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2 OTaaroXTOOi

Cranial! (lIM )* m  •  — ta l p w m i throngh Nhloit tho hail 

—do* piano* aoatrola* « i  ovaluatoo offoetlro ly  tho mm of 

f o t t l l  hi—tn —A w te r ia lt  to  ooh&ovo fioU jr goal*

with —n — I Tina —A OW0  «V0 InpMtMrt

roaoura—. fha quality o f tho M agv laX  ab lliU M  o f on 

individual tharofnra doyondo on tho afflolaaoy * ith  ahioh oho

—  thaw  IMOMNM.

A— v  h o  Mogr o o n g w U l  raa p o n o lb llltlo o  o f  «  how 

w fci r ,  oookiag oo i aorvlng food fo r  Un  tarni ly  1—w lro ft w jo r  

p o rt o f hor t ln a , oaaogy w d o v o a tiit AAUo* On  U m  tokan 

fo r  oooklOK 1* lafluaaood bp tha typo o f o<jiQL|— t  w i  (o d o  

uoad fo r  oooklAg. fh a  fo o l uaod ahould bo mmh th a t i t  —Arm 

to o k lii •  jo y fu l M to rp rlM .

SlaM aoaiant Aogrot pooplo oro —lag «oo<, eharooal and 

oool • •  fuala. a o ill •  ooatugy ago* wood w  tho only fO d 

uaoA fo r how h w tl^ .  Or— today wood la  tho hoy-hold f —1 

fo r •  l*r*a Majority of f o d llo i . fha M lo w il Oouaoil of 

Appllad toonoftio  H— oh (l9W )* h— aatlmatad th a t tho to ta l 

o— l  oo—uopti— * f fir*  wood la  Zudin la  •&•§ a i l l i — tormao 

of oool o'4udralofttv of *hioh •  quart— la  u tlllaad  1ft tha urban 

ora— and tha root la  ru ra l arwaa. Aft lading anftahly odjonot to  

flrawofti la  drlad oowOung «hioh la  wad — ft f —If daprlrlag
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AmovAUi  to  fata l. aaS Pataadcar (t94S)* about 1T2.fl 

ai111cm toanaa of m u M m i  itto h  eoaatltu to  31.14 pwraaai 

of 11a to ta l eattloiung « n U 4 )l«  la  India w a halm a w ial

an Ami la  toa foon a t  oattladvatg oakaa.

tlao faot th a t aoohoaim a |M  aoa ha produaod Araa iaoafri 

lag organlo vaata, narsbaov araaaapo and foam yaod nanmna baa haw 

knaant Aron 177®. Aar ovgaalo n o ta ria l to  too abaana ot- oaygan 

<411 prodoea a  gaa known as nothaao b taanaa o f aoaarobto fawn* 

to tia n  aaaaadUg to , Aohaoyn (l957)S

O anainattw  of oowdioag gao p la rta  omld glva gao ta r  

Awl purpeaaa. A* too oano tto a9 too raaldw  whiah haa rich  

A artlU aar m laa too to  M<h altrogan oontant oould ha uaad fo r 

amp prod Motion. Tho Ino to lla tlan  of ooadung fw  p lm to  lo  potato

Ida onI f  d o n  dairy Malta wra aval lab lo . tho nanara avWUabla 

a tta r  gao production lo  roughly oottoatod to bo 40 parowrt oara 

than to a t la  awa&lablo to o  ooapoat p ita .

In oa agrarian country Uho India ahava aaoro than 09 paw* 

oont of too poapla l i r a  to  agrloulturo tho nood fo r Ig n a a la i too 

oobwooo of aotool huobandry to  toportont »iiioo antoal huahotoir 

to  aa In tegral part of a  oombA ijr tta i of divarolfiad ogrloolturo* 

Among tbo savaral oohonao o f artoal hw hanliy, iaporttuaaa baa 

boon glvoa fo r o a ttlo  lapnvooak  whlok oooaodo tbo p iw rid w  

nada to  a l l  tbo torao plana put togothor wm anting to  lb 13t cm rao 

Ob f t  aroraa to  too f lr a t  flva yaar plant lb 94 oroooo In  tba 

tTaaoad Viva Taov fla n , and Ib94 to  Third f t  to  Taor fla n ).



S

Tho mbww o f 19d1 boo oaloulatod Dun tha oat t la  population to  

India la  t? .f  a illto a i ahich oonstltu tas roughly h o  th ird s of 

tba to ta l U rsotook. tb s produotion o f oattlodung thua anraUnhla 

in  tha o o in tir la  m at  ad burnt la  tba fow  of oakaw dua to

laak of on altom ato fual a t pro amt .

Tha oouotry la  la  a*ad of fualo whioh < U  hslp to  m nm »> 

to  tha ahiQidoanp of foraot naalth and raasuroao. Oood nanurao 

ora also found aa n n tla l fo r lnoraaalng tha ag rlou ltw al p*odn» 

otion. Adoquats j h lo d l f l i  data on tba oonatrust&m and tf ito to  

snoy of aowdung goo plants ora not nrallablo* Tharafora th io  

study has ham undortakaa to  find out tom ooat9 m tav ia la  and 

nathods involtad in  oonatruotiag n gaa plant fo r houaahold m «  

to  uctlllaa tha sowduqg fo r a  dairy "Ath sigh t sons with tha 

following spsolflo  purpsaaa.

1* to  oonatrust ao lan tlfloa lly  n gas plant th a t would product* 

gaa adaquat# to  naot tho naada of n ta a ily  of six .

*• to  avaluato tho oamt ruotad gaa plant and find out tha *ffl~  

olaaay of tha gaa by aonparlug I t  with tba parfmaaaos of karooamu 

I t  la  hopad th a t tha raoulta of tho study m old a tlau la ta  

tha hoaanabam  tow vla ia a ta lla tio n  of oowdung gaa plants and 

aaklaa uoa o f gaa produaod fo r oookiag and houoahold puopnaaa 

and also to  u tlU aa nanuro of rloh  fo rtllia o r  wains fa r 

iapm rlag hana food production.
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fteo u n iM U  U tm tu v t Im  Won r t f —i  nnlar tfca

A. WwriM  «f KmI  Gw u

a , faotora Affooting ttm  O a t r t l i a  of F «1

0* Bn I  fMr >«M Ltttlls> of V«1 fit M l i  

1* Par * bo—unity*

»• FlTB hM M .

cm  9m  n a n t.

1* Prlaalplo o f I f  

2« F a tte n  affooting 

S • 9mm t f  tlM C a t  uni 

sta tio n  ftantnatot an

A*

goo pmduotfton 

fw  p lan t, 

lfcogl ®*0 W ant.

fha o r lf ia t l  w »oo  nf wwigy avallabia to  non t i  final 

I te  ana la  tba f o n  of tw i t  Fin W ltf aaaroaa of hoot oowtn^- 

llob la  ant uooblo fcy nan oeoortlag to  W ay (tffo )*  a n  

(1) ohaa loal roaotlon (atoiah ln alirtoo tbo tam ing nf fuolo)

( t)  o lao trlaai onoag? ant (f)  ntahonl nal tnaagy.

1 . ruatla
-  i* tew U  H  |1  hart taflaod fool no tho n t c t a m  ahleh 

pmtaaoo hoot nhaa tha n r lm o  t l a u r t t  nnatlito otaaioolly « lth  

naygan in  tlw o f  to  f a  ant gloo hoot a lth  tho anaaptloo nf hyt r nt on 

goo. AU ftaelo am ahantool ooaponado of hjntmgoo ant ow tea
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with w r t te w  Dm oAAltlos of sulphur as* fa r  a n  lsooobuotlbl*
T  ^an ltlo Mi i .  to o l so por hayalapU H o k r lto d H  is  taood to  

prmvoo hoot By oeahsotloo in  sir*  Osto rs  (1929)° starts# DmI  

fool oaf ho Aofisot mm oajr w i i n i  wtriLoh oo hslag oadUUaod or 

horooi pvoAmdo hoot iiMigy I s  o— orotol q— WH o h  Amoy (iJAo)*

Zs tho oplsloe of Ahroas *1 j& 099*)9 tho eoot oommm 

fools uooA la  tho hooo to  day sro tho oollA fools th a t a n  wood 

ooA oool, tho UfsAA fools Adah laoluAo looslloo horooAss , A s m i 

o il oaf go so quo fool soah so tho m o ra l sA  srt&fls&al gam* 

lohm sthos (!JJ0)W potato oot Dwt oonAuag# f l uooood, shoroool 

mod hnrosoMo a n  oooolAoroA to  ho tho Is o i t l a fools ohllo so ft 

sahOf gao oat o lo o trls ity  a n  ooanorslol fools uooA la  oor ootsatry. 

a) Bans

ft) food i Tho ton of oooA so a fool Is o f grant o r tlf tty >  

t .  O hm . a t  A  <«»*>* a  oonta ry ago uasA was tho only 

fool oaad fo r hoaw hooting. SounAermaroJ (igAj)99 sops wood of 

P ortia, fo o ir la o , fan arlo i, B a to n  ooA h a a la  trooo sro snooonly 

uooA for fool poeposoo la  XaAi*. Orogr (tM6)W  waatrto DaA aooA 

ooi ooal soot ola  oorhoo, hydrogoa and oopga* *tny dlffagr In  th a t 

tho po n o rta ta  of osrboa la  tho Is tto r  lo  saioh hlghsr thaa la  tfao 

fsnaoo. Shores (1999)*9 r anirho th a t hard osoAs arias h o ttsr f tn la  

than aaatfa ra  o r so ft wooAo so thoy g iro  mao laotiag ooA untfom  hast.



