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I INTRODUCTION

Agriculture in India i t  net only a way o f l i f e  but 

also a way o f making a liv in g* Admit half o f  the coon ry*a 

national income ie  derived from the agricultural and 

a llied  a c tiv it ies  which ara the main a c tiv it ies  o f the rural 

India*

In rural India where more than 83 per cent o f  the 

people liv e  on agriculture tha ned  for improving the animal 

husbandry la  important since i t  ie  an integral part o f a 

sound syaam o f d iversified  agriculture* Among tha several 

schemes o f animal husbandry importance has been given for 

ca ttle  improvement since the cow lo  a b io logica l mechanism 

o f great vsrsetelity  end it s  waste products are o f great 

economic value as manure and fuel*

Tha census o f  1970 has calculated that tha ca ttle  

strength in India la  17*6 ororaa end tha amount o f fresh dung 

available from tha animals is  astimeted at over 120 crorea 

tonne# par year* 8ut Khanne (1979) states that over SO par 

cant o f tha available total eking la  now dried and burnt as 

fuel* This is  a serious lota  to tha development o f tha 

rural arass as i t  a ffects i t s  growth o f economy*

Uplifts ant o f tha rural economy through Khadl and 

Village Industries commission lo  the major objective o f Indie's
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Planning commission. Hanes the yobar yaa scheme had baan 

included in tho Khadi and Village Induattiaa Coramiaaion aa 

ona o f tha naan a* The uniqueness Of the yobar yaa scheme 

lis a  in tha fact that i t  develops a plant to u t ilis e  the 

an in s i waste which la  otherwise burnt aa fuels &ft on 

e ffic ien t way to produce medians gas simultaneously with 

high quality manure both o f which are in oaate short supply*

Though tha work on gobar yea was ataftad In 1939, tho 

interest o f  the people hea increased in using the fee for 

domestic purposes recently when the social and economic 

bonefitc Of the gobar yaa plant coca to ligh t*

But s t i l l  tha high coat of installation  of yaa plants 

l e  a drew back for Its  popularity* so to cut down tho burden 

e f tha people in installation , tha Ministry of Ayriculture 

hoc agreed to sanction twenty fiv e  percent of the coat o f  the 

gas plant through Khadi and V illage Industries Commission*

The remaining seventy five percent can ba obtained aa loan 

from Nationalised Banka*

Though tha Government has taken many steps, interoat 

in installation  o f the yaa plants has sprsad only recently in 

Tamil Nadu* But the extent of us* o f  tha gao io  not yet 

known. Hone# tha investigator la  interested In finding out 

tha extent of ueo Of cowdung gea as O household fuel* SO 

aa a preliminary start Coimbatore d ietr io t hea been chosen 

to conduct tha study*
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Zt is  hoped that the raaulta o f tha study w ill provide 

su ffic ient publioity to activate nore and nore farnsra to 

avail o f  this opportunity o# producing their fuel at hone 

and inproving their fe r t ilis e rs *



xi rcvicu or iiteraturc

The review o f  litera tu re i t  discussed under the

following headingst

A* Sources Of Heat Energy

9* Cow dung Gas As J|, Fuel

C. history Of Gas Plant

0* Uses Of Cowdung Gao Plant

E# O iffiow itios encountered In popularising 
The Gas Plant Scheme

F. Role Of Various Institutions In Installation 
Of Geo Plant

and G* Studies Conducted on Cowdung Gee Plants*

A* Sources o f Heat Energyt

energy as defined by Compton's Pictured Encyclopaedia 

(19&6) the ab ility  to do work such as producing notion, heat 

or chemical change In matter* ftukhorjea ( 1970 ) o lasaifiae 

energy sources asl

(a) Primary sources o f  energy or commercial 

energy which comprise coal* lign ite *  nature! 

gse end o il*  nuclear energy* geothermal 

energy from hot springe and hydro*alectrie 

power*

(b ) secondary sources o f energy* include 

coke* gasoline* diesel o i l*  kerosene*



fuel o i l  and thermal e lec tr ic ity  fro* coal*

(e ) Non-coowarcial Fuels which are bagasse* 

f l r i  uood9 charcoal* lumbar-mill weatsa» 

strew* pad# husk and vegetable and wood 

westes*

According to Carla (1956) forma o f an orgy are mechanical 

chemical* e lectrica l* heat* radiant and atomic*

wary (1936) opines tha ohiaf aourcaa o f haat 

uaabla by a man ate chsmicl reaction which include the 

burning o f fuels* e lec tr ica l and mechanical energy*

fuels ere aloo another aourcaa o f  heat* soundatciaj 

(1963) and the encyclopaedia urltenioa (1968) define fMol 

as naterial weed to produce heat by combustion in  air*

3 tow a ll  et 5^ define fuel aa the subatence which produce 

heat when the various el want a o f  which i t  composed combine 

chemically with oxygen in  the air to burn and give heet with 

the exception o f hydrogen gee*

Sinne end doxell (1974) opine that the most common 

fuels used in hose to-doy ere solid fuels that or© weedy 

coal, the liqu id fuel which includes gasoilno* heroeons 

furnace o i l  end gaseous fuel such as tha natural snd^rtiflc ia l 

gas* coudung,fire weedy charcoal end kerosene eta considered 

to be the dameetic fuels used in our country*
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1# solid fUelai

Solid foo l* ere those which are used in solid state* 

wood, charcoal end coal are the solid  fuels used commonly I

2* ^ la u ll fo a ll l .

Fuel wood in a liqu id  stats is  known es liqu id fuel* 

According to Osborn (1929) liqu id  fuels contain impurities 

nixed with carbon compound obtained fro® vegetable o il*  

animal o i l  or petrolsun which is  a natural mixture o f  hydro* 

carbon obtained from the earth*

3* Gaseous FUalai

Osborn (1929) explains that gaseous fuels contain 

unconbined gases ilka  hydrogen* nitrogen and oxygen* They 

leave no ash on burning# but are convertad entirely to carbon* 

di-oxide and water* According to hack et ^  (1930) several 

geaee are commonly employed as sources o f boat* ligh t and 

power including producer gas* coal gas* water gas and natural 

gee*

hack at (1953) state that producer gas ia  used not 

only aa a fuel but also as a source for nitrogen and hydrogen 

used making m ?onio by Haber process* Binnle and eexall 

(1974) state that coal gas la  a fixture o f hydrogen# nitrogen 

and carbon monoxide end ia  now more widely used as a domestic 

fuel for cooking hooting etc* According to Partington (1937)
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and weaver and Foster (i960) water g «  i t  a mixture o f carbon 

BonoxJLda and hydrogen and burna with a pala blue non lumirQaue 

flame* Natural pea ®a the ideal fuel gas where i t  la  available 

for uae in homes, can bo located economically at the eourcs 

o f supply ea stated by encyclopaedia Britanica (1968)*

The Gobar gag io  o f  recent discovery* Davedaa (1970) 

pelntee out that Cow-dung gaa is  obtained by fermenting couching 

in  specially constructed plants* oasai and Blauat (1945 and 

sursndr (1975) point out that by an anarobic fermentation, 

ca ttle  dung aan bo used to produce fuel as wall as manure*

Reo (1961) says anarobic farman.ulion o f animal waste 

la  known to result in quite appreciable quantities o f 

oonbuetlble gaa, the oaln ca lo r ific  constituents o f which are 

mu hone and hydrogen* The ca lo r ific  value o f bio gaa la  

influenced largely by i t e  methane content*

Indian Council o f  Agrieulture Research Hand book (1954) 

states that cellu losic substances Ilka animal dungs, plant 

residues etc ere decomposed anaerobically and they produce 

large volumes o f combustible gases*

Petal (1975) mentions due to unoTTeroble fermentation 

o f eowdung containing cellu lose, a mixture o f  50-60 par cent 

methane end carbon-di-oxide is  produced which can be very
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conveniently used as fuel in rural arses*

Bio yes bums tilth s smokeless flame and has a co lori­

fic  value o f 50QQ K. Cal/cubic metre(5S>0 8TU c . f t }  as opined 

by Subramsnlum and Caneah (1974)*

lthanna (1975) points out that tha gas obtained from the 

gas plant la  usad for cooking and the blue flats a ip f ths gas 

la  hot and amokelsss* Acharyo (1987) explains tha composition 

o f the gas aa# methane 88*4 par sent# hydrogen 8*8 par cent# 

Carbon di oxide 31*8 per cent end other residual gas 3*2 percant*

vlaukteoenda (1961) states i>»e composition o f  tha 

cawdung gee ae methane 63 pet cent, cerbon-di-oxidu 31 per 

cent end nitrogen 1 per cent. Oagii (1974) mentions that the 

gee contains 60 per eent methane# 30 per cent carbon-di-oxida 

and 10 per cent hydrogen*

C* History o f Sea Planti

The developmental history o f gas plant in  abroad aa 

narrated by Acharya (1957) ia  given bslou*

The stress o f war and the need to tap a ll  available 

sources o f fuel supply geya f i l l i p  to investigation on the 

subject in  several countries*

Tha production o f combustible gee from decaying organic 

westas in mashes end swamps (rtarah*gae*or’u ill-o^-the wisp’ ) 

has ben known for a long time* The combustible gee wee known



9

to contain math ana (vo lte , 1778, wide Laurie, 1941)*

Peetaur 1884 preaontad a paper by Gayan an the praductian o f 

methane from fam  yard manure to the Academic daa Sciences 

o f  franca (Bartin -  Lacks and Howard 1952)*

Qucelliar and laman (1950) inducted experiment* in  

Alylora (N*Africa) on the production o f fuel gee from 

different kinds o f fora wastes, which ware la ter continued 

at urignon (France) by Bignatte (1951), In 1920, there ware 

about thousand farm installations for yea production in 

operation in  franca (Bartin -  Leake and Howard 19 2)*

Rosenberg (19u2) gives an account o f investigation 

carried out by Bisserich in Germany end o f e apociai conference 

held at LuduJjsborg in  1947 to diacuea the subject, ao e 

reeuit o f the conference, e large sized mechanised b io log ies! 

gee piant wee set up at oilerhop in  the Luneberg health area*

Querahi (1975) atataa, 8io-*gos industry in Pakistan 

la  o f recant one*

Indial

The hi a tor y o f gee plant in  India aa given by 

srlnivasan (1973) ia  aa f  ellewsi

In Indie# with the cemmiaaioning o f aewage purification 

station at Oadar, Bombay in 1937# the ansrebic aludga digeater 

atertad working*
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Qosoi* ecientleta o f  the Imperial Agricultural 

