IX*

Rio* i

Appearansa. Grains separata.
Dm  or too grain* 
stieklng togetner.
Oraino sticking to ­
gether in M all 
ItMOpO*
Grains sticking to* 
gsthsr in big 
lumps.
Produot pasty*

Snell. -sell o f **11 oook*d *<
rloe.
Small * f  unoookod 
rio**
Slight foreign m i l ,  
suoh as burnt or 
smoked*
Fairly strong foreign— 11.
¥*ry strong foreign

Texture. v * ll cooked.
Fairly well cooked.
slightly under 
•sotted*
Slightly error cooked. 
Unoooked.
Jveroookad.



Saaaplo X* Swpla II*

lu t « * Vory good.
Good.
Sland.
Sod*
Vory had.

Shall

Toxturo* Moll oookod*
Fairly vail oookod* * 
Jual aookad*
Slightly undoroookod*
Slightly ovoroooksd*
Unoookod*
ovoroookod*

Saoll* Until o f voll oookod 
dhal*
Snail of unoookod 
dhal*
flight'forolgn osm119 
auab «a burnt or 
saokod*
Fairly strong forolgn 
oaoll*
Vor^ strong forolgn

TaaU* Vory good*
Good*
Blond*
Bod*
Vory bod*

I m i i
Taxtura* woll oookod*

Fairly wall oookod. "
Just oookod.
slightly undor 
oookod*
Slightly ovsr 
oookod*
Unoookod*

* Ovor oookod.
V//

Unoookod* 
Gvor oookod



------------  " . I—, 1 "1
Saapla X* Saapla IX.

Colour. Saiural grNiu
Alnost natural groon. 
Fairly gTHDiah. 
311jbU/ brownish. 
Brown.

3m U « 3asll of wall aookod 
boons.
&ooll of unoooksd 
boons.
31i*$t foreign s m U|  
sush so burnt or 
snoksd*
Fslrl/ strong forslgn 
sawll.
Vary strong forslgn 
saoll.

fasts. Vary good.
Good*
Bland.
Bad.
Vary- bad.

* v 

\



w o r m  iv

k*m*sm nam s w m rm  m  ths room  cooked m  fin
ORniNAat W  K0K5L5 10101*9.

It Ordinary 4'aok«l«&a 
Chula Uvula

2. 3h*lt

Ippaarance* top 11 cat* 1 3.66 4.00
* 2 4*00 4.33
* 3 4.33 4.00
• 4 3.66 3.66

Total 15.9V

•a ll* 'lapliaata 1
a

6 5
" 2 5 5
* 3 5 5
*  4 4.66 5

fa ta l 1 0 5 M U

Tuxturat 'teplieata 1 4 4 ;  3:
- 2 4 4.65
■ fc 3 3.66 4.33m jl 4.33 5.00

Total 15.9? s m

Taatas naplloata 1 4.33 4.33
" 2 4 4.33
- 3 4.33 4.66
* 4 4 4.66

Total 2 E S X L M

Taxturo: *i«jj llca ta  1 3.66 4.33
" 2 3.33 5
»  3 4 4.66
*  4 3.33 4.33

Total E Z E is rre

a tU l top 11 cate 1 4.33 $
* 2 3 5
* 3 5 I
* 4 5 5

Total 19.33 20___
tasta* Haplieato 1 4 4.66

* 2 4 4.66
;  3 3.66 4.66

4 3.66 4.33

V

fatal 15.32 .18.31



A F fg m il 2V Contdi

It<

2. 3cansi

Ordinary «ok e l«
Chula uhula

2 4*23 4
2 4 4.66
2 4.66 4.66
4 4 3.66

Total 16,9V 16.96

colour: '-or 11 cate 2 4.66 3.66• 2 4 4.33• 2 4 4* 4 3.33 4
Total 15.99 15.99

"■•lit implicate 2 5 5• 2 5 5•w 2 5 5• 4 5 5
Total 20 20

Taste: replicate 2 ^  4.66 4« 2 4 4.33• 2 4 4.33« 4 4.33 4.33
Total 1 0 5 15^3