§

Aaoordlag to  MLB* tbo hooting valua Aaponda on tho kind o f uoofl9 

tbo ponoatogo of nolotufo ooataot and noinoooo tnam gr oowu t.
m

l l )  Qnoli Tho koy tkpM dU  M tae& M ' daflm o ooul m  « 

o tra tltlo d  M ao n l th a t hao boon f ormat  by tho notion of dooay§ 

bont nad p n ao u n  ipM  ooeunulatlon o f mgotablo mot woody o f 

oollulooia not to r la id  doon in  hpgona agaa* Aaoording to  Balt 

nod O iaoU lr ( tW ) M llg n lta  and paat a n  l —ntim  ooalo ddflh
* g |

a n  fonmd in  botwoan post and bltiartnaua omI .  Ohalnoro (1963)”  

ooUnatoo th a t oonl in  tho onln aouroa o f in tu a tr ta l anarajr.

I l l )  CHmaaai« AoeoidlBg to  ^ ir ttig U n  (t#??)** ohareoai 

lo  obtained wbon n o d  lo  dootm otlm ly dlot& llntod. Zt in  Iftaak 

in  oolowr and burn* n a d ily  h a rin g  l i t t l o  aoh and onlto no nantoa* 

Chanoal lo  o ffo e ttn ly  uood mm a  houoahold fool ta r  oaoMlng puoponoo.

Son dwot( laam a9 want* pap* r t oondung oafeaa9 hnofr9 ooooout 

ohollo and otbar organio anotoo a n  oono of tho other aolld funlo taaod

liquid fuala o n  obtalnad fron tho oxtnotad vogotaMo a t 

anlaal n a tta r or patnloun* Young anA T artar atwfcu th a t

potnloun Lo tho aouroa a t naoy liquid  fuola* ftaooo lnolud* 

gooo lln o9 karoolao and tbo oUU oontaladLag Uwgn k d w  ontMO 

nolaoulao which a n  uood ao fuol In  funaaooo9 laoano ttao  and 

ballon* Ihioyolopoodla k rltaa lm 7 otnoono th a t liquid  fuolo 

oooupy looa apooo and wolght than tha oqpm ian t amount a f  onlld

fnola*





t

t )  — atm fuala

Accordii* to  Xeok U  A  (t95d)W eevaral gaeee are 

■— wily employed so W W W  of boat, lig h t «A p— r  l m i uftlnG 

( l )  — I  gw  ( t)  m ta r «m  (}) pmdooer gaa and (4) sa to ra l goa*

Am elated by Partington (1957) osal gaa i s  obtained 

ao o by produot by destruetive d is tilla tio n  o f aoal. Eraser mA 

Poster (i960)** rmumtk that eeal gaa oanatata chiefly  o f Hydrogen 

u d  oath—  «&tfe mmm carbon noaoatdo and nitrogen.

l )  Producer aasi n—lng (t99f)80 otataa th a t by b o n lq i 

oaal to  o gao predueer with * U nited supply o f t i r # produoar gas 

la  obtained «hleh oaataioe about 69 par oast nitrogen, 50 par tw d  

enrbon ■gaatiLfls and 10 par east a d  by&rooarboae.

■art; i t  g i  (1934)** s ta te s  t in t  produoar gas i s  uasd so t gaily as s  

fuel bet also  as a  sourss far tbs nitrogen sod Hydrogen uaod in  

ankliig n sn o ia  by tbs M a r  pr ates* .

i i )  M m  w t  b a k  H  4L (195*)W a ta tss  th a t m a r  gas 

ia  aaaa a tlaUy s  mixture of aarooo — ai ds and hydrogen, Outer gas 

i s  vary palaouM  and aopsalaU y dangerous baoauoa i t  has so odour* 

lid )  datura! «jy i  Kattsrsl gas o sasists eh isfly  of eathane. 

iooaodlOR to  Partington (1997)^ % m r and Porter (i960)** s d io id  

gae m o w  naturally  in  the vegetable dee aye mm i s  pooped through 

the pipe line  ayatan.

t r )  Cattladuna aaa» fbe oattladung gas i s  Of resend d l— y. 

Basal and Bts'eas (l94 l)W bars psistsd out that by anaerobic 

fem aetstlen  eattledw g can be — d to  prod—  fu el mm well eo Manure.



Apart trm  fuels tt»  otta**r eaureo* of 

aonfctug laslu i*  a la e trla ity  and so lar m n ^ r .

d)

Anary ( i960)5 , polnxa out th a t o lao trla lty  la  tba elawimft 

•a t aoot aonraalaat aouroa of hoot* Karls ( t9$d)** point* wit 

th a t olaotvftaol aoaxity I s  oaargjr otorad or t rawan l t t ad by alnonrUml 

Vast sad ‘?hya (1905)** s trs s s  th a t • Is o tr is lty  i s  s

cIh s  tu t aofa aouroa a f boat

*• ! « t e a

*wr*

Aoaar dlug to  Allan jJL Al (1944)** b—Wart ion say ba doflnad

as tbs ahanjual e w ttM tlw  of a aubataaoa with oxygon p n a n t i iy  

a t susb a  ra ta  th a t a  high tanpsrntiurs la  parodwe*. Ballard 

U  Al (1959)** stvaaa th a t abea a  s A a ta a s  la  pmduoad* tha a n s t i  

of boat llbavstsd par un it nasa la  c a ll a t tha bast o f aanfeaman*

Hoots a f  Coabustloa fab la glvaa by ferganaa |1  (1953)** la  «lnan

la  AppaaAlx X .  DanU« (1939)*° atraaaaa th a t tbs kindling 

tora (tbs t —jiar atu ra a t «felah tha n o ta ria l s i l l  eoutlnua in  bum) 

AapanAa upon four fas to rs  ( t )  tha natura of tha n o ta ria l (&) tha 

f l nanaaa of a u M lv ta la i (9) the aanaantratlon a f tha esqrson ten 

(4) tha rata a t which fraab oayfran In supplied.

Xa tba oaaa of *  solid fuel tbs oxidation reaction txxture 

a t tba aarfao* ahlab la  tba boundary between tba a ir  and tha ooafeuwtlble 

notarial.O ray (t94d)** sta taa  th a t tba aonhustlon la  proportional 

to  tba area a f  tha aurfaoa.



•* ZaLEJMBBMBltt

*ha j*roapita mauesa aom uaptlan aoeardijjft to Otai^Kmmnjan 

Praoad im 9*R^Ut  B#IUg and 9*8«S«&« u  7*<f99 kilaert*i#

4*997 kU qpnm  and 7*89!$ kU agra* raapaativaly a lth  a  w M  

w »we< o f 1*439 kilogram* X* India tha p«r oapita oaargy 

oonamptlon la  only 140 kUofraeM atHah 40 oottaidarad to  im vary 

low*

Aooorilx* to  tko m inion mate bjr tha KLOitry of CaaoaAtQr 

Bovolopawte (1959)“® oonl* o il  and fcydvo-olaotriaity contribute only 

40 par m at on In d ia 's  to ta l m orgy wqul f o m m . She rate  4%9 par 

oont la  supplied by anftml dung <*ttt *ood and tfco ranotnlitc 94*5 ?h*t 

• oat a aw e fraa bunon nod atenol e ffo rt. Tha vma o f duos *“* o Ami 

la  India mounts to  m. oamtnl lorn of a  volute!* omwoflity txiuivaiant 

to  400 o llU aa toon of fo r tl l io a n . Ao onpmnoad bgr Tongw (1967)W 

a t preoent YD to  79 parooat of tha •nargy rotMiramotto in  Saute Indio* 

ora being provided by hoa ooanorieal sources o f fuel* nonoly burning 

ooaiilSf h it*  and pieesa of tlnbor* This la  baeaum aoal SO « 

espenaive te l ls  eruda o il So not readily  available in  suiYXolant 

quantity.

Vte preservation of forest oonlth la  eonoiteaod to  ha © tuantlal 

fa r u tiliao tio o  in  iaduterloo and tor tea  provontioa of an il arroaiocu 

Tha Vatlenal Oounoil o f Applied Soononio HaMumlt (hCASt t9?9)* 

eotlnstod te a t 55*9 n illio a  toonoa aoal equivalent o f an d  ia  h o n l 

ao fual ovary poor sousing o heavy depletion o f fara te  raaotamoo.



to

This M td t to  roduoofl In  order to  ebook ton flood* o f mU,

Xoogar (t967)W fool* to* t by twine oo«rtw*j ***« oo fa»Xv 

w a y  ymmr too toe* wwant of foreign to h w w  needed to tnparty 

■Marly nine ■ tlllw  t o r n  of dieeol potool om dl to  aorol*

A good f to l nMordiAi to  Xonerd K n u to p f ( t t J ^  toraiVI 

to  etrenfly  *xotoemlo» otoop and *M lly eterebl* and too pwrtuoto 

o f oantostlottf eeeily disposable.