Research Institute (X aRI) who visited  the sewage purification 

station et 0eder started this work in 1938*1939 end the 

results were published in 1948*1946*

In 19u1f Petal designed e plant end he hawed the 

plant ee Gramalaxmi Cee Plant* In 19S2, Gupte started work 

on gebar gee at Khedipratisthah* Sedapurt Calcutta* Xn 

1952*o3» Imperial Agricultural Research institute renewed 

plants activ ity  end bu ilt two plans aids by side having gas 

holders sb covers on the digester*

Towards the and o f I960* the manufacture o f mothene 

gas from cow-dung and other waste products was included in 

ths schedule o f v illage  industries financed by tha fchedi 

end v illa ge  Industries commission*

In 1962* Kstwolt end his assistant Barker set up an . 

experimental digester end did some laboratory work to show 

that whan urlno w§a added to the ca ttle  ding i t  fomented 

rapidly and give more gas par unit o f ca ttle  dung*

3oshl started this uorfc in  1962*63 and ths digester 

was identical to the apparatus used by Dssai at Imperial 

Agricultural Research institute*

Tha work shop on Bia-gae Technology and u tilisation  

aponeporad by tha United nations icottomic end Social 

Commission for Asia and Pacific in  collaboration with UNI00
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and the National committee on Science and Technology government 

o f India held at New Delhi suggested the cone cruet ion o f 

experimental bio-yae plant# on Prote-type scale and the 

following type o f diggatera ware developed and their standard 

drawings proposed*

1* Single stage Digester 

2« Two Stage Digeetor 

3* Batch feed Digest**

4* Digester for cold climatic areas*

D* Ue^e c f  CowdunQ Cae Plant:

The various usee o f cow*dung gee plant as Hated out 

by Patel (1964) are the following*

(1) Gives good ca lo r ific  value

(2 ) Cheepneas o f fuel

(3 ) high nitrogen content o f the manure and

(4) other benefits such as the promoting o f
hygenic and sanitary condition in  the cooking 
area and around the hose*

i

1. 6»o* Calarific »«lw » of th» E««l

Patel (1964) atatea that the gas has a ca lo r ific  value 

o f 350 BTU (British Thermal Units) per cubic feet* According 

to Pal (1&$4)» the host efficiency o f the dung cakea burnt in 

usual manner is  more then 11 per cunt while gee burnt in 

properly designed burnera has a heat effic iency o f 60 per cant*



Thus i t  w ill ha clear that tha same amount o f dung can 

produce 43 par cant more manure and 20 par cant more haat 

whan put through tha plent•

2* Cheapness o f fuslt

Uendreksr (1964) haa calculated tha not sewings in the 

coat o f fuel by using eewdung gas for cocking purposes. Tha 

coat o f tha production o f tha gaa according to Petal (1964) 

la  about Hs*3*0G per 1000 e#ft# in tha gober gaa plant*
i

Harra (1974) atataa tha adventago o f qss plant as* i f  

the fuel value to be Ra«2 pet day* the cost o f installing a 

gaa plant ia  recovered within three to four years*

3* Hltrocen contenti

Harikirat Singh (1996) points out that tha plant takas
+ha.t

only tha gae out o f eovdung but returns the ease could be
A

u tilised  for menurial craps*

Tha lARX (1963) points out that tha Cswdung a fter tha 

removal o f hast constituents in  tha fore o f gaa actually ia  a 

aenure o f  high nitrogen com ant* Tha cowdung in the fora o f 

aenure obtained from guber gaa plant contains 1*5 per cant 

nitrogen while tha farm yard manure contains only 1 per cant 

Nitrogen in  i t s  dry matter says Patel (1964)*

12
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According to Petal (1975) the bio*gso plant is  

essentially a converter o f fermentable material into g@e and 

realdue*

The Main adventayes according to hin era

(a ) saving o f dung for manure which would otherwise 
be burnt in  the forme o f dung cakes

(b) Saving in dry matter as well as nutrients o f 
manure due to fermentation in condition that ie  
more and better quality o f manure from cattle  
dung*

According to Ramachandra Bee (1975) the manure from 

tha gobar gee can be weed in verioua ways* I t  can be used 

dire fitly by mining with irriga tion  water* The Nitrogen 

content in the freah alurry ie  ever 2 per cent end mixes very 

well with the so il* The slurry can also be used for fermenting 

the compost*

4* Other useat

Heriknret Singh (1958) upines thgt the cewdung gee 

helps to maintain the aenitery aepecte relating to complete 

stoppage, and epreed o f pathogenic organisms from dried and 

fresh dung around the village*

According to Pimpliker (1961) end Chltterenjen Prasad 

(1966) the gee can be u tilised  to generate mechanical and 

elactrioa l energy by using i t  in gae lamps provided with 

mantles end internal combustion engine which can be u tilised  

for running pumps for irriga tion  purposes*
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Chawla (1974) opines the advantages o f gobsr gas 

plant as (s ) The conversion o f dung into gas yields a fuel 

which is  note then 6 tinea ss e ffic ien t (b) the nuisance o f 

raoks* the causa o f ays end heart disease among rural folk

is  eliminated (o ) there is  no dung slurry for f l ie s  end
0.

mosquitoe to breed in (d) the removal o f host constituents 

sake the residua actually richer than the original dung 

and (s ) laaa smoke and the vessels are not blackened*

Krlehnakumar (1974) points that gobar gee cen be 

used in several ways* H  could be directly burnt to give 

thermal energy or converted to other energy fora which 

are sealer to control* I t  can also be used directly to run 

internal combustion engines with a dual fuel ay a tee*

Roychoudhry (1974) santlona the outstanding features 

o f the gee plant as

(a ) there is  no need to keep the hearth burning a ll 
the ties  as has to be done with coal or wood 
fuel in the rural areas*

(b ) The gas is  a free^byproduct.

(c ) The manure obtained can ba used in sandy ra il °r ,n So1 
with high iron end aluminium content* to which 
addition o f chemical fe r t il is e r  ie  always risky*

Ssndhaiekar (1979) states the main advantages as

(s ) increased ra il fe r t i l i t y  due to additional
organic manure which would otherwise be wasted 
by burning

(b) reduced pressure on forests on fuel wood
(e ) the reduoed illn ess end saving in le s t man hours 

end
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(d ) i t  helps to solve the problem o f increasing 
population by satisfying urban amenities in 
villages*

Kuohhsi (1'j75) opines that after separating carbon-di­

oxide* Nitrogen end Hydrogen sulphide* blo-gee may bo 

compressed* at the praesure o f 2500 pounds* Two cylinders 

(tan inch by 3 fe~t) w il l  provide necessary fuel far standard

airs car to run about 50 miles*

surendr (1575) opines that being a fu lly digested 

manure* a l l  usud seeds in i t  are destroyed* thereby saving 

weeding costa after application in fie lds* The Nitrogen content 

o f  this sludge ranges from 1*5 to 2 per cent* This Nitrogen 

could help to produce twenty two tonnes o f additional food 

grelno each year In each village*

E* D ifficu lties Encountered In Popularising the Cowdunu
5 5 ?

The Cowdung gee has problems in  using besides the 

vary and outstanding features. The problems ee pointed out 

by Surendr (1975} se follows;

1* In rural areas building gobar gee plente was a 
problem* Housed era clustered in most villages* 
This makes i t  d iff ic u lt  to construct small 
private plant on e l i t t l e  available apace in a 
house which la  normally taken by a primitive cattle  
shad* The present social and economic etructure 
o f v illages make i t  d iff ic u lt  to run a community 
gas plant*

2* The gas has to be distributed ever - e lerge areas 
which necessitates booster pumps*

3* Expensive gee metres wilx ha*e to be installed to 
check the doily end monthly consumption o f each 
family for accounting purposes*
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4* Th# distribution o f gas manure and p ro fit*  
froo tha sole o f these itam* ere Involved 
problems*

S. Besides at th* moment* th* high in it ia l  cost* 
o f th* plant put i t  beyond the roach o f th* 
marginal farmer* and landless labourer uho 
form over SO per cent o f an average v illage  
population*

6* There 1* d ifficu lty  in  storing th* daily 
generated gas due to high pressure.

7* The Ignorance o f  th* v illagers nevds the necessity 
o f dononatra ing the gas plants to shoe them tha 
benefits o f gobar gas energy end tho u tilisation  
o f  dung and wests materials which could improve 
the sanitation and health in villages*

3* Tho high water requirements o f a gas plant asks 
i t  imperative to have o source o f water close 
to the plant or a moons o f convoying water 
aaaily from a distant source.

9* The fabrication o f the holder requires technical 
ak lli* I f  holders sr* produced centrally* problem 
crop-up in  transporting them to the site* Th* 
mild steel gee holder, i f  i t  la  unchecked* e f t r  
constant eubn®rsalon in  slurry* gets corroded.
This results in replacing the gas holder which le  
o f  high coot*

Shah (1974) end Petal (1975) opine tho problem* at

(1 ) The mal-nutrltion o f the ca ttle  which he* been the 
major constant e ffecting the quality as well as 
quantity o f  tho dung in turn can upset the 
v ia b ility  o f the gobar gee units*

(2) hothane gas cannot be transported economically 
in  email quantities as produced in  domestic 
gebar gas plants*

(3 ) Cobar geo contain# about 45 par cunt o f  carbon- 
di-oxide which result in the deposition o f 
esrbon in engine end burners run with the gobar 
gee*t

(4 ) Cottle dung la  a very alow fermenter because
i t  is  poor in favourable nutrients which pees on 
the urine* But there is  no arrangement o f modern 
se ttle  shads under which both cewdung end urine 
could be collected with eeee*
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According to Idnani (1969)* Cheula (1973) and Patel 

(1975) the problem ia  aa tha day temperatura goes down 

the gaa production fe lla  whan tha digoetar temperature 

roaches 10°C (50 °f) tha production gas almost ceases*

f. Rain of waftww In«tltuUon» In ln»t*Uetlon af 
6 »»

a* tola o f various Banket

tffo rta  in  aaaiating gobar gaa plants oado by banks 

as stated by Kakatkar (1975) are summarised below.

Sank o f Barodat I t  has decided to give 100 per cent loan 

to the fearer to east the entire cost.

Seek o f  Indiet in th is aehame» the marginal contribution 

from the beneficiaries has been reduced from 25 per cent to 

10 per cent end ae for tr.e bank had eat the target o f 

financing about 1500 plants*

Genera Banks It  has granted a sun o f la*6*25 lakhs for 

inatallation o f  gobar gaa plants a ll over the country baaing 

on tha satisfactory*

tha Indian Banks i t  ia  XmplomantinQ the gobar gaa plant 

scheme in collaboration with tha Tamil Nadu Khadi and Village 

Industries Board* The scheme ia  being operated in the 

entire Tamil Nadu area* Individual farmers are financed ta 

in a ta ll gobar gaa plante Of various sixes depending upon the 

number o f cat la  owned* Tha financial aid ia  in  the form o f
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medium tsni loans, not exceeding fis*3,8QQ por borrower 

repayable in  Z ysere*

Indian Overseas Benkt I t  has bittn gi .en a terifctive target 

o f financing the sotting up o f 5QQ gObsr geo units during 

the year 1975*

Punjab National Benk* toana heve been sanctioned for 

installation  o f 1200 plants so far end about Ra*2Q lakhs 

hawa oesm disbursed*

Syndicate Banks Tha bank has mode an at fort to obtain can ant 

and steal on a priority baels fro. the government ao that 

the sene could be made available to the parsons who have 

borrowad for setting up gober gas plants#

United Bank o f Indies Tha Bank haa sanctioned aasiatonce 

for 9 plants until 1975*

b.Rcl* of Murit «nd * IU ia « lnA l»trl«« P«b»i*ttbm

Tha sosistafics can ba obuined from tha eoomisalon ao 

reported fay tha Khedl and t illa g e  Industries Commicolons 

heport (1978) aro TachnlOal guidance and financial assistance.

Technical guidances as regards technical guidance for

construction o f gas plant i t  fa lls  Into throe categories*

(1 ) scrutinising thy proposals end according 
approval for financial assistance

(11) Surveying tha a its  for location o f gas plant*
( i l l )  supervising tha construction o f ges plant and 

ensuring satisfactory operation*



Financial, aeulatanoet A» regards financial assistance i t  

fa ila  Into 2 categories*

(1 ) Capital aaaiatenca for institutions and 
co-operative societies*

( i i )  Capital assistance to individuala.

c* ftola af aducstlonal inatlfcytlonat 

(i>  Taoil Nadu "orlcultural university;

Tha Tamil ttedu Agricultural University hoa no« coma 

out with a oowdung gaa plant made o f ataal which can Pa 

easily transported end inataliad even in crowded c ities *

Tha transportable cowdung gaa plant constructed with 

18 gsuga m«a«ahaat conaiata o f a cubical tank o f dimension 

4* x 4* x 4* with a capacity o f 408 gallons* The coat o f this 

plant la  only Rs*1,500/- including tha a-end* Tha unit la  

handy and can be transported any whore easily* Cowdung from 

a hacd o f  ca ttle  la  Just enough to must tha daily require* 

menta o f gaa for a family o f five* Theta w ill be no

aoaqulta nuisance and correaion problem (Hindu,January 30,1876)

I t  la  hoped that thia mobile gaa plant w ill increase 

tha numbar o f insta lla tion  o f gober gaa pianta In Future*

U i )  S r i KBffcSekthl C o lla ge ,C o u rtg lla B :

Propagation o f gober gaa scheme by tha students o f Sri 

Paraeakthi collaga in tha v illages hoa drawn surprisingly
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favourable response* The college had conducted training 

Course in the construction o f Gobar gas plant which was 

attended by fourteen candidate® <6 men and 8 woman), Among 

thee eight were graduates. These trained Supervisors have 

es far constructed nearly SO g@s plants at various places in 

Tamil Nadu. (Cobar Gas Plant, pamphlet issued by Sri 

Per^aakthi College, Courtal?a«, Bheyirathi, 1974),

C. StM.au OndMQf d an MwOinu 6» »  Ptant.a

Studio® conducted by Acharys (t9S7) reveals, the dung 

loses about 27*28 per cent o f dry setter and yields about 

10$ cubic feat o f gee par round o f  freeh bullock dung added 

or about 8 cubic fsut o f gas par pound o f dry oatter in the 

pddsd dung* Ha again stresses that dilution o f (king with 

water 1t1$) to 2 leve l o f 7*9 per e nt solids was found

to increase the rets o f gas production. The rapidity o f gee 

production increases with increasing proportion o f the 

freshly added dung.

The study conducted by Kaosleveftl (1962) reveals the 

following characteristics o f ca ttle  dung gas while using over 

fire  wood*

(a ) A saving of 28 par cent of tine for cooking 
seels for a family of three was noted,

(b) There wee a saving o f 63 per cant o f  tine taken 
for acrubing the utenaixs while washing them 
after they ware used for Gooking,
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I® ) The foods cooked using cattle  dung gas wars 
acceptable to the sane extent aa ihoeo cooked 
with f ir e  wood aa the fuel*

The experiments conducted by TeJ Herein end Rememurthy 

(1964) at Gram Ssvika Training Centre At Aa^andransker show 

that 13 cubic fe. t o f yea per hour is  required for cooking 

food for six persons* The study revealed that to satisfy 

the gee requirements for cooking for e family o f  six a gas 

holder with a diameter o f five  fe «t*  e height o f 4 feat* 

located at a distance o f about 33 feats supplied with about 

13 pounds o f couching per day waa necessary*

Studies conducted by Pathak &t §1 (1965) on the e ffec t 

o f recirculation o f the gee through the fermenting medium 

reveals hat the gee production was nearby doubled (157*353 

l i t a s )

The study conducted by Haji end Sathyava-hy (1968)

reveals* (e ) a saving o f 18 per cent o f time w^e noted for 

cooking the three items namely rice* dhal and vegetable* A 

saving o f 11*3 per cent* 19 percent and 23 per cant time wee 

noted for cocking rice* dhal end vegetable individually*

(b ) Uhon compared with karooeno* there waa a eaving o f 3^*3 

per cent o f the coat in using gee for cooking the three food 

items*

(a ) The nitrogen content o f the slurry end cowduny in  the
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dry state was found to be 2*55 per cent end 3*18 per cent 

respectively*

(d) The flow o f gee wee found to be continuous and adequate*

On an average 91 c*ft* o f  gee wee needed to cook the wholeday 

menu for a family o f 6 members* The gas obtained from 280 

pounds o f oowdung par day was found to meet the requirements o f 

cooking for a family o f 6 member a*

(a ) The annuel monetary returns from the oowdung gee plant 

amounted to fte»24?«46 (Re.t.8.40 from the alurry and Re,189.QG 

. from the fee l)*

Chawla (1973) opine# thet scientist# at Imperial 

Agricultural Research Xnatltuta hae worked on the practical 

problems o f the farmer in making the gee plan workable round 

the year without being effected by low temperature in winter.

Physlcd studies*

One o f v illa ge  model gae plant# inetoiled in the 

Division o f so il science and Agriculture was covered a ll  around 

with elkethene cloth which wee fixed oil the wooden frame 

fit ted  around the gae plant end the entire fitt in gs  were made 

a irtigh t, a double door wee erected for entering th is enclose 

end two tbermomatres, one inside, and the other outside the 

enclosure, were fixed for reoording the temperature o f the 

inner enclose as well ee the outer atmosphere* Qy this 

arrangement the outer cool wee cut o f f  Trcm con in-j in 

contact with the gas plant* This wee conducted
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for four months in  both the geo plants* The result o f  thlo 

study showed that the rata o f gas production was greatly 

siimuletsd which went to the extant o f  $0 par cent immensad 

g&a production ea compared to the uncovered one*

jhacilcol studies!

Urine fraction o f animai exCrate resulted in stimulation 

o f bacterial activ ity  and utimately increased gee production 

during winter months*

In this case the experiment wee conducted by the 

addition o f  1 per cent wheat straw or toajto leaves finely 

powdered in combination with $ per cant urea to dung at 

fortnightly* There wee increaaed bacterial activ ity  due to 

the addition o f thoee easily decomposable matoriels In 

combination with a vary email amount o f urea which means that 

addition o f ures accelerated the decomposition o f added 

wheat straw or bajre leaves* There woo increased gee production 

to the extent o f 30 »  50 p^r cent during winter months eo 

compered to control*

Study conducted in Ration d istr ic t o f  Pledhye Pradesh 

in 1972-73 to assess the benefits obtained from oowdung yea 

plant am quoted by niare (1975) reveals

a) The gas obtained from the plant is  used for -poking 
purpoeeo only*
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(b ) The manure obtained from the plant le  almost 
double in humus ae compared to farm yard 
manure, contains 2*S par cant nitrogen and i t  
increases the fie ld  productivity o f various 
crops lik e  wheat, cotton, jower, moire end grams*

(c ) The gas plant manure in fu lly fermented and has 
no ust.de end cost o f wsuding la  minimised*

According to Patel (f9?S) a field study conducted by 

the Institute o f  Co-operative ftanagemant, Ahemadabad, reveals

(a ) 50 per cant o f the respondent farmers had 200 
cubic fact per day gaa plants*

(b ) The maximum incremental benefit due to bsttat 
quality o f manure end additional manure 
income o f a gee plant with an input o f  48 tig 
par day dung plus excreta having 9 kg dry 
matter in Mich input would be about Re*125 per 
year*



t i l EXPCRUUNTftl PROCEDURE

The procedure for thia study *Extent s f  uss of cowdunQ 

gas as a household fual* included tha following phases*

A* Household Survey

ft* Determining tha U tilisation  o f Cas in  a 
Hoatal Kitchen

and C* Cooking Experiments*

A* Houeoholci Surveyi

To understand tha extant of use of covdung g.e so a 

household fual a survey was conducted in selected households 

in Coimbatore D istrict where eowdung geo plants bad be^n 

installed* Tha survey wee conducted following the atepe 

given below*

1* saleoting the area.to be aurveyed.

2* Locating tho houaeholda with eowdung geo planta*

3* selecting the method o f  otudy*

4* Conducting the survey*

9* Consolidation and presentation o f  data*

U  salactlna the area ta be surveyed!