W Zflg ft 3g,«B.

torn Sal (1963)51 palate oat toot too atoety hnaeniikiiro 

lB t« n rl« n i spent aU  to  nova* t o n  par day fo r pt> toolqg to w *  

to ld  e e tlr l t ls e . itvUaaUy too Indlaa aontn spend •  lo t of ttao  

to  hawoM nn w ttv lttM  eonparod to  aonwi o f A iM , wfbo to o r f to i 

to  fe itto o  ( tJ M lP  spend an an eeerega five to m  par d^r too too 

sene* f ta  preplans faood ty  too ru ra l htwniifcono in  oooitiUv; wwdui 

fey too ooo o f wood and oboveoal to  too ls vara Uotod oat ty  

Karim {l943)®« t o o l  IndlaAod (a) too long U to  taboo too eoakis* ( t)  

■p readme of snake and Mh In  kitchen (0) d if f ic u l t  in  lighting  

too f lro  dm to  «ot fU o mod.

Considering toooo footo fto lo  m atianad a t m  eoaU to  oufce- 

titu to d  by om tum  f*a to leb i f  rig h tly  uood poodum* valuable too l 

and owrlohod nnw ra to r  o household.
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Tho Ib IIm  A grtm liiM  Ho—mroh Xaotituto dgflnoo mm

dung «»■ pXm C oa •  ehoop mC olapiy opo**tod p k n i 1»  4wg 

la  for— I— 00 oo to  y io ld  ooouffio io o t quantity Ct ooabuotlMUt 

goo *hiQh bmi bo uU llood fo r  ooakius piorpoooo and tho n tiftu i for  

i — ir i «fthout any looo o f mmmt&oI  e o a t llu n t o .

54

D o p ftM t(ib  undor-l/lag tiw ootlci^ o f tho oow (h«v 

goo p l« t  io  oo fo lio—i Tho prooooo o f daoauponitioa proooodo

olthor aaarohtoally or — om blooll; *t In  both typoo of ftw om o.

U «  oartdotlon taboo plooo. tfedor anoorofclo oooditlno tho oxygon *
o f for— tob lo n o to ria l pxoduooo l —a—iloto  oA A nttgi, tho pMflwbi 

bodLog oxygon, nothsao aai hydro*— oay Ooooi and ago—  (1945)*!

Footoro ouofa oo ( • )  t o to n t o n  (b) lnorgoolo m lto  oC  

(o) m O n r in  ia f luoooo goo production.

*ho otudioo oooduotod lo  tho l aboratory by Doool (f99l)®* 

oho—  tho t boloo X>°C* th a n  io  pm otloally ao goo produotlmu 

According to  bln tho optimal t a p i r a t t n  U ih g  b o foon 4J*C o tl 

90*0 and a  ph. of T*9 to  8.0  aro w ay favourable, 

h  -Qoito

Tho addition o f in is a d o  aa lta  dona not w to rliU y  

offoot goo produotlaa but tho proooaoo o f oulphotoo doflnlM iy 

Coovooooo tho foaom totiatt. Tho addition of groundnut oaku 

oooontlog to  Doooi (1991 o ligh tly  in n — 00 tho goo output.



i t

• •  t f a n  a t f la w fa y f

WoliMM Mohnoo flaw M  w n  added to  dung «tqMmt«M 

to  tin  a t m  of 5 to  10 per east m  i t  mo found th a t there 

mo quick evolfrtione of BOOtmUtU goo in  tho htgl wring i tm if  

ond tho fom entation otop *ed a fte r two to throo day*. f t*  gao
qjyJL

oontodmd only oorhowtioxjLdo, l^pdrogonao not ham .

According to  tto  exparinante earned  out in  tho laboratory 

tor Aehsiya (tJ57)4 in  order to onmino oono of tho fm tere  «Mob 

Inflnomo tho production o f ooatuotlb io  gm and toaoiro during the 

anmr at l o digestion of bulloak dung adl ether organla m to ria la  

oliomd th a t -
a

1* I  period of four mdka digaotion a t JOT la  nmsnnnaty 

tar obtaining tho po ten tia l gaa prod n tio n  oapaottp*

*he dung loom  atout 17 ta  38 par am t of dry n a tte r 

and yields akout t«9 ovuft of gm pm  pound o f frwdt 

tn llm k  dung added, o r about g au«ft of gaa pm pound 

o f dung n a tte r in  tho added dung. . th e  gm  lo  oadnw 

t i t l e  and oosta&m about 33 to  M par om t nathww,

3 to  10 per om t hydro^m, 30 to  33 pm oaat oiurtxm 

ftliwidt

2. fbo rap id ity  of goo production lnoroaom with InoraoBdlng 

proport&ono of lnm ulan to  fraoh added dmg» A pro­

portion of 40a1 am  found to  bo oatiofnotocy (h r obtain 

mng rapid gm production.
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)•  A M riklaitloB a f the xoquiraawnta unftor 1 and ft a i m  would 

ladle*to that fo r o ffte lsa l and rapid «oa produotlon, tha 

fn a n to tlo ii ahwrtng should ft* 90 to  <0 tla a s  tha toI um a f 

bulloak d m  addad duly*

4. Paring tha proeaas a f  digestion, tha ra ta  o f gao production 

oao oonaahnt hlghwr, when th* adpamatant praanura abovo 

tha fam antlng liquid woo lowar t h a  t b 4  a f  tha atansphsr*,

•ay Iy about oaa to  too laohaa a f  water hood.

5 .  the bullook dong ueod fa r the exparftwmta woo found la  ttontaln 

oufflolont nu trlan t aadorlal fo r rapid amsrofclo digestion

and e a tlefaetory g** produatlan, fisrthar addition* a f  nutrlanta 

Ilka altragoa phoaphorlo no il potaoh o r the ainor al awon ta 

did not lneraoaa tha ra ta  o r to ta l quantity o f gas praduoad*

I .  Paring tha proosos o f aaasrobta dlgaotloa fear four »aaka a t 

30*0, about 19 par coot of tha to ta l o ttragaa in  bullook d u g  

waa (b u d  to  ha ooorortad in to  aaaunlaoal fora. Sua to  tha 

alhallna raaotloo o f tha aaditai tha ahovs f r n t lo a  waa loot 

tg  v o la tilisa tio n  whan digaatsd alowy was dried . 9ha propo> 

rtlo n  o f anaoalaaal M trogsn fonwd laaraaaad with tha period 

a f  digestion*

?• Wgootod alurpy ooa talnad about 1*9 to  1*9 par eant nttrogan 

on tha dry boalo and m trlf la d  to  n grantor extant th a t fom  

yard wanure, on equivalent m trogan basis*



u

p leat m  lla M t out

tgr (1964)3* *rm the folloeiag (ft) « lm  good n lo rlfM

▼alee, (b) eheap ae ft feel (ft) high aitragan ocmterst of the 

aaninra aaS (i) other k M tfita  suob ae the pveaotlas of hygen&a 

M l MBltonr ooadltlon la  the (looking « m  aad ensued the head.

Patel (1914) ^  etalM  th a t the gee hea a  ea lo rlfle  

tralae of 5W ® ’J ( ir ltla h  Theraal tfctte) per oublo food. Petal 

e«d l u w t a t e  (19W)** opiae th a t the gee thue goaow ted by the 

gee p leat ooatelao 95 per oeat aethaae eai 49 per oeat oertoon

tfaadrofcar (1964)** hea eeloiileled the a r t earing* la  the 

ooot of fee l by ealng a a t a g  fo r tookltg purpoeee. The eo«t of the 

protection of the gee eoeordlag to  Patel (1964)** la  about hi 5.30

per lyOOO ruble foot la  the gobar gee p lea t.

The Apoeedl* XX efaeao the pr&ee aad effective p rise  of 

the rarloee feele .

The Blveetam te of txteaeloa (1961)** have eetlaated

the la e te l Hag e^ead ltu re  a t  the gee p leat to  be hi 550/-

hertkurat »iagh (iW l)^0 hee pointed out th a t the plant 

tehee ealy the gee out o f aoedmge but returns the eaee th a t oould 

be u tllieed  fo r aenerlel erope.
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Tba la tu m  A frtM lliiM l Hw*«wh Z a rtltu tt t  

poist* oat tiuft tha woOum a fl« r th« rw cm l  o f hw t ooM tllu* 

•at*  to  too farm of gaa aatoally  to  •  a u tm  o f ttjf i a l tn e m  

o o a tm . ftao MNdum to  tin  font o f onoura obtolnad froa ~ob«r 

goo plant ao tta iw  1*9 par oast iblXa too fam  yard

■au r a aootalaa aa ]j I  par aast nltrogan to  i t a  toy n a tta r aoya 

to ta l (19*43*.

* • ffinwr N a t a n
t i

Indian Agrioultioral Kaaaarah Xnatttuta raporta tha t 

tba bias flasa  o f gas to  hot ant swhalaaa,  halpa oooking.