A ll tho Taluks in  Coimbatore D istrict ( Figure %) 

namely Avinasl, Bhaveni* Coimbatore* Oherapuram, Erode* 

Cobiehettipalay am* Pall a dam» Pollachi and Udumclpet ware



DISTRICT



a t

•elected because these pieces could he v is ited  in person, i f  

necessary by the Investigetor*

2* Locating the Hoysss Mlth ja>vduna__qss PleMsi

Various sources such as the Khcdi end village Industries 

Board in Coimbatore, Tirupur end erode end Cooperative 

Agricultural society, Tudiyelur were vis ited  by ths 

Investigator end eddrsesss where those gas plants had bean 

Installed with their eo»operation, were collected* Thus one 

hundred end twenty fiv e  ad raeeee were gathered*

3# Selecting the method o f studyi

Interview method was selected to gather the required 

information on gee plants since Yarg (1966) suggests chat i t
■Wifi.

l a t e s t  suited method to get f ir s t  hand information* The 

schedule wae prepared in Tamil sue as to make i t  easy for the 

respondents to understand better* The va lid ity o f the 

schedule wae eeseeaed by pretesting* Appendix 1 gives the 

modified schedule used for the study* The schedule thus 

prepared called for information about the gas plant regarding 

the date and year o f construction, capacity o f the gas plant, 

s ire  o f  the g^e holder, amount spent on construction, number 

o f ca ttle  available, s ite  and price o f the gas burners, usee 

o f cowdung gas end Suggestions i f  any for improvement in 

future*

4* Conducting the Survey»

The investigator v is ited  in person twenty houses 

among ths addresses collected* Rapport wee crested and the
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required informations wars gathered using the schedule*

Wherever i t  was not possible to go in parson i t  was dueldad 

to send tha acheduiaa by post. The investigator posted 

schedules to tha remaining addresses sines i t  was not possible 

to have personal contact with o i l  the families se le c td * out 

o f fchs 105 ssnt only sixty schedules were returned with e l l  

the informations called far* Thus s total o f eighty schedules 

were considered for the study*

5« JSESf., £ ? L M ^ »

The soilacted data jare consolidated and presented in 

Chepter v*

a* Oettrminina the u tilisation  o f Gas in  s Hostel Kitcheni

This phase o f  the study was included in the present 

investigation sines a 300 o ft gas plant had already been 

constructed in the sri Avineehilingen noma science collage campus 

iSsthyavsthl* 1957) end date on u tilisa tion  o f this gas 

connected to tha kitchen wars not available* Figure 2 shows 

tha coudung gca plant constructed at the campus*

The deputy warden uas contacted and requested to render 

the necessary assistance to carry out tha study* The items 

cooked using coudung gee and durations o f cooking pox day wars 

recorded everyday# for ono month*
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FIGURE 2

COU DUNG GAS PLANT
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C* Cooking experimental

The cooking experiments novo designed to comp era the 

efficiency o f gobar geo produced with that o f indone cooking 

gas* which is  s popular fuel in  the middle income families* 

in  terms o f tins taken lOr cooking a standardised Reel and 

the pelatnbillty o f  ths cooked products*

The burners seise ted for gobar gas (figure 3) consistsd 

o f e hollow ring with o r ific e s  for the passage o f gee and 

four projections to serve as rests for ths utensil* This wee 

obtained from Khedi end Village Industries Board* Coimbatore*

The planet oaks o f indene gee (figu re 4) burner weed had ths

asms diameter o f that in ths gobar gee burner*
t

The procedure involved the fo lio winy steps*

1* selection o f cooking utensils end accessory jturaa*

2* selection o f recipe# tobe cooked*

3* Standardisation o f the procedure*

4* Preparing the selected recipes* 

and ft* Judging palatability o f the calked foods*

*• ialccUon g f POokinQ utensils end accessory itgooi

Aluminium utensils were selected for cooking# Chrsnhranz 

and 1 not an (f973) opine that aluminium is  a good conductor o f 

hast end hence can bo used to make cooking utensils* Studies 

reveal that i t  is  widely used in house ho id ^quipmen. (kale* 1972)*
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FIGURE 3

CQUDUNG GAS BURNER 
(Double-Delux Economy Size)
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FIGURE 4 

INDANE GAS BURNER
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Two ooto o f  identical cooking utensils were selected 

to too used# 0 ««r the two fu tit*

Tho oeeooaooy ituBe included* containers fOV storage 

* o f provisions* measuring device** and serving plates used 

flit the p o r ta b ility  tooto*

1 sot o f  standard measuring cups and spoons opacified 

by tho standardisation end To mine logy Committee o f  tho 

Heme Soienco Association o f Indio wore wood for a ensuring 

liquids condiments end spicus* The fiv e  hundred graoo 

capacity diototica scale wee wood to weigh solid food stuffs* 

Tho stop watch waa used to record tho tioe*

2. S«l«ctlon at r .c lp ». to M ertw H

A lunch for a family of four members (sedentary work 

non and woman* ehildrsn o f  sin and nine yoaro) was aoloetod 

which was planned to supply the recommended daily allowances 

o f nutrients by tho Indian Council o f  ftsdlssl Research 1969. 

(Appendix I I ) .

The following are the items included in tho Bonn* 

Rios

Onion aamber 

cabbage poriyel 

Raw plantain curry

Outdo*
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Sine* the preparation o f  the lunch nay not involve 

e l l  the cooking methods, the fallowing recipes each representing 

one o f the four cooking met ho da namely dolling, steaming, 

roasting end frying which were frequently adopted in  south 

Indian households ware also selected*

Items fathod employed

Coffee Boiling wator and milk

Rios pittu steaming

Potato chips frying

arc digram Roasting

3. ataimwttMUon of «dur«i

a* Purchasing food atu ffaa

Tha non perishable food atuffa such aa rice , dhels* 

o i l ,  condimenta and apices ware purchased as one lo t  from tha 

consumer co-operative society to ensure tha quality o f the 

food stu ffs used for the experiment* Perishable food stu ffs 

such aa Potato, cabbage and raw plantain ware purchased daily*

t>. W.Murlna fu»3« and c«3culatlnu fual co»ti

Tha amount o f couching gas used for cooking was measured 

by the size o f the burner used for cooking* In this study 

Double Delux economy s irs  burner (16 c. ft/hour o f gee) wee 

used* Sy using this the amount o f fuel consumed the scat 

Of fuel ddhSUmdd and the coat o f fuel ware calculated*
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The cost o f indsne gee used for cooking wee calculated 

by the capacity o f the g a cylinder* The capacity o f the geo 

in a cylinder is  1000 o ft end i t  can be used for (me hundred 

end ten hours* This helped to calculate the fuel cost*

c* Llohulni, fuoli

Cach tine the burner yes lighted* the gas regulator 

was turned to the fu lleet supply o f  gee end the utensil was 

placed on it *  I t  wee found necessary to uee et three leve ls  

o f host while operating the gee burners, high* nediun and 

low depending on the nethode o f cooking employed*

Apart from the above it  era a the cooking sequence was 

standardised for stirring of the food* fierce control end for 

the adjustments of lids*

d. thejpjrpcedp^e, fgr oftoMPftt

Preliminary experiments were conducted with varying 

quantities o f water and time to standardise the methods adopted 

for cooking* Appendix I I I  gives the preparetions thus 

standardised*

4* Preparing the selected Hecioesi

The items were prepared following the standardised 

procedure described in Appendix H I*

Cooking were dons simultaneously In both the gee burners* 

The cooking time wee adjusted between 9 *  12 noon to have



uniformity in atmospheric condition* toch item woo prepared 

three tinea to give tr ip lica te  values*

5. Judnlna of tti*. cooktd fttodai

The eeceptability o f any food preparation depends on 

i t s  quslitlea ouch as appearance* flavour* texture and teste* 

Judging the pels tab ility  o f food preparation ie  necessary 

when method o f cooking is  coopered* Judgement o f the 

qualities o f food preparation can be eeeonplished through 

objective end subjective methods* for this study subjective 

method wea used*

This celled for the following steps*

s* formulation o f score cord

b* Selection o f Judges

c* Administering the test*

a* formulation o f score cardi

A score card ea shown in Appendix IV wee formulated 

to Judge the colour* texture* tastsl flavour and donenese o f 

tho cooked product*

b* Selection o f Judaeai

Per the selection o f  the teste panel the Triangle . est 

described by Amarine et ^  (1966) was administerad to eelacted 

poet graduate students* A panel o f five  Judges were selected*

36
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«• Adeinistoring the teat>

The pa lstab ility  o f tho cooked food was tested by the 

oelacted judges as follows* The samples were served in 

serving dishes* Tha Judges wars requested to tssts the 

cooked products for different >,uolities and grede them on 

the scored card according to the directions given#

Tha date obtained are presented and discussed in  

Chapter IV*



IV RESULTS fifiO DISCUSSIONS

The findlnys o f  the study are presented under the 

following me n heading as

lb Latent e f use o f coy dung gae plant# in 
Colebetere B letriot*

S* U tility  wf the cow dung gee in the hostel 
Kitchen.

and C« Con pari eon e f  cowdung g#s with indane gee*

9*s
A. Latent e f  use o f cowduno Plants in 

S la i i t a t e  O ietrlc ts

The results o f the household survey ere diseas ed 

wilder the following phesoe*

1. Background dataile o f  the families surveyed*

2* Distribution o f  gee pi ante in  Cel do e tort Oi s tr ic t*

3* Constructional details ef the gae plant*

4* Oetsile regarding the fuels used prior te 
the conetruction o f the gee plant*

S« Uees o f the gas plant among the surveyed 
families.

S# Benefits derived from the goa plant*

end 7* Problems encountered end suggestions given 
by the wears*
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1 .  Background det«u » a f th« f m U l— u rn *f«d »

Background da t a i l*  o f the families include Type* s i « «  

and incaoe o f the households surveyed*

• ) Type o f  thefgm lly i

Out o f  80 houses surveyed 56 per cent belonged to tha 

nuclear families end 44 per oant belonged to "the Joint families*

fe) Sire o f the family:

Table 1 gives the also o f the fsa llie s  surveyed.

Table I

SUE Of THE FAfllUES SURVEYED

8* Be*
Humber o f Family 
members

Humber o f 
families Percentage

1* 4 •  6 40 50

2* Y *  9 28 38

3* $0 and above 12 15

The Table shows that the fsa lly  sire tanged from four 

to ten Membera among tho households* St Olearly shows that 

f i f t y  per sent o f the families had four to six members* th irty 

fiv e  per sent o f  the families had sewan to Aina and tho 

remaining families had tan and above*
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• ) Monthly income!