Apart trm  tba abora good quality a f  aowuung g«a, to  halps to  

nato tato  tha aaslbary aapaota ra la tlag  to  a o ^ la to  atappugo and

apraad of patooganla o igailaw  toon drlad and firooh dung wound 

tba TiUaga aaya Barh lra l Stogh (l9W )W.  AooomUng to tthtot&anjan 

M l  ( W ) * 7 too gaa oaa to  rtlU aad  to  gaaarato na*to*U>«l and 

a la a trla a l anarur by uatog to  to  as to to roal oesbwtloB angina 

toiab eao to  stlU aad  f a r  running ptaapa to r irrig a tio n  purpooats 

ahaff aiitttog naatonaa^tor asA profiling  lig h t to  tha vllli^aa*

« .

tha aaparlaoata eonduatad by Taj Varato and Bananurthy 

( 1964)* ' a t t  Oran ta n k a  Training Castro a t R a ja d ra a la r  ahoo 

th a t 19 oubia to a t of gao par hour la  ra^ulrad to r ooaklng food 

to r ato paraoaa. Tha atudy raraalad th a t to  aatlafy  tha gaa

reiuUanento fo r aoofctos to r  a  faadUy o f ato •  gaa holdar a lto  a  

d l—ala r  a f f i n  f a n ,  a  balght o f tour to « t, looutad a t «
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of obaut 93 fM i| ouppliod with obout 19 Ibo o f ooodung 

pat day *** M N iu q r. Aooording to  tbo otudloo oooduotod by 

Aohovyo (199?)4 tt»  *“"* loooo obcnit 17 to  an pm  wan a t toy 

M tl t f  aad yio3<*>« About 109 cubic foot o f goo pm  lb* o f frodh 

bullook dung odiod o r «baut 8 au. f t  of g u  j>or lb  Of toy ftnttor 

to  tbo oddod dung. S* ^ « ia  atroooM th a t d ilu tio n  of dtotl 

with wto (1*1 m  1 iti )  to  2 lovolo of 7 to  9 pm ooat oollda 

woo foond to  liioto ooo tbo roto  o f goo produetloo. Tbo rapid ity  

o f goo produetloo Inorooooo with lo to M U g  pnpwetUm at tnanulfici 

to  frwoh oddod dung.

Tbo otudy oooduotod Iqt K oolnfod m o t o  thnt

tbo foUo*«K ehoractorlatlow of o o ttlo  duog goo whllo o to g  o o v  

f i n  «ood.

o) A owrtxg o f to  pm  oust a t tlao  fo r oaoIdLag throw 

— Iw for •  fanlly  of throw woo m t*4, 

b) fboro woo o owtvtog a t 83 pm  coot o f ttm  i nbun fo r 

oorubMog tbo utonollo whllo woohlag th a t of to r to y  

wort taod fa r cooking.

o) ttm food* eoobod uolog oo ttlo  dung goo wot* aoowptnblo 

to  tbo m m  ostont oo tbooo oookwd «dth flrowboA oo

tbo foo l.



IT

US m m w m & k  fdoobhjhb

Tho oxporlaoatal proooduro fter tbo atudy oonprloM  « f tho

foU antag atapos

A* Povaloplng tho F lan  O onotruotlm  IMP tho Om  !*l«al 

A. C anatruotlng tbo OoaAung Om  ? lo a t 

O* 'vVKltuUoa dM oonatruetod O n  Plant*

91m d w lo p w d t o f  M p lan  f a r  o o M tra U o a  o f  a  c m  p l« a l 

i n l a i d  tho  follow ing stwpa*

1* OMerreiloa o f tho c m  plants la r ttU o i M

C o b ^ rtm  o i t j  M i oollocting aooAod lttfm a U c a  f im  

Uh  hOMMOkOPO*

9* k lN llM  of tho 4 Mian | s r  thn aoastruatlaa iff tho 

gM p lan t.

I* ^ k n m t t n  of tho 41f  50 rou t g m  ploata la  fioUfeotere o&tgr onA 

lo ta M w U i tho hoaMokoro*

Oooia onA Mott (1959)** r «— k  th a t oboervetlon la  both •  

p rla lU v t oaA aoiom  iM h a lia*  Xt lo  tbo olapla a r t o f looking 

M l U atM lD B. Thoro m  too typao o f  o feM m ilm  -  oontveOUod 

aai unooatrolloi. Xn oontrollod ohaorvatloa tbo obooroor o&U 

tu t  mu a  t —umriMfy iao&dor onA ahoro tho foolingo o f tho ivemgm of 

lailw ldualo. 9ha F*A»o» (1957)** roporto t in t non participant 

o to o w atlM  oooolsto off looking* fa r  opoolflo aoolal oltuatlom t 

but not taking part la  than* 0oo4a aai Sea too (1994)** o ta ta  tltnt 

la  lit« « l« «  tho lanootlgotar gathtro data Airootly through tmm



to

to  faaa ooataata uallko Um quootlosaalro. 7h* too l uaoful 

fo r w wtw t tm  la to rv lM  uro-olwok U «ta and 

artiO ilM * Ho OiIh I  nod Ttowhaa (l9 5 ? )*  aaaart that IM amltw 

aotbot i t  llfcoly to  ho aero oonroot than tho lafhamatlaa ohtalood 

Igr i t a u t f  ottw r toebnlquoa. ThorofOaro obaorm tloa t« o M  

o lth  ia ta rrtao  aohodula om  fOnwd la  ordar to  tlw tm  ootto 01 

tho goo plonto la  S o ta O tm .

Tho aahodula ea llo  for ltxfamotion ngarttnK  tho ItaiOa* 

U atlon  mA oporotloa o f tha aoodtmg goa plant in  th a ir  roopa 

otloo haaoot mafcor of foa&ljr a tahtr a p ro m t la  tho hana, 

a  alta r  o f to o  aalatalaod, boaaflto and pr ohl aaa foaad d l l a  

oooklag <dth tho ooadtagt ***•• Tho aofcadtila la  ((loon la  Appandlx XXX, 

*ha hoaaaahoro oaro latorvloood oaC th a ir  rooponoao oasa 

oolloatoJ (Pohlo ! )•



*aax* x
pmtoki at tm ammttKnm mass xi thrsb o*s is  cane^'OHs

sXff

Vurtisolsra 0n» plant 
*0.1

Oso plant 
8o. XX

Om plant
mum

Btobsr of W i>m  in
tfao f M lj 10 10 too
K M « «r JPMN ol* 1! ? a
P i t  MW i s  fH t fru*
eoMjhs* ts  gm plflMt f 1f 90
PiiUaM Is  f is t  fra* 
gm plant Mi Dm horns 80 too 180

af sondawg is  
i f iw  nos* par *«Br
for pas plot* 900 400 3300

talM  is
aftilloo* for nixing
«M dM« Too So Yss
Proportion of si ling 
Omsk ostsr or uriss t i l f«9 2«9
^ration foood during 
lastnllotioti So proMs*. Colloqtian of So probls*

0m  supply M tw  in  tfe*
MU« high. tnhoo. So ovocjr
•  a so and g»s ois aoatho tv**».
4vw «*• 
•roots*.

sro diooonmste*.

iUMrtintsgss 1« 8s soot 1. Bo soot fa r
fw w ilaa aotion.
8. So SMlM 2. *i*o is

9. Short 9*CO0*Ugg SftOT
tia s  woods* was is  (so
for sonkiWK plant soul*
4.Hss*ily
Igaltsd

8s atllisort MS 
rloh «onuro.

9.*a«y
olssala* of
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*ho obw m U aM  of g«ua p la a l « l Colahotoro o ity  th a t 

tbo d ta ta m  hatw aa oooohod n t  tho goo | l « t  ora vary (M i 

a&ao foot to  th irty  foot* Fvw tho oboorvatlaao i t  boo hoot
poii.rt<Xi

odA tiU toi tbot aaarly th irty  gro— of oowdung io  aooftofl in  ardor 

to  obtain tho aaoaoatury ftaol to ooak ft naol fo r amm poroan* So 

th io  typo of ohoorrotiaa givoo •  oXooxr iAoo oboat tho ftotoilo of 

ttw goo plant* diitaneoa f r a  tho plonto to  tho hooMo raft tho 

prop u rtiana of i I i U k * tho ooodong with ootor 

Co
Haofgno ooliootod f r a  four d ifforoat oogr ooo a m  atudlod* 

throo looolly oporatod a t ''oinbatoro oad om itfpU od by Xhadi 

VlUago lafcaotrioo OooaftMloii. Tho Shofti VlUago Ioftuotrioo 

plan io  e l m  in  Appoatti IT*

*ho aoaotnwtion of tho ooodtwg goo plant iwrolroft tho

1# Solootian of o a lto  

3* Sotlnutioft of tho ooot

5* Solootian raft proouronrat of building notoriola

4* engaging lnbouroro

f* C m otrration o f tho ooodung goo plant*

A oito  alth  ra  aron of throo hunftrod oquaro foot raft n laegth 

of twenty foot and fiftoon  foot oidth waa oolootod within S ri vrliyintit It 

Ogan Hmo Soionoo Collana Caopuo*



M atm m  batman oowabad and tha h a w  abort tha gwi plant mo to  

to  laataU ad, m  tha Important point 4>lah doeldad <to N lM tlon*

?tM to ta l H tlm tto  ooot aneludlns tbo land ralua ma 

!b 240Q/~ f to  oatlnatod ooat ' J rp to t  v o to u t partlottlaro N e n d tq i 

tha aoadmg go* plant ara glvon balaw*

h d l d l t i  ro ta r la la  fter oow toootitK to t*
th a  gaa w ill rm . 00

labour ohaxgaa 440. 00

Oaa drtai 990. 09

h a ta rfa la  n a a d a a u a h  aa 0 .S  plpoa
rod o th ar plpaa 290. □0

2400. 00

9a /̂ /aie-YfctU

to lM ttt notarial#  auah an to lek i atnaaa,  audv oanant and 

M atn to  fa r  oonatruetlng tha gaa plant «ara aalaatad 4 to  ( p t t l  

aaro.

Far gaod naaoaary eonatruetlna Vartak (i960)*7 vlaro brink* 

naf flna jtsU lty( at  a a tto n  alaa, pnparly  aoulia<lv and to ra t »ouU 

ba aasaa tla l. Doahpawdo (1959)^ haa poiatad otto th a t quality tarjurka 

■ant ha wall bunto# thms should ha tow  to w  araoka to n  atnrnk, 

f lrr*  v tg tiltr in  ahapa» and ta l to n  in  also . For thaaa raanoan 

oountrjr aada ground nouldad, tori oka m n  aalaatad to t eonatraat l ne



Aocording to  V»ruk i u m  o f teU BOWw quality

without v iIm  in  tho boot n o ta ria l tm  uorntninUoa. ?ho hadron 

I%Uil«d a t« in rd  3poolfleatiatt auggontn th a t tho atom

m<4 for founiotlu* M i a l l  Mould bo aound M i fro* £ r n  ornate 

M i ioMQr* Caro iMOdo to  bo ocorolowd In  uolng propor otnoa of 

a to m  owl oorroot Interlocking in  tho w&ith o f wnlln. Thorofteo 

ntoon o f hOMgonoo w quality wm ooloetod fo r foundation.

•* J&til

7ro» (I960)5® n te ttn  out lo  tho ooot ltnooonly uooi antetfftftl 

o il o w  tho MittSqr fo r building oonotruotloa. Mud woo lnoliotoa 

fo r tho gM woU» 01000 i t  ooo m o  o f tin  nMonn locally  «raiX»hl*» 

building an torln lo . 

d* Î HfegBlL

tho bjqtorto Ooooittoo (l997)5'  flow th a t tho two o f oonot* to  

bulldlag oaaotruotlQao obould bo surto llod  m  fo r no pooo&blo* Tor 

tho purpose o f durability  oonoot ohauld bo uood liters Mo floors or 

M ilo  oaoo in  oaataot with wotor. So tho goo p lant tho oporto In  

botwoon tho goo woll ooo plootoroi with own wit to  fn o llito to  4m 

sim u latio n  o f wotor.

O. Conapata

Coooroto floovo oro Month, M at and l a s t l y .  They owt bo 

aaaotrwotod easily  by fallowing •  fow olo—ntary ruloo soya f-Montto 

Aooooiatfton of Indio <1956)*?

fo r  finishing tho botton o f tho gM woll oomreoto woo wood in  

tho oM otnwtio*.



A «*1m%ry nbo aaa olroady Marking in  3*1 ftrlnaahlllnKao 

f r a i  IbU U uU om  m  MlniataA tin  ooM tiuettob o f tha 

gm  plant undar tha M panU ioo of th* iw rootlgator. Ho 

aogo&ad to* raqalra*} tarn and woaaa mad a t bar narimra, klao 

O aaporvlaor «** *ng*g«4 to  auparvla* tha tool* mmatruatlon*



er

y . i & u n E  z .

C r o s s  S e c t i o n  O f  T h e  G t is  k / f w . .



> * ttl ton* outlined tho N  U B tltl point* to  bo ooaoldwrod 

in  o o w tra tU g  •  (M  ploat (Appoa&ix ? )•

Tho conotruotion of tho ooodung goo plant In  tho oolootod 

a lto  lnoludod th« preparation of Dio -grrand r a h  on lU w U g  the 

area,uprooting the tre e s , r —anrlng the th o m  in  the e l t t  «Ht 

M itlqg tha tin  boradaarlee* The goo plant eonelated of ttoo 

following oratloae* ( f } laeutr r a i l ,  ( f )  out in to  (9) outer r a i l  

(4) n lslag  tnzA ($) goo dnm  and ( l)  pipes.

Pgr tho laoor no il O apliodarloal p it Tlgura f  (■) o f M m  

foot d io o to r with n depth o f M m  foot radbdug* The bottom 

( t)  ran lined OLth ooaerota In oa—a t mad aartotrv to  n  depth of 

om foot* A brink alruu ler r a i l  (*) mto b u ilt on th is  eanpratn 

o irou lar boot and tho loner aurfaoo om  plaotoroO with w unW  

Vron tb« boo# an In lo t fo r lo ttin g  in  tho ooortin O U ttat 

(4) anft an out lo t fo r lo ttin g  out the olurrjr («) r a t  provided* 

Tbeee cheated out a t a diatom * of «ix foot and oeran foot free* 

tba gaa o a ll ro«p*«tlvelj> aa e ith e r oido*

Tho aroa within th is  oooetrraUon oaa divided iu to  tone 

oootioao aa ahora in  Figure ft whiah g in s  tho orooa soetion of 

tho pyUndorloal pit* Tho dividing onllo rant o f 43* thiohnoao 

aw h, I n  of tho ooparating ra lla  m  aboon in  fkgun ft ran 

extended to l i  foot th a n  anothor w all. On* a > p n  foot opartuma* 

nanborlng ten , mum —do on tho higher ralla*
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Tram tha gromA 1 m l  ik la ttyliadarloal o w « l ttonstr—rtolan 

sno M m 4 to  four f te l .  % n » » U fli th is  1ms? oyliadarlonl 

6 sawn % w all, anothar outer n i l  ( f)  ana, ttonstn—tod s ite  * ttl*w 

a i t t r  o f ton fw rt. In t e tm a  ths apsstt an* f iU o i « ith  n ta r*

A ninlng tank (g) mo oonotruoted ito w  flMl maty frw t thtt 

css wall toy using brittle aad aud and i t  saa plaaterod wltih o— t* .

I t  consisted of iw  tank** Tbs lsngth width snd haigkt of thtt 

tig  tank a m  5*10"# J*10" and f*5i* m p M liv tljr Md ths <wll 

had n thlokawos of 19».

Thtt langth, width and httlght of thtt ttn sllsr tank aao 5, l%  

ih l*  and rttapttottvttiju Thtt thlolon— «f ths m il  was ten 

lnahtttt«

Thtt gas iron  (h) trite  •  d in - to r  of 8*9* s i te  n hsight o f 

4* ana ttpsttlally dsoltp—d fo r ths purpose o f e»lls«rtAag tlw gnit 

produasd* Tl— gas drun mm note o f r m n  iron ahsets o f 18 

galrwHttttd typa, flasd tagsther, with thtt hslp of iron ra ila .

Thtt ooad sag fir— sight « m  aw  eollseted  ut ary Moralng —S 

s toning and ths stloka and other sn a il h its  o f hay wort r snovwrt.

Thtt dung waa attighttd and tshon to  tbo M xias tastic, «hleh ttaminteA 

Of too tanka* *d* tec toigg«r and on* 'B* ten anwllsr omu C^lguvoS)* 

Thtt ooodung —  niottd in  U— Mggsr tank* tea proportion o f nlxlig; 

i t  s&th water totting 3*3« Ths in ternal wisw o f ten nixing tank in  

•hoan in  Vlgura 4* Ths o u tla t o f tea faiggar tank aw  olo anrt tduis 

nixing tea aowdung s ite  m w r in  ardor to  pratwnt tea nuroora f n n



m

•xo«pi*S» then the nixing mm  ©onplete the outlet wm opwmA 
1* enable the ulxture te  pan through. the eoaetruatloa of the 

tOBfe *1* WtO 9UQ& t§SMt «%WB the outlet of the bigger t«rll *H» 

op«M<! the atxture would pvHi on diroetly to ll»  gas wall* In 

the aeatre of the tank *here ana an opening, of 6** tn  dfoaetnr 

through the aU ltm  patMd m  to  the loner o i l ,

fhe oanetrustloA of the tmmr eeetioM hm euoh

ttH  the ooetug Mixed with eater «mld pua through from mm 
•M titu  to aw ttw  lx  order to fh e ilite te  ftaw rtattwu 

rootles ‘A* the in let w*» fixed. fh» eewSyjxs Mixture atm  is  

fa ll d tp ti ia  i t  «ad thea flowed into the next Motion »♦ ttmxt 

th is i t  goeeet to Motion 0 through the opening ot the bottom* 

Ox rising to the fu ll depth, i t  peeted te the xext eeetiM , 11* 

IhNM eeetioa 9 the elans? eaxe out through the outlet and 

fee lU t« i« a  ? « t» n u u « u

fha &se drue (figure 5} piseed ia  *» inverted position fa  

between the im *r oad outer g*w weile helped to eelleet tho gae 

eveteed fxsa the oouduog.