As per Tamil Nadu Housing Board (1974) ths middle 

inoons ranges between Re*?bO-1250 and tbs high income is  above 

00*1250. When analysed OH this basis forty two pet cent 

o f the families belonged to ths middle income group end 

f i f t y  eight per oefit belonged to ths high inco< s group*

2* Plitrlfeutlpn o f gee Plante in  Coimbatore D istrictt

Table 11 exhibits ths distribution o f  ges plants in
X

Coimbatore D istrict*
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m e  is

DISTRIBUTION or GAS W.A8T5 IN COWBATORt DISTRICT

Seda* Teluxe
O B « 8 i 9 f  ttn

100 150 800 250 300 350  408 mo Total

1* Coimbatore 2 2 7 4 4 m 3 «* 22

2» erode m m 8 m 8 1 - 2 18

3* Dharepurem m 1 5 1 3 • 1 11

4* Goblchettipalayem * 1 3 * 3 ♦ * 1 8

8* Palladam
t

m t 3 ae 3 1 • ae 8

8* Bhavanl do 1 m 3 * • 1 5

7* Avlnaohi m *► 3 * * * * * 3

8* Pollechi ■ m *► 1 • 1 * - 2

9* Udumelpet m m m ae 2 m #► a e ' 2

Total t 5 31 3 2f 2 3 5 80

From the Table I t  ie  clear that a ll the taluke Of

Coimbatore Olatrle t  had cowdung gee pleftte* However in erode 

and Coimbatore the number la  fdwtid to be high* Thla may be duo 

to the inter eat evinced by the Kited! end V illage Industries 

Board eat up 1ft thaaa eteaa and the co-operation extended by 

people In theaa Teluke.

St la  also d ea r that 408 deft* and iOO e « f t  90a plant*

are net found to be common due to the investment o f  larger



capital in constructing the seme* Tha pr a valance o f  100 e * ft «  

and ISO c . f t *  gas plants are also few in number owing to i t s  

inab ility  to satisfy tha needs o f an average family*

3* sty» t F . ^ i i A n a ^ . pW >

The constructional detaila o f  the gee plants are ea 

follows!

a« source o f motivation to conetract a gee plant 

b* Source approached for financial help 

c. strength o f the ca ttle  available 

d* fear o f  construction 

a* Place e f  construction

f* rtethod and Rateriale Used for the construction 

g« Oetaile o f  the geo drum

gnd it« txpsnditurs fOr tha construction of the gee plant

a* m m  .m n f i fM  a  m  M m t i

Table i l l  presents details regarding the source of 

inspiration end motivation for the construction of the gas 

plants*

41
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TABLE I I I

SOURCE OF flOTlVATlUN TO CONSTRUCT A GAS PLANT

S*NO* Source o f  motivation Number o f 
families

Percentage
%

1* Khadi and Village Induotrioo 
Board (Erode) 3? 46.2

2* Khadi Vasthiralaya® (vearapendl 
Tirupur) IS 1B.7

3* Khadi and Village Induetries 
Board (Coimbatore) 12 IS

4* Thiru Krlshneewami Goundar, 
Coimbatore (Pioneer in this 
fie ld ) to 12*5

6* Khadi end Village Industries 
Board O fficer (fcte bsy) 2 2*4

6* Garmon Journal 1 1*3

n Government Ho a te l for Boys 
(Bhavanl) 1 1*3

0. Wadhavaram ft i lk  society(Madras) 1 1*3

9* Tudiyelur co-operative Agriculture 
Society 1 1*3

The above Table indicates that the Khadi and v illage  

Industries Board had token tremendous steps in the installation  

o f cowdung gas plants* Nearly 46 par cent o f  the families 

had received information from Erode Khadi and Village Industries 

Beard* The pioneer who started the work on cowdung gas 

plant* Thiru Krishnaswaoy Sounder o f  Coimbatore* was 

contacted by 13 per e n t  o f  the families* only negligib le 

per oent o f the families gathered information through Journala 

end oocieties*



«»* apyrcg approached for financial hsloi

Th* Government sanctions loans to tlto people for the 

construction o f  the gas plants through Khadl end Village 

Industries Board with the help o f  nationalised Banka* Table 

IV denotes the amount o f subsidy received by the people for 

the construction o f  gee plant*

TABLE tV

SUBSIDY RECEIVEO BY THE OWNERS Of THE GAS PEAMTS

S* No*
Capacity o f 
gas plant

Estimated
coat

Subsidy Number o f 
families

-j
1* tog 3015 753 2

2* ISO 3359 839 5

3* 200 4175 1043 31

4# 250 5000 125®!*.'-.;, 2

S« 300 5000 1250 26
i

M» 350 6100 1325 2

f* 400 8500 2125 3

a. 500 8500 2125 S

76

Tha above Table reveals that* amount given ao subsidy 

i t  baaed upon the capacity o f  the gae plant and the estimated 

coat* Among the SO families surveyed MM per cant o f  the
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families made nee o f the aubaldy given by the Government*

c* B B lM M J & x . .E f^Af HftMafelf«

one o f  the pro-raquialtiea for setting up a gas 

plant is  to have su ffic ient number o f animals* The animals 

profarably should be stable bound* I f  the animals are o f 

the free grating type their dung would ba loot in the pasture.

I t  is  not economic to establish even the aaalleat else gee 

plant* unions fresh dung o f  weight 45 kgs.is available everyday.

Table U explains the strength o f ca ttle  required for
a '

each plant as specified by the Khadi and Village Induetriea 

Com®lesion end the actual strength o f ca ttle  available in 

the eurvsyed families*

TABU V

STRtNGTH Uf CATTLt RtQJlRLO ANG AVAlLASU FOB 
VARIOUS SIUS OF GAS PLANT

S.NO. Capacity o f the _____ MPUHg 9i_iS4»sli
gas plant (e * ft * )

• s s c c s c c n c d c c _R.quir.tf _ -  .  i »sU «6 U
1* too 6 5 - 8
2* 150 12 tt -to
3* 200 to 15 -25
4* 250 20 17 -28
5* 300 24 22 -35
5* 350 30 30 -30
7. 400 35 33 -39
8* 500 40 40 -40



Table ¥ reveals e l l  the families surveyed had the 

required strength o f settie* The table alee reveal# that,

4*

the lumber o f animals increased as the size o f the gas 

plant inereased* .

d* V sktem
An analysis o f the year in which the gas plants were 

constructed reveals that only fiv e  per cent o f  the1 families

constructed the gas plants prior to 1970. Tha rattaining 93
!

per cunt o f the fam ilies set up their gas plants during 19TO­

W S* This nsy bs attrlbutsd to the reaeon that tho Khedi 

and Uillage Industries board had decided to give subsidy for 

the members who would lik e  to own gas plants*

e* Place o f caonetructioni

The eelaction o f a suitable piece for the conetruction 

le  ee:y important before setting up a gee plant* Thare should 

bs su ffic ient piece for constructing the gee plant end to 

locate the p its for collecting slurry* This place again must 

bs very near to the stable end close to the piece where gee is  

to be used*

Table VI reveals the placement o f the gee plants 

surveyed j



TABLE VI

RACEME NT Of THE GAS PLANT

4?

Number o f  get piante with a
Bl.trne. --------------& 5SS2S8_8X---------L

Below , * 1 2 «H 8  24*1 end
6 m a 24 «  above

Between cow-shed and
gas plant 14 7 54 4 1

(17.S0) (8.7^)<67.S*) ( ' « >  (1 .3*)

Between kitchen and
gaa plant 10 6 61 3 —

(12*530 (I.SJ0 (76.3%) (3«7^)

The Table revsals that, the gee planta ere looeted in 

67#5 per dent o f  the ramiliee at a distance o f 12 *  18 matree 

free the cowshed since i t  is  net advisable to transport the 

dung over long distance and normally the distance should be 

within 20 eetraa# In only one family the distance between 

cowshed and the gas plant ie  26 metres and this may be dee 

to the non-availability o f  apaee to construct the gaa plant 

nearby# The Table aleo shews that the paint o f  use* mostly 

the kitchen, is  looeted et 0 dis t eftoei. o f  1 2 - 1 8  ostrea from 

the gaa plant, since the use o f  gas as fuel may ba d iff ic u lt  

i f  the loostlon o f the kitchen is  far from the gas plant#



f .  flatbed n d  Materials for the construction*
40

The two methods generally employed for constructing 

the goo plant are centre guide frame method and water JoCket 

method* Khsdl end Village Industries Commlesion glees subsidy 

end technical help only to those plants which are constructed 

following centre guide frame method* So 90 per cent o f the 

families surveyed adopted this method* The remaining 10 

per cent constructed the gae plants prior to tho grant o f 

subsidy*

In e l l  the gae plants, cement, brick, sand and j e l l i  

wars used for masonry work* 18 gauge (%S*Sheet wee used to 

fabricate the gee drum* Polythene pipe wee used to connect 

the gae holder* Galvanised iron pipe was used to carry 

tho gas to tho place o f ueo*

g* P e r i ls  o f the gas drums

The gsa drum is  on important component in the construction 

o f the gas plant* The drum co llects the gae which bubbles 

out from the cattle  dung slurry put in the digester* The gee 

so accumulated flows out through the pipe provided at the top*

Tho detail a o f the measurement o f the gas down 

possessed by the families ere presented in Table v ll*
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Table M I

DETAILS or THE nEASUHEflENT Of THE GAS DHOWS

Capacity ef heoauratnent of the gea Number of
S*No* the gea ftcum _ .......... families

plant Inc* ft. Haight Diametre
(mat ire) (jaetre)

1. too 0*9 1*0 2

2* 150 1*0 1*8 0

3. 200 1*3 2*4 31

4* 250 1*S 2*4 0

9* 300 1*6 2*8 27

0* 330 1*f 2*0 2

n 400 1*0 2*T 3

6* 300 1*0 2*0 8

The above Table show a d ea r ly that the neneuronent Of

the gee drum Increased In accordance with the capacity of the

gaa plant*

h* Expenditure for the conatructlon o f the oaa planti

The expenditure on the oenatruction o f  the gae plant 

includes the amount apcnt for materials end the amount 

apont for labourere who were engaged in conatructlon. Thle 

la  glean in  Table W ill.



TA8LC VIII

EXPENOlTURu FUR THE CONSTRUCTION 6F THE GAS PLANT

SO

S* No* Capacity o f 
the gae plant 
in c*ft*

Nurabar o f  familioa

Rupoao
1000*3000 3001*5000 3001*7000 7001

and
above

1* 100 1 1 ♦ *

I « 150 1 4 *  •

3# 200 3 21 0 1

4* 250 4 1 m

Si 300 m 7 16 4

1* 950 * m •  2

7* 400 m ) 1 1

9* 500 m - 1 4

Tabid ohoua the variation in  tha axponditura incurred

pn tha conet ructioni o f  tha gaa plant* Thia may ba due ta

tha tine o f moat motion and high coat « f  aatariala weed fat

tha construction and labour charge*

Ninety par eant o f tha faa iiiea  uaad firewood aa fUei 

and tha remaining familioa uaad lndene gea for cooking prior 

to tha eenetrwctieii* Thoae who uaad indena gaa apant Ra.30 

and thoae who uaad firewood apant Ra*66*70 par aonth*
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Those who used firewood for cooking saved two hours and 

others saved 30*60 minutes per day a fter the construction 

o f  the gss plants (figurs 5)*

xTW TnrriT jersii.

The yes is  used as fuel for cooking and ligh ting and 

the slurry obtained after the gas production is  used as 

manure in their own lands*

a* Cooking purposet

Ths gas used for cooking purposes contsine 55 par cent 

methane end 45 per cerborv-di-oxide* Since thia composition is  

d ifferen t from the coal gee or Burahane gea tha appliances 

iik a  burners to bo used for oooking have also to bo o f special 

design*

1) Table IX donotoo the a lia  o f gas burnart designed specially 

fay tha Khadi and Village Industries commission used in ths 

surveyed families*

TABLE IX

CAS BURNERS USED IN THE FAMILIES

3* NO* Sirs o f ths gas burner 
(in  eu* f t * )

Number o f 
families

Percentage

1* 40 9 11
2 m 8 16 20
3* 16 10 13
4* 16 end 8 45i 56
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The Table reveals that 56 per cant o f tha fsmillee 

era using tha Double-Qelux economy else (16 and 0 c * ft  o f 

90a/hr) since tha oooklng may ba dona simultaneously in  

both tha burners to rectica tha cooking time end burden o f 

cooking* Tha Table alee indicate# that 40 cu«ft* burner# 

are poaeeaaad only by I t  par cent o f tha families since 

tha also o f tha family may ba large*

U )  T«t«i hour* U»ad w t t o  for oaohinai

Tha daily gaa production dapanda upon the amount of 

ck«ng used daily to the gee plant and the quantity of eater 

uaed* Moraally the cattle dung ia mined with equal quantity 

of water before feeding into the gaa plant*

Table X givaa tha total houra of use for cooking in 
the surveyed families*

TABLE X
TOTAL HOURS OF USE OF THE SA FOR CQuKINQ/OAT

Capacity of Amount of Number of houses using
S* NO* the gee 

plant (© .ft )
dung fed 
daily(kg)

gee for cooking per 
(Hours)

d

5 6 0 7

1* TOO 00 so 2 40 •
2* ISO 120 • 1 2 2
3* 200 180 3 15 4 5 4
4* 2 SO 200 - 3 m m 2
5* 300 240 1 5 14 6 1
6* 330 290 1 • 1
T. 400 350 «• - 1 m
a* 500 400 1 2 * 1 2
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From the above Table us can in fer th«t 5 ? per cant 

o f the fam ilies era using 6 hours daily for cooking and 25 

par cant o f  tha fam ilies arc using tha gas for 7 hours doily 

for cooking* Tha typo o f tho oral and tho amount to bo 

aooketl may bo tha reasons accounted for tho variation in  tho 

dally cooking time*

Lighting)

Evanthough a l l  tho houses were provided uith 400 

Candle power gee lig h ts  (4 4 0  l itr s s / h r  or 4 *5eft/h r o f gas) 

they never mads use o f tho lig h t for day to day livin g * only 

during tha failure o f  e le ctric ity *  the gas lig h ts  were used*

s* t m  881
r

The benefits acculng from tha functioning the gas 

plant e lic ite d  from the owners o f tho goo plonta era 

presented below in  Table XI*
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TABLE XI

BENEFITS OERIVEO FROM THE 6AS PLANT

S* No* Benefits derived from the gee Number Of
plant families

1* Avoids smoke end am e l l 41

2« Economic and e ffle ien t 36

3* Ease in  cooking 32

4* Promotes cleanliness end sanitation 2a

5. Saves cooking and cleaning tine 26

6. Avoids f l ie o »  mosquitoes end ws^d 
cultivation 25

?# High yielding due to high nitrogen 
content o f slurry 24

a* 22

9. Recycling o f waste-help in promoting 
prosperity o f the country 1?

to* Saves fuel cost 16

tt* High ca lo r ific  value o f  the gee 15
+■>111

12* minimi see burden e f  the homemaker
A

15

13* Saves current consumption 11

14* Avoids money spent on chemical fe r t il is e r 5
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6.  .nom nt.t.d and

Problems encountered in using the gee plant as 

stated toy the owners are as foliowss

During the festiva ls  and function*, amount o f gas 

generated daily ie  not su ffic ient* Hence certain methods must 

be adopted to store the gee generated daily in  cylinders*

Water is  accumulating in  the gee pips once in a month 

end i t  blocks the paasaga o f the gaa* Tha material o f  tha 

drum is  such that i t  ia  eery easily corroded and the l i f e  time 

o f tha drum is  raduced* So i t  gives an adtra burden to the 

users*

During winter and cloudy season the gaa production is  

loss) so more amount o f dung hea to too fed to produce the 

adequate amount o f gas*

3uq cations given tor the users!

t* Tha drum can bo mads in cement and zinc shsat to 
wlthatand tha action o f coudung mixture end also 
to increase the gas production by providing high 
pressure*

2* Tha distance between the plant and the kitchen 
should be minimised to increase the pressure o f 
tha gso*

3* To out down tha amount o f money spent in buying 
the gas burners, the pipe con be directly 
oonnected to the ordinary chula*

4* Tha materials needed for the construction should 
bo marketed at control prices*

5* Tha government should take steps to mlnimse tho 
expenditure incurred on the construction o f the 
gas plants by increasing the amount o f subsidy



end to dtcnesB tho rate o f  in tetsa i o f the 
loan amount sanctioned bp tho Nationalised 
Banks*

6* Tho Gov rnosmt should encourage the people 
to in sta ll o f the gas plants through 
attractive advertisements*

B* The U tility  o f the oae in the Hoetelt

Table XIX rsvesle the u t i l it y  o f  the gee generated 

from the cow-dung gas plant in  the hoetal kitchen*

tab u  xxs

UTILITY Of THE GAS IN THC HOsTEL KITCHEN

$• NO* *etai hours used per day
t

Number e f  days

t . 4 • 2

2. 5 3

3* 6 3

4* 7 to

5* 8 12

The strength e f  the hostel being 730* the gee nee 

u tilis ed  only for eons eelacted purposes like* boiling water 

and milk and cooking dhsi for aambar* as can ba revealed 

from the Table, the gee i t  u tilised  for 8 hours in  most o f 

tho days* The low production o f tho gao can ho attributed

to the changes in weather condition* Details ere given in
*

Appendix V*
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C. Camoetlmn a t Mwtemi o»» and lnd»n« a«»i

The data obtained in tha experiment! conducted aa 

described in Experimental procedure were studied in  relation 

to tine and money management*

(a ) Tima taken ffrr cookjn^ the lunchi

Tha time taken for cooking selected itana in  a luneh 

using cou dung gas and indsne gas ia  given in  Table X III*

TABLE. XIIJ

TlnC TAKEN FOR CODING DIFFERENT ITERS OF A SELECTED
LUNCH

T rip ll-
cataa
a n n o

Items cooked Time tanen_(in mlnutaa)
*■"***""*’* “"  Value

_Cgudung_gS8, Jnjana.gg*.. .  _ .  .  .

1 Rica 23 24*5 5*2 •*

2 23 25

3 24 25

1 Onion eembar 45 40

2 45 40

3 46 47

f Cabbage Porriy&l 10*5 11

2 10 11*5

3 10*5 11*5

1 Row Plantain curry 12 13

2 12 14

3 13 13

## significant at UC level*



As e«n be seen from the above Table the time taken

to cook the lunch using cowdung gas was leas than the time 

taken to cook the lunch using indent gas* The difference in 

tine taken for cooking a l l  the liens found to be significant 

(Appendix VI)*

(b ) Cost o f fuels ua di

The coat o f fuels were calculated on the becia o f 

the consumption o f the gaaao (coudung end Indane).

ftffiffWMM. g.f., ftfff ,A|>curratt
The gas consumption for the tota l cooking : tine in 

terms o f  cubic feet was calculated (Appendix VXI)*

Table XIV preeenta the mean consumption o f gee and 

cost incurred for cooking the eelacted i t  eras in a lunch.

T18LE XIV

REAM COOSUflPTION Of CASES (COU DUNG AiJO INDANE) AMO 
COST INCURRED FOR COuKXNG SELECTED ITEFsS IN A LUNCH

Items rean consumption coot Incurred
g f gas i n c . f t . _lD-tjelsg___

Cowdung X ndena Cowdung Indane
gas gas gee gas

Rlee 6*22 3*0 0*03 0*11
Somber 12.05 7*2 0*06 0*21
Cabbage
poriyel 2*73 1*70 0*01 0*05
Raw Plantain
curry 3*26 2 0.01 0*03

Total amount
o f  gas used 
and coat 24*27 14*00 0*08 0*40
incurred

Savings

80%
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The above Tab!a ahowa that tha to ta l amount o f cowdung 

gaa consumed for cooking tha a alec tad food items on an 

aver jO amounted to 2a*27 c#ft* Tha eoat o f cowdung gaa to 

prepare the lunoh cornea up to B paioe Out where aa tha coat 

incurred for indana gas comes up to 40 pales* This result in 

saving o f BO per sent o f  tha coat* Of cowdung gas is  used as 

a fuel*

Table XV depicts tha acceptability o f tha cooked lunch 

by cowdung gaa end indenae gaa*

TABLE XV

DEAN SCORES AWARD FOR THE SELECTED LUNCH

Colour, flavour., Poorness.* *
Item A B A 8 A B A 8 frabue

Rice 4.33 4*4 4*33 4*4 4*13 4.26 4*36 4*2

Somber 4*13 4*06 4*13 4*06 4 4*06 4 4*53

Cabbage
poriyel 4*4 3*33 4*8 4*06 3*53 4*66 3*3 4*6

Raw Plantain 
Curry 4*4 3*3 4*8 4.06 3*5 4*6 3*3 4*65 0*11

On atetiacally analysing tha data given in  Table XV 

uaing the *t* teat (Appendix Will) tha difference in 

Ghereeterietlca o f tha cooked food using cowdung gas and indens 

gaa wsa not found to be sign ificant. This indicates that tha 

items prepared by using cow eking ga»  is  acceptable oj i t  am a 

prepared by using indana gas*
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ft) Ito *  t||i<«n for rogptlng, frying end stew ing»