% order to ;i reread the gee dne* tram riaing further 

three lw » redo were fixed {Mdattag towards the seat re •» shown 

ia  (figure /(t). fheee were used te  beep the dmni la  poeitlon*



£1

F igure. 3

M ix in g  'Ta n k .
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F i g u r e
i

I nternal View Of THE Mixing* T ank
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FiGiURE. 5*

CoW DuN& GlflS PlAiTT



P ipe L ine.
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Ia  o ri« r to  ta t*  a—gr tha ooUaetod goo to  Ufa* kltetam 

•  polytlia— pipa with •  dl—a ta r of* too l —feo* «od If* Xaaetit 

w a oo— ntad to  t— op awing provldad a t tha top o f t o  ga» 

dr—• fb la  M  oho— ia  I tg —  $• Ttaa polcrt—  pi— m a

no—  utod to  a gal— aad iro a  ta to  o f 100 faa t X—ffth to  wk» 

tba gaa to  tho kltohao. Figaro ft —o— tfea plpa 11— ojmtaw* 

Oo tw  othar —d tho galv—load I r— plpa —a o— atad 

to  a  t — *ny pipa» —  o— haw 1— a  aapa—  goo —golator fa* 

ragulotlag tha flow of g—« %  amum o f r— r  tufti— tha

too oogr pip— —  oann—tod t»  —a ta r—ra — aho— ia  7*

Qrt gao p—̂ ‘if t t — a— aolXaatad l a  d a

olittay p it aaatit fo r t — purpoaa, (Ttga— -ft)*



l

F i g u r e . 7

Gifts Stove



3 £ -

F igure % 

S lurry P it
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Pi*

Tha mXxsrey a fta r gwa pradaatlm

fa r  tha purpooa. (Plgura f),

ooU m M I I k tha nlunry

Tha ^vmJLunUaa «m  4am by tha I m tU p ta r  m  atatod Iwlawt 

l» Comparing th* too fuel* -  oaoduag g«a with koroamta*

2* Amlyaisg tha nltvogna m utant a f  tha uXorcj and tap 

ooadung.

5* Awnailng tha aiaquaoy o f gaa fa r a  Ha»4»14 o f a&x

expt’*'-Ty> <r't
Tha anpaaittura i s  th la  atudy aara haaad an aoafclng wtortl- 

eardlaad food prapwratlom ualaft tha oowdung gaa fual la  

a im  a l t t  tin  control fiaal th a t ia  haroaana with tha fallowing 

a r tta r la  fa r evaluation*

1* Saloot ton «ni ataadardisatloa o f cooking a t  tha find 

preparation.

2* tiawauranaitt of foal oonaumrt fa r coaklttK*

la  Dm atudy aonalatart a t  a gaa In a a r )  

a  atavat utaaalla far aooklnB* manuring, derieea, halwnae and

Tea lro a  gaa t urnaa were eonmalod to tha 8*1 olpe NhMi 

arought tha ooaduqg gaa to  tha kltoben*



Kt

fho t a w r  tw lr to d  of ( i ) h e l le e  ring * lth  o rlflM a ftw 

tin  penengo i f  0M ( l)  four p io jw iio a  to  w m  «• m et# fo r f o  

utenelle md I t  oleo nllom d the open# fo r flm m  to  lw«t the 

u teaeiln . fo  oanpere the oo* dong C41 with lwrom i |  * Jnm tn 

etove « tth  tbs w m  OLemter m  eeleoted to  keep the erne of t)M 

]Q4M  the MM lo  both tho c« M .

Itttm U ft

fo r  oooklng dteal* v&oo end regeteb lee, too id eatloftl oeto i f  

brow utooollo o n  oleo eeloeted .

A oot o f otenAnrd tienonrl nr euse eredwtod in  jrrmo o n  

eeleoted to  m m iw  on to r . A 1000 o i l l i  l l l n  m eow ing eyUUi&w 

w o  u n i for  m eow ing keroeeae. fo r m ighing the food otuffo  

900 gram  eepeelty d iototloo  ooolo m o  eelectedo A t im  pleoe mo 

m  loo tod fa r  recording the t im  Im olvod in  o i l  the o o tiv itlo a  o f  

the ntndy*

The ite m  mlootod fo r eaoftiIns Included, r im v dhal oaf M<je- 

tehlee and proliodnoqf afoorlmnfto m m  oooduotod to  otondordlm
c

the reoopiea fo r the M ore.

f o b  tim  the bw m r m e lighted foe goo regulator w  turned

to  elloe the fu lle e t eig>pljr o f goo ood the u to m il one placed on it*

St mo found mooo mgy to  mo ot form  lew  la  of hoot uhile ap w ifo g  

the gee burner and etam -hlgh, rndlm* end loo depoMdlKg d a  the mthodo 

of oooklng w plagrid.
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Apart tram (to toon IU m  (to aaoktag aaquanoa mm 
M antudind far to ln iift of tha food, flaw  oontrol «A far (to 

ndjuatnasta mt lid s.

fh t ê wdung con mm oto ilaad from tto plant araa^ad « t

3rl Arlaaahiliagan Hona Salanaa Callaga an par tha ( ln a  dasaripHtoiM 

on toB* 36.

Tha ra ta  of flow of gaa a a  naaaurad by dlaplaaannnt

nathod daaeribad in  Appandlx Vt,

% toanatOB Aha ra ta  o f flow o f gaa par aaooad taidar high* 

nodlm  and law fla w ( tha to ta l t ol ia a  a f km  oonaunart during tha 

antlra parlod o f aooklag wao aalaulatad, laroaana ana naaouead by

wing n naaaurlnc ayllndar. Tran tto  quantity uaadt tha eoat of
9**

fa a l aaa oaloulatad. Tha aoat o f tha ootouag ana <mloulatad aaK
follawa* Thauaand otolo faa t o f gaa ooata atout hi 3 aaya 

*’a ta l (I9*4)3fe

A aappla of oowdung oAaad with aatar and aaothar aaapla of 

alurry wara driad in  tha ovasw Aftar tha aanplaa got drlad thay 

warn analyaad for aitragan aontant hjr uaiag M an kjaldhal natlsad* 

Tha ajqiartaaata warn rapawtad thriaa in  ardar to got ognoordant

Tha gaa « u  utlliaad far oooieiqi purpoaaa ty a fanlly of alx 

nanharo, undar tha guldaaoa of tha lavaatlgataar for n parted at thraa

daya.



Sba U m  taleen Air oooktqg ant «ha U«m  ootoad mrm aa%m4 

tom* This halpad 1» fla ilag  oat I f  Art* f la t  o f {pa a a  

pNMM and ahathor f a  goo an tlah lA  for ta t  mm aofflalaaK 

•aoafi fo r rooking tha food fo r a ftaAly of ala naabara.



xv ita w ifs  a id  &xaGu$tx>*

The m u l t i  s f  tba etu8y a n  IlNuaM d under (to

following headings.

A* CoH in u m d  U  o— ttia tta g  (ha gas 

I* '^valuation of the aw rtm o ts l gss p lea t.

The oost s f  oooetruotioa s f  the gss p leat I s  ttiMnwwd
¥

uS «r the fo Hoeing headings.

U  fe ta l oost a f  the gss p lan t.

I t  Cost of toil 141m sn ta rls i*  used la  em etm atlea.

5 . Vages fo r labourers  for ooastraetlua of the ges p lan t. 

4« h g s A ib m  lasurrsd In  sO dto the gss S n s  

9* Iheaher  Of days taken fo r aonatruotloa s f  the p lan t.

§• Tins takes fo r gas production.

*• ,ta&Ajani.gf tt t  9m ,P,UBt
?ahle XX presents foe to ta l oost tester*** in  senstruottag 

s  stroag durable eoedung gaa p leat I s  s  e lty  s f  Catsbstore.
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?a ju *  n

TOTAL COW XWOKRKD XI 0%»»?»aCTI*3 tm (Umum Ml WWW

S.Ko. ^«rtlttulsra Unit Coot por
unit 

to ni*
Quantity Total 

to ni»

1. KxowmtitM lOOJoft 60* 00 171 lo ft 108. 66

3» Comma ooaoroto tOQftft 179. Oft 109*4oft 19ft* 79

9. Artak mXX with 
m m m  awtoi1 1*9 lOQoft 149* 30 440 m *  oo

4m Coiwat plait«r> 
UK 130ogft a . Oft 1£M**jft 361. 40

9* A to n a l plMtop* 
las with OORBl I00*qft 17. 00 90* 49

4m maeallaaitHM 
oar packing plpo 
•Ml fillip  with 
•*rth «to. Oft 99* TO

7* Tin aoTtr fa r tho 
4run aatartal 

ft labour obavgao m oto VJDQwOO

ft. Yfwport oborgoo 
for building 
aotarUla m •ft 6 . 69

T o ta l «oat iM t im l 7417. 79
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Vmm th•  obovo i t  I s  olM tr that Dm to ta l ooot lwrurrad 

U  ooM truatlne •  p lo rt onuRtad to It 2417-79 and th la  onoludad

lab ia  XXX atxrw tho to ta l ooot lnturrod la  punhaaiai; tho

building M tarla la  — dod for oom trustlng a faa plant*

tA s u i x n

c o w  m vnanm  j u t h i a x s  mm post tm  oammmn »  or w w  & di

%HO. Burning natorlala unit
Ooot JUMP 

unit
fta nP ptorabsood

Ooot of 
<pmUV
purohaood 
(a t*

1. Oraalto stoaw 1000ft 99*00 80 o ft 44.00

8* OMOM 9*90 21 oooo 199.00

3m * 4 1 Xteft 29*00 IJOcft 92.90

4* Brink 1000 97.00 4900 166*90

9*
*

B*0*0*ooaoro«o
ou*ft 100*00 57*7 999.30

?o ta l ooot of buildlog aato rialo  uood la  
ooaotruotioa of goo m il and Mixing tarn

781*00



m n s tu is  w eam  m  ;m 9 »  m  w m m  s o s » m s  m m

49

8*R». M*t«Vi*l* Utait Cs*t p«r 
unit 
to P

m r t l t j
purchased

Oflftt of 
quantity 

purahtia*6 
to P

ft. it*  0.7 pip* with 
owpllnB ——mMing 
12.90 tn to a an* 5.08 12 ftO. 9ft

7. 1i* tf.X. altovs « >•99 4 5* *o

a . i "  0 .1 . tMoa on* 5.09 ft to* 00
K 2* 9**d with 

oospllm OB* 1*90 2 3. 00

to. I* o . l .  to te « • 1.90 2 2. ftO

ft* 2- Q.X. Pip*
- 2.99 41.50***

inoh** im . 42

ta. Ap*x ttopoMk «»• 12.25 on* 12. 29

1% 1” Mippl# on* 1.29 two 2. 90

14. 1* n*** atppi* 
hr*** on* 3.50 on* 3. 90

IS. 1* lad^ir c«ta 
vals* on* 20.35 •** 20* 39

1ft. VUU Im I 1 * • 3.90 i  tog. 5* 90

17. t"  * $« a *4  
ooiling tub* on* 0.75 two n  to

19.
m i i a s  tuft* on* 0.47 too o* 54

It. *• nog « • 0.29 3 0. W
« . 1* AUpithtw 

HoP**pip* am 1.09 ts 12. ftO

21. 1* !fo** Slip* am MO two 13# 30
9*1** T 0. 99

to ta l *o*t iw o ln d  i*  purchasing |  
nstvrln l*  u**d fo r ftxiSE up pip** 1

346. 99
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HUffTCiAj* tfa© roe iKiim cas mum

« .*0 . H itu rld o m.% par unit 
H nP

Ivumtlty
purehnmt

0o«t a t  
(jttttmltjr

92* 0»X« vboet 14 
go lw ntH l

i3
« * * • 9». 00 7 m m  00

n * A1 r—A llri MU
oqglM i «» u  oo 04 f t 84*00

®4* ttlv trto  oat 
w h in i 1 Its* t§* 90 49* 99

m * *ooh*r pookoto 9 prafcot 1. T9 fi , , ̂w 0. 79

a . I& 4 1 **• 30. 90 t |  lie* 90* 00

Trmwport ohoinoa 6 . 65

Solon fa* 14* 97

to ta l ooot fo r M U lt c  nntoriolo I 
fo r H kU g d r o  (

090. 00

Total w tt of th* In n lR lo  I 1*7a« 79
mod for oaoitnBtioa 1



*5

Tail* XIX ln ilaa taa  th a t tha to ta l owrt of tho boUStat; 

M tn la l t  1* ta 1978-79 aoM U tutU g 81.8 par o a it of tha ooat

of tha ofwaititg gaa plaart.

fha n o  a tla  typaa o f labour a tlU aa l (n r  tha aonatrto- 

o tloa of tha oaaaduag ( m  p lant oaro aklllad * 8  anU klU od* 

fha akillad la bourer  lnoludad aaonary *aiir * 8  awhl«G o f tha

Ana <8ai« aua aarth a n k ,* « h U tt elaa&Ug tha plao#t brlaftlng 

w»tort oarr/log bullMag oat a r t a la ant a ia lla r  anfc aoaotltutod

aaodakillad m tu

*a*o rata* o f th* labourer aara baood an tha t/po of 

•oifc oanrl od o a t. fha naaoo inrolred i s  nakliyt tha d rta  ma 

pali hi 5 par da/ aad Mm othar m m b  ooonaotod with bulU lrv 

ooaatiMotloa aaa d paid hi 5*90 par day. fha mat aajdoor grada 

( t)  aad tha woawa oajdoor grad* ( t )  parfbanLog um killad wok 

repaired lb 9*33 aai hi 1«90 par da/« reapaativaly. f a t  la  VX

pioturea tha to ta l auabar of labourers aagagad fo r tha 

oooatrtiatioo work*





4?

tho oiw m aboM that tho to ta l I rtoar  ohaagoo paid flnwamd 

to 10 439.00. *hla oonotltutad 1S.I par ooot o f tho to ta l ooot 

of ooaotrw tlon of ttao «ao p lan t.

from  ToOloo XXX oat XT i t  In w U n A 10 1000 ooo apon* on 

nakini tho poo d r a .  Th&o lnoolvod 41 poo ooot of tho ooot of 

itlo a . Out o f to 100fl/» oichtjr f i n  poo ooot of tho mntmy

<M & ta rla la  ohoro on flftoon  por ooot ooo

utlUood fQar tho labour.

*• "■ Tin it tin  i r im fir ■ ■ n ra iinn  r  Du inn i i i n

Tablo f  ohoMi tho wmtom o f days t ahon fo r oonotm otlng

aaoh oolaotlan of tho coo plant anA olao tin  to ta l imobra o f dap* 

toknn fo r tho ontlro eonotnaotloo.

TABU T
fUKKQI OP DATS 7*1001 POI C0P3T8rJOTl3I <9 m t «&4 JHWIP

3.10. Partloulavo Buntoar of doaro takon
1. ■lMWIn l „ 19
*. Coootrootlnc tho i m r  noil* anA 

paortltlono 21
9* Oonatrootlm too ovtor ooll •
4. Oonotrwtlee tho too n t l n t  tonho •
9* H aklascoodrun f*
4. T lrlq i op plpoo t
f . Bidding tho oluwy P it __ 2__
•« Total onbor of dagro tahon fo r 

oonatruotloo 49

Xt la  ovtioat from tho atom  th a t tho to ta l mnbtir of

doyo taboo fo r tha ooaotraotloo ooo 49.



40

Ttw w w ita w  o f s lu rq r  tr m  tho  p i t  —a a  a l |»  t f  

oanploto o lm u U tla a  o f  dum th ro \« h  m il ttw  —e tla — o f  t in  p lm t*  

ThU M m  w n ta ila l for fM U M lm  quick goo produetion*

|J9 0  pound* o f ooodung *or« odd— twioo oft l n t t m l n  o f 90 days* 

Aloe for—irtoii olurcy —Ighlng 293 lko ffron o— o f tho operating  

g— plonks—« oddod to  h—1»  kho ta o to r la l noH—  Xa oplko o f

a l l  kho— affo rko  t i l  day* —ro knk— fa r  g— pro&untloa*

Vho goo —•  toatod  fo r  lk o  pralon—9 tg  lig h tin g  a

o—dlo and holding i t  *at a  dlotaaoo o f I  * tr m  kb* t — n g  

g— tap  la  kho kltohaa* On opoaiag kho g— tap* I t  took f t — 

■lank— fo r kho g— to  oo— through Mo lood p lpo .

Tho gm  p lan t a— oval—kod — fo lio —I 

1* O anpirlaM  o f tho  too f to la  an—1? ooattng g— w t 

kovooo—•

2* Analysing tho s lu rry  —d oooditdg fo r n ltragon  eontont 

9* foo ting  Cor kho odoq—oy o f tho goo* 

it Um vn fmiM
h u  d a ta  o k ta l—d l a  Mo orpor1—ato  oondaetod — d—orihod 

l a  pogo 36 —  a tu llW  l a  ro la tln a  to  tho  t — oopoeto o f h—

Tho kl— tafeoa fo r oooklag M r— food ltaaot — 1 / rloo*

dhal and Togo ta b  la  —lag to r—a— and eo— g g— 

o tlv o ly  la  g l—  l a  f —la  TZ Ooloo* ffco Aokalla

lo

► «1—a  la
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A ppw ili VZ2 aod H I!  • Tor oaoh M l o f rtoo* dhnl and 

OBBotoblo tho average valoa mm ealouleted ani praeoMted*

9ABZI n

?at4i ?iax TKxm ?m ot
o s  r s w r a »

ubzwi com<m turn

T riplie*tee

5i►

i to  aiautoo Average km nga
la

DMMHhOtGoaduog am  Xeroeene

t- *3.3 27 — «M*

2- ao.1 29 — -

3* 24.1 w»

Average S2*2 X .9 4.7 -

Am mmm bo m m  Atom Table f l  the M t«l tln o  w m  to  ooafc 

the three IM m  uotot ooed<*i «m  m  fool vee 14 percent  loon than 

tho U se taken to  M ik tbo three IM m  ualof hor eoBno m  ftwl*

Thle Lo baenooo of tho preaenee of high ea lo riflo  w l «  (390 

• r ltle b  Thonol volte por oublo foot)* th tlo  applying tho 

*t* toot oo oheea lo  % mo4U  XX th lo  wee stgnif&eflBt o t t  pm  «Mnt 

Wool.