Table XVl deals the tine taken for roasting* frying 

end steaming*

TABLE XVI

T i n e  T A K E N  F O R  R O A S T I N G  F H Y I N C  A N D  S T E A L I N G

T rip il- method e f Items T4mYTtgkyn_UD_g»tfl) » t t
eatae oo king cooked Coudung

gee
Indsne gee value

1 Roasting Green
Gran 4 S 4*16 •

2 4* 4
3 4* ft

1 frying Potato
chips T ft

t ft 8

3 f T
1 stewing Rice

pittu 8 9

2 3 9

3 T a

• Significant at 6 gar cent level*

The date indicates that the couduttg gee takes lees time 

to cook when coopered to indsne gee* The s ta tle tio s l snalyols 

shows* the significance at 5% le ve l (Appendix IX)*



b* Commotion o f sea and cost Incurred:

Table XWXX denotes the mean consumption o f gee end 

cost Incurred for cooking the selected three I t  sets Homely 

Roasting, frying, end Steaming*

TABIC XVII
ft CAM COMSUPIPTXON Of GASCS AMO COST IMCUMRCO
roR cojkxnc scuctco thru iTcns

I ten#

ftsen coneuapftlon

Cowdung Indene 
gee geo

Coot An pelee

Coudune Indene 
gee gee

Sewings

Roasting green
gram 1*1 0.T0 0.01 0.02

frying potato 
chips 1*T3 1.15 0*01 0*03

Steaming Rios 
Pittu a 1«S8 0*02 0*04 56*

Total amount 
Of joa used 
end cost 
incurred 4*83 3*1S 0*04 0*09

The above Table shows that the Intel couduny gee 

consumed for cooking the selected food i t  see amounted to 4*63 

c* ft*



tabu  xvsii

ncAB scaa&s auahbcd fob tmc m e t  sttns

I tarn a , ____ J u m s L
3 3 3 «t*

value

Roasted
« fe e »  pram 3.53 4*ft 3** 4*33 3*53 4.4 4*06 4*0

potato
chipa 4*33 4*8 4 4*6 4 4*33 4*2 4*7 Uft

Hie* pittu 4*06 4.13 4*06 4.13 4 4.2ft 4 4*06

Aa indicated above a i l  tha items recaivad « o f «  ft? 

iftfte pane sco?as* Oil analysing the data a ta tia tice lly  i t  

was found tft ba not significant (Appendix X)*



v sunnary and conclusion

Tha present invsatigauas designed to find out the 

ext sot o f us o o f cowdung gas as a household fuol and the 

u t i l ity  o f the gaa In a hostel kitchen revealed the following 

foots*

1* The fernillaa surveyed had cowdung get plants 

Of 200 and 300 c . f t *

2* The Khadi and Village Industries Commission . 

was instrumental In constructing gas plants 

in 00 per cent o f tha families surveyed*

3* Ninety per cent o f tha sample received financial 

halp free the Khadi and village Industries 

Commission in the fore o f e suoaidy which amounts 

to 25 par cent o f tha estimated coat o f construction*

4* Sixty sigh per esnt o f tha fa e iliea  hod e distance 

o f  20 metres between cowshed end gee plant* Cooking 

woe the only activ ity  for which cowdung yao was 

used in a ll  tha families surveyed*

5* economy and effic iency in eperetiont absence o f 

amokat ease in cooking and the high nitrogen 

content o f the slurry were the common benefits*

0* Inadequate fa c il it ie s  to store tha cowdung yea* 

accumulation o f water in the gee pipe which 

a ffects gas formation end the corrosion o f gas



drum were the mein pro blame sited by the nun ore.

Experiments conducted using the cowdung pee et Sri 

Aetna ehiiingew Hone Science Coil age hoetei revealed the 

following!

7. Qfi on average the cowdung gee wee u tilised  for 

seven hours in  the hostel kitchen for cooking*

9* Eighty per cent o f  money could be saved ever 

indane gee i f  cowdung gee ie  used ee e fu e l* .

9# The iturna cooked with cowdung gee were ea 

acceptable se thus* cooked over indane_gaa*

In conclusion i t  nay be sold that cowdung gee i e  

an accepted fuel in  the rural households* By extending the 

knowledge on cowdung gaa plant end fey reducing the interest 

on loane* e large number o f household* say be enthusud to 

establish this beneficial scheme*
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APPENDIX 21

ALLOWANCES OP NUTRIENTS FOR THE SELECTED LUNCH

I
i

SJO • Nan© o f food Aaount Energy Protein Cal* Iron Carotene Thla- Ribofla- Niacin Ascorbic
sta ffs SPi. tucal. go. elan ng. 

ag
*8 nine avia

ng
*g acid

t . Par boiled rloe 32S 1125 20.8 29.3 13 — 0.78 0.16 12.4

2. Rod gram dhal 100 335 22.3 73 5.8 132 0.45 0.19 2.9 -
3. Cabbage 200 54 3.8 78 1.6 2400 0.12 0.18 0.8 249

4. Small onion T5 45 1.4 30 0.9 12 0.06 0.02 0.4 2

5. Has plantain 250 160 3.5 25 1.5 75 0.13 0.05 0.1 60

* f Groundnut o i l 65 395 - - • - - - mm

T< Caounutt 25 111 1.2 2.5 041 - 0.01 0.03 o .a -

8. Tamarind 10 28 0.3 17 1.1 6 - 0.01 0.1 -

AI* 2443 53.1 254.8 24.4 2625 1.55 0.64 16.9 310

1 4 . * f 2533 51.6 533- &9.%
U a
/

2933 1.29 1.11 16.9 39.3

* AI actual Intake

BA Raconaended allowances



STANDARDISED COOKING PROCEDURE

I.  RlO»l
TkreJL <*.*uL

^Twenty fire  grcin of parboil od rloo and 78 0 nl of 

water were taken to prepare rtee using absorption aethod. 

AOoordlng to Dftrljteon and Pasenore CtGTS) Minima amount 

of eater should be need while cooking rlee  to preeerre the 

nutrients is  i t .

I I .  onion saabari

Hundred grans of red gran dhal was boiled In 828 n l.  

o f water with a pinch of tumerlo powder. 88 grans of 

oleared snail onions 2 tea spoon of salt and 1 tea spoon 

of e h i l l ie  powder were added what the dhal was fu lly  

eooked* After the onions were eooked 28 a l  of tanorinds 

Jvlee was added, allowed it  to bo ll Mid seasoning was 

done.

I I I .  Cabbage portrait

Two hundred grans of eabbage was out Into snail 

pieces mid i t  was oooked with 78 nl o f water and salt 

In a frying pen. It  was stirred  ualfornly t i l l  it  became 

tonder end seasoning was done.

jc i V

APPENDIX I I I



iv *  naw Plantain ourrri
x^i i

Two hundred and f i f t y  grant o f raw plantain was 

cleaned and woo out Into even pieces* 1 tea spoon o f 

o h il l io  powder* a pinch o f salt and tum eric powder and 

80 nl* o f water were added and the frying pan was 

Sorered* 80 al o f  o i l  was poured when i t  was fu lly  

oooked*

v* Boilings

Two hundred and f i f t y  a l o f  water and 128 nl o f a ilk  

were hailed and the temperature was noted*

v i*  Frying!

F ifty  grams o f potato was Cleaned made into Chips 

and fr ied  in 190 a l*  o f o i l  until i t  turns into golden 

yellow in colour*

v l i*  Steaming!

Fi f ty  graas o f rloo  flour was mixed with a pinoh 

o f salt and sprinkles o f water and eteased until I t  

was fu lly  oooked. Then i t  was nixed with 80 graas o f 

sugar*



APPENDIX IV

TESTS

A* SCORE CARD FOB ROASTED GREEN GRAM

SCORE CARD FORMULATED FOR CONDUCTING ACCEPTABILITY

Characteristics
Mark* given for*

A I

Colouri

Golden pelloo 8

pole yellow 4
Brown 8

Dork brown t

Blaok 1

Flavour

Highly acceptable 8

Acceptable 4

Fairly acceptable 3
Not aooeptable S

Not at a l l  acceptable 1

Taata

Eweellent 8

very good 4
Good 8

Bad 8

Very bad i

oondd



C haraoterletio s Maxinun Marks given for*

A £
m m m m m m m V*m ♦

Texture

Very crisp 8

Crisp 4

Fairly crisp 3

Crunpy a
Very crunpy «

m mmm m m m mm m

# A m Indene gas

* * * *  mm m mmm m m m m <+m mm

B *  Cow-dung gas



Kvii'i

»* SCOHB CASB FOB POTATO CHIPS

Characteristics Maxi1 Marks gtr«n for*

v'st

1. Colour

Golden yellow 8

pale yellow 4

Brown S

Dark brown 3

Black 1

3* Fltiy our

Highly acceptable •

Acceptable 4

Fairly acceptable 8

Not acceptable 8

Not at all acceptable 1

3# Taate

Excellent 8

Very good 4

Good 3

Bad a
Very bad t

eontd • **#*



C haractorlatio b Maximum
marks

Marks g iro )  fo r  *

A B

Texture

Vary crisp 5

Crisp 4

Fairly crisp S

Pliable 8

Very pliable |

♦ A -  Indane gas 

I  •  Bow dung gas



C* SCORE CARO FOR RICE FITTU

Ch&raoterl st loa
Maximn
■arks

Marks given for*

B

1. Colour

Most acceptable 9

Mors aoosptabls 4

Acceptable 3

S ligh tly  aoosptabls 9

On aoosptabls i

a, Flavour

Pleasant pittu  flavour 5

More aoosptabls 4 

Aoosptabls 3 

Non aoosptabls a 

Raw flavour 1

3* Taste

Excellent 9 
Very good , 4 

Good 9 

Dad 9 
Very bad 1

oontd..*.



•haraeterftstlos
ttaxlarcen
oarka

Marks given for*

IIP • • • # • • m m m

4« Torture

Soft »

Tory soft 4

Mushy 3

SI lay 2

Turgid i

•  A -  Indane gas 

B -  Cow-dung gas



D« SCORE CARR FOR RICE AND SAMBAJl

Charaeteriet lee
Maxima Marks given fo r  *

A B

1. Colour

Moot acceptable S

More aooaptable 4

Ac©optable 9

Slightly acceptable a

On aooeptablo 1

2* Flavour

Highly aooeptablo B

Aooeptablo 4

Fairly aooeptablo 9

Not aooeptablo 9

Net at a ll acceptable 1

9* Taeto

Excellent 8

Very good 4

Good 9

Bad 9

Very bad 1

ooatd



Marks given fo r  *Maximum
Characteristics marks

A

Don eness

well oooked 9 

Cooked 4 

partia lly  cooked 3 

over cooked 2 

Un cooked 1

•q# m m ** w n* m w *m <*. m m mm «*<•«■► 

*  A *  Zadane gas

9 ** Cow-dung gas



E. SCORE CARD FOR CABBAGE PORRIYAL
XWV

Chariot er is tic  s
Uaxioran
asrks

Malice given for *  

A B

1. Colour

Light yellow

Yellow 4

Greenish yellow 8

Light brown 2

Brawn ft

2* Flavour

Highly acceptable 5

Acceptable 4

Fairly acceptable i

Not acceptable 3

Not at a l l  acceptable i

3* Taste

Excellent 5

Very good 4

Good t

Bad 2

Very bad ft

Contd



OCV.i i

Maximal Marks given fo r •

Charuoteristics serks "
A B

4* Doneoogs

V e i l  cooked 8 

Cooked 4 

P a r t ia l ly  oooked 4 

Over oooked 8 

Oft cooked 1

*  A* Indane gas

Cow-dong gas



xxvl -
r ,  SCORE CARD FOR RAW PLANTAIN CURRY

Characteristica
Maxima Marks given fo r  *  
marks

A B

1. Colour

Brown 8

Light brown 4

u n it* 3

Dork brown

Block t

i t Flavour

Highly acceptable

Acceptable 4

F a ir ly  aeceptobie 8

Not acceptable 8

Wot at a l l  aeoeptable i

3. Taste

Exeellent 8

Very good 4

Good 8

Bad 8

Very bad i

COBtd.«,.#
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C h a rao teris tlo t
Maxima Marks given for*
narks _____________________

A B

Doneness

W ell cooked f

Cooked 4

P a r t ia lly  cooked 9

over cooked 2

On oooked i

•  A •  Indane gas 

B •  Gow*dung gas

%
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UTILITY OF COW-DUNG CAS W THE HOSTEL fOB ONE MONTH

APPENDIX f

Date Tine taken 
In hours

1.9*73

2 3

a*9.TS a
•

3,9*73

9

6
4

4.9,79

s

3

3,9,75 3
at

6,9,75

9

3
«

7,9.73

9

3
K

8,9.73

9

6
4

9,9,73

3*

3
K

10*9*78

9

i f

34

11*9*75 34

i f

Item  prepare*

teal booking*

Belling water fo r brew* 

Belling milk*

Belling water |«r brew

Dhal booking

Belling drinking water*

Dhal eooklng

Belling water fo r brew

Dhal eooklng

Belling water fo r brew

Dhal eooklng

te llin g  water fo r brew

Dhal eooklng

t e a l eooklng

Bolling drinking water

Bolling water fo r brew

Dhal eeeking

te llin g  water fo r brew

teal eooklng

te llin g  water for brew

te llin g  drinking water

Contd



xxl*

Date Tine taken 
in hours

Item  prepared

18,0.73 8 Soiling enter for brew

1 Bolling drinking enter

13.0.73 8 soiling enter fo r brew

8 Dhal soaking

14.9,73 t Soiling drinking water

» Soiling water Bor brew

13.9,73 3 Soiling water fo r  brow

4 Dhal cooking

16,0.75 8 Dhal booking

8 Boiling drinking wot or

17.0,73 n Soiling water for brow

3 Dhal oo>king

18.9,73 8 flhnl oooklng

8 Soiling *!*k

10.9.73 8 Soiling water for brow

4 Dhal booking

80.9.73 3J Bolling water for brow

4| Dhal eooking

31.9.73 8 Dhal eooking

* 0 3 Boiling drinking water

83.9.73 3 Boiling water for brow

4 Dhal eookl.ig

•  uDtd



xxari l

Oats Xloo taken 
in hours

lien s  prepared

23,9.75 • i Dhal booking

t i B e llin g  water fo r  brew

34,0,75 9 Dhal cooking

5 B e llin g  water fo r  brew

35.9.75 5 B e llin g  water fo r  brew

4 Dhal cooking

26,9.75 5 Dhal cooking

3 B ellin g  drinking water

27 .0.75 3 B e llin g  water fo r  brew

3 Dhal Cooking

39,0.75 3 B ellin g  water fo r  brew

4 Dhal cooking

29*9,75 8 B ollin g  water fe r  brew

8 Dhal eooking

50,0,75 9 Dhal coo tlsg

1 B ellin g  nil lk

*  Anountt 

Dhal* -  8kg

water fo r  brew •  SO l i t r e s  

drinking water «>15 l i t r e s  

milk *  10 l i t r e s
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H* m  APPLIED POE TOTAL TIME TAKER POE COOKING A 

SELECTED LUNCH USING COW DUNG GAS AMD IN DANE CAS

APPENDIX n

Tine taken 
in nlnuten Mean

Standard *t* 
deviation

value

T «i.n o a te Indane
g»a
A

eowdung
gae
S

A B A  B

i 96.5 00.5

3 DC .5 DC

i D6«9 93.5 9T*i 01.8 1.5T3 0.82 5.2

Standard Deviation (9 .D .)

S,D.s0- * J jZ iP  , a

where d *  ( x- a )

A I t  t i t  Ansuaed aean 

1 In the given value

For A
■. „ «
i  *1 **  *1 

06.8 0 0

98,5 3 4

o-i
■ J t o -  f j ) ’

06.5 0 C
CT i 1.03*0.36

JZ_____



For B

*2 " A* *22

90.3 0.5 0.23
# 4.3 -4.6990 0 4

y  sis
93.8 3.3 12.25

4 13.30

4 x. •» m 1 *2

•  1*673

»»< * « ♦ °2 <ra2 + &

nt ♦na *  a

1 •  97*1 *  91.3

3x3*89 ♦ 3x0,67 xl/3+
4

1 »  6.6
•  4*2 **

1.76

I f  4 is  the Degrees of freedon* *4* value

froa the Table at t 1 percent level m 4*46
5 percent level a 2.70

The *4* value obtained I f  5 .2**

* *  The d iffe ren ce  is  s ign ifican t at le v e l



XX* II

GAS CONSBtfmOK AND COST INCURRED

Tho oow-dung gas oonsuaption fo r  the to ta l  cooking is  

fon ts  o f eable fe e t eas ca lcu la ted  on the basis described below.

The e ls e  o f  the burner used fo r
cooking -  IS o . f t .

In  6 0  aim ttes 16 e * t t *  gas burner
conernes *  16 e * f t «  o f  gas

in  x nlnutes 16 e * f t#  gas burner
eonsmes -  S x 16 .  n  0#

—

The east o f  the eow~dung gas was ea lea la ted  

as

1000 sable fe e t o f  gas Costs -  fc. 3
*

• • x sable fe e t  o f  gas costs *  3
------- x x

1000

The dndane gas o on soap t  Ion fo r  ths to ta l cooking 

in terns o f  cable fe e t was ca lcu lated  on the basis described 

below.

APPENDIX TXI

The eapaelty o f  ths gas in  a cy lin der is  •  1000 e « f t «  

la  1000 o . f t ,  o f  gas ean be need fo r  «  6600 a Unites 

• , x o i f t t  o f  gas ean be used fo r  »  X x6600

1000

The cost o f  the indane gae was ea lea la ted  as 

1000 e *ft« o f the gas eoste •  h» 31(3100

M x cubic fe e t  of the gae costs  -  3100x x
tm —



APPKBDUC F i l l

*t« TSST FOR 781 A3C«?TAin.m OF JH8 009KBD ITSKS HI A A0SGB B82S0 OOWDOm GAS AW) iBDttg QAS

Hms BArks glroa for %«o Standard dovlatloa *tf valua
bar ------------------------------------------------------------------------------------------ --------- . --------------------- -- —  Obu F lu . T*b Ooo».
• f Odour Flavour Taaia Qattaaaaa Odour Flavour Toata Doaauaaa Odour Flavour Taofca Osnaaora our roar ta  aasa 
Jtui. A* B» A 9 A B A B A  B A  B A B A  3 *  B A  3 A 3 A a

1 4 4.8 4 4.3 4.3 4.8 4 4

t 4^ 4.8 4.6 4*9 4 4.3 4.8 4.S

s 4.8 44 4 .1 4 4  4 4.8 4*3 4.6

« 4.8 4.B 4.5 4.3 4 4 4 4

• 4.6 4.8 4.6 4 4  4.3 4.3 4.6 4.6 4.4 4.4 4.4 4*4 4 4*3 4.1 4.3 0,9 OAt 0.t 0.4f 0.1 OJ* 0.* 0*8 0* 0* 6*1® 0.11*

*  ^ 7tor^l?e«rfl»»a la  not *l«*ifl«aat 

IMaaa g u



*1* TEST APPLIED FOB TOTAL TIME TAKEN FOB COOKING A 

SELECTED TUBE!? IT&fS USING COW-ODNG OAS AND INSANE GAS

APPENDIX XX

Tin* taken i s  nlnutes Mean Standard * t*  Tttlue
T r ip lic a te s Indane gas Cow-dung

aevx» 1 W

gas
A S A f A B

1 23 ID

8 21 IS

s m 18*5 t l 18.5 8*8 8*4 4*16*

*  The d iffe ren ce  1* s ign ifican t a t 8$ le v e l



APPismx x

*%• TS3T 90S r?S ACCEPTABILITY or TH3 00013D THRX3 ITW8 OSISG OOWOUBQ 0*3 AHD IVOANI 3AS

Jfaubor
of

%an aartta siran for 
Odour Florour Taoto Tort or* 

A» B* A B A B A B

(b n  Standard duration .
- ___________________________________ _________________ -  -  CoL> flu- Tao- f «
Colour FI stout Tagtt Tofevxt Dolour florour Taoto Toxturo our roar to taro 

A B A  B ~A 8 * 3  ̂ 3 A B A B A  B

A 4.5 • 3.6 U

« M 4.3 3.6 4.3

8 4.3 S 4*3 S

4 4.3 * 4 4*3

S 4.3 • 4*3 4.6

4 4.8 4 4A

3.8 4.3 3.6 4.S 

4 .S M 4  <

4 4.3 4.6 S

4 4 4j6 4 4.3 4 .6 4 4.6 4 4.4 4 .1  4.T 0 0.71 0.95 0*07 O.OTOL* 0.4 0.1 U8 £  U f  9* l *

4 Aft diftomw* 1«  » *  4*9 1**1000* 

44 •  2n4on« gm*

49 -  Cowdung got

X
XX