The tloo  token to  ooak rloof dbal and w cobiU a ooporoteljr 

i s  ttao m n l  below to  detail*

?ablo VXX preooefte tho tiro to  eoofe rloo weing



TABU UX

TIMS ftUBB FOB GOOXXiaB BXU8 5WIB3 0OCOTOO 0A8 *U© JW30J3W

T riplloatM *iaa t*kan in  ainutaa ■iFWNUB '$2mi 
in  pacoon**^owAuaf gas XOOMM

1 27 99 —

f 29 99 -

9. 90 29 -

* •« 90 it.* *

Tlw avnraga Una aavaC for aoakaC rloa I f  taaiag atpatung 

K«a is  11.3 9«r o«t» m i l  applying Hm *B' tM l m  Hhmb in  

ApjmoSIx X i t  mm not 4<«lfte«M  a t 9 p«r am t Laval.

T ill*  H U  la liw u *  IB* tin* to r  oook lif itM l ual&B

t a b u  v m

T«f» XHVOUrSB t» co&txm »R4* OB**® K3ftXISttt *x» 0£>*tta» **».

T tlp lieataa Tin* ukM  la  niawtaa *anwt;a Uaw 
m  pawaniagnCowdung can l

1 90 99 —

2 29 94 -

3 29 91

Avaroca 2ft. T 35.9 19.9??

As In d ica ted , in  th e  above Table 20 p e r  cen t o f  tim e was saved 

fo r  cooking d h a l by using  cowdung gas as f u e l .  W hile ,app ly ing  •t ' 

t e s t  as shown in  Appendix XI t h i s  was s ig n i f ic a n t  a t  1 p e r cen t le v e l .



3zz* T i t  M inn m  m H  m rtu a a t

Ttolo XX p n a n ia  too U m  ;atoa to  oook n m n ty  gnats 

9 1 pstatoos uslan oowBmm **• oad Iw tw im .

TAJIK XX

tV B  f  AX9X XX OOJKXW M f AT0K3 USXXS BHKJ3IS8 A» OA0

Trip Ho* too Tlno t o n  In  nlautoo Aoorauo tin s  
savod flu
poreontoesOoaluno oao Xorooono

1 13 14 —

9 14 ie —

3. 13 10 —

Avomoo 13.3 1T.3

This Koala ladloatoo to*t tha aaa of ooadung Javoo 23*1 

p«r oont of Um  fo r oooklag pototoos*

On s to t l t lo a ll j  —aXjro iaa Um data glvon fta TaMstiC using 

tho 'V  to«t (ippoadlx XXX) too dlfforoaoo la  U rn ta ton  fo r ooaktog 

uolag too t o  fualty oao found to  to  OtortflOKOt topoad oao parooai 

1 m l*

Tho p a  nonoiopitlon fo r too to ta l oooMUtg Uoa la  to m  

aao oaloalstod on %bo tools dooorltob*' tolsnwo f o n to  foot



99

90 ea a llM ta n •  9 foot

30 x  90 * 90 cMBlonotoxo •  1 eufcla foot

9900 aiddo foot of goo oooto •  * 3
•

• • x ouMo fo*t o f goo -  _ 1 _  ,  *
1000

Toblo X prooanto t o  i■KMOrto of goo oranawit fo r cooking

tho th m  ltoaw*

fAlMt X

Am m t a t oa8 co » w ®  m  caox ra  ttk tw m  m m

Tflpilootoo Mkmbi a f  goo 
uood In

ouhlo foot
Coot in  
poloo

1 93.97 '3 .0

9 22*4 *0.7

3 34.97 '3 .7

Avorago 24.91
* ;3 f

7.33

Tho rtuw  labia oho** lha1 tin  to ta l got tiiim — d fo r ooafc&JiB 

tho thro* food itooo an on oto rago n—uni >1 to H»Of on* fl«

Tho aoot on amlaulatlon aaa found to  ho 7.3 p«loo

!ha k ta lla  of tho gmm ooaouoptlon to  g l m  in  Appantti XXXX*

fab la XX g&ooo Dm  oaaanpllM  o f korooona fo r ooaklns tho

taood fa r tha ooporinoat woo purolyuMd

o t tho ra ta  o f 99 p d aa  par U tra .
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7 ABU JO

voujKB m  xcioffsm o m iie s  for ooqku® *m  m m  m m

T rtplioatos Quantity of torossm  
om4 i s  s t i l l  l i t r e s

float of 
pages

1 713 9*11

» m * 2 9*12

3 217.8 0*11

217*6 11*33

Thus th« figures I s  fa ll*  XI rt»o*s th»t 217*6 s t i l l  l i t r e s  

of ktroMM war* i r t i t  for oooklSK thoss ttoroo i l s s i

Tsfcls i n  m u w to i ths total root laourrsd t o  Making 

too i s m  using eo stung gmm *aA kerosene.

Ttju& m

0087 WBWISSD 702 000KXK Sf U8H0 ■.;o«>wi 0A8 m t Kstomott

TrlpU eates
««et laourred Pesesntngs of 

essay m eetCosting gas Ksrossao

1* 7 Ik p

1 0 6 0 11

ft 0 7 0 19 33.3^

3 Q 7 0 11

Average 7 33 11 33

The figures i s  to la  XXI ta ilo tta  that on mb «vsr«o mb 

it o f 33*3 par soot «us m m I B i l l  oooktqg tiw three ItoMs*



f*a ln tU U M lN  of tba aoad—g gam plant la  r— pindud 

only to ho—a 4ava M q r uadta ara — In td —d. TMa dut« 

obtal—d la  fraa a t aoat —! t t l a  la  —ad fa r  ttaa produoti an o f 

|M . Zf aontaaft gam la  — I aa tba maim ta il turn tha houoehoU 

tba houaatold biadgat aaad not —ka aagr a lio — a fo r foal*

On tha othar hand I f  t— i  la  — I  a  mm a t about so 109 a ttU  

bo a —dad fo r f —1 a— lly  fo r a  fanlly  of o&x a—bora* Thla 

a—icrt could bo aavad I f  aowd—g gam la  uaad laataad o f karoaowe 

Tha — ta*y rotor— twmm tha ao*d—g amt alurrjr la  aalstilatad 

— Oho— la  Ap— t t i  XZV* This aha— tho —aunt aonrotf m wtally 

bgr —111— olurry — tad to  b  50*40. fha a—1—a raftUaad 

tram oov d—|  gm  aad tha slurry  — Id a — d  to  lb 247.40 aw alH y, 

Thla la  a aubatoatlal atai though tha lao ta lla tlo n  aoat of tha 

gam p lant had baaa — M fb — ft 2900. I t  tha cap ita l ft 2900

had baaa l a—ef  4 la  a  back aa fU ad dapoalt aoh—  a t tha ra ta
c

o f T par aaot par year I f  aould fatah ft 179 ohloh d m  ooopand 

to  tha to ta l aanat ny —ta r— fraa  tha aa— a—I ta l  la — ad 

oa a  p a  plant la  fo o d  to ba low.

*baraftura la  tha loag ran, tba oaad—g p— plant aouKt ba 

found — onoalaal. Fatal (t9M ) hoa palatod out ao— of tho

fa d U U — a—lla b la  to hnn— hare fo r la a ta lla tlo o  o f p a  p lanta. 

Ttaa— 1—luda tram technical advisa. a— tha f&nanialal a—ft* 

ataa— an oapltal naaunta atalah aould bo ra t— d — laataft—

PcJel, 3- Gio&m i. o,as ScH £ri$ J k.hocL' < W

yiZlo^qe &*Aju*tnks G>avrUJ>**°Q •
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totals (to 290 —misHy la • period o f tan years)* Yhla eotiH 

ba praotleabls fo r hoaanahars ooaelderlag the autortwit le l  anal

M M ts i m a n i  fnm  the gas p i n t .

0 median  gee la  prod need toy the trea tasa t o f ooeft—g*

—ala n a tte rv share — kernes— has fa  ba pu—has art.  The dlflmrteil

eosd—g a fte r gee paodtartloa does not a ttre o t any f lie s  and —ga- 

oiaa«»- thus i t  helps la  aslo ta l n1 ag the aaaLtattoa around the umt

As a  faa l ooed—§ gas «— found to  be sens? , eaxiefnotary

9* S L ttw ja P a rtia l a t .itmi I l « n r  anfl o g g fa f

fab le  MIX she— the nitrogen oostent o f the slu rry  end

YAB18 m

xm too'ii C'dBEjy gy ?m  s u m  a®  c<y©u».

Coed—g Coed—g a fte r gas produoti—

f i t — eel—
U trog—
eonteat

la
psrooataie

n t r s  Talus
Vltrogan
OOUtSHt

la
nmrsitiufe

19*0 a.49 19*9 9.99

19*0 a.49 19.0 9.19

15*1 a*99 19*0 5.19

9*99 9* th



s *

ftao tnbl* tfesvi «bam la  m  ocorogo nooting ooatolan 

1*95 p«rooat of aitvogoa fltmro *• pooling «fw r gaa pvaAuottLon 

oontaiai 5«16 p o m rt of mtrogoa. Thio d a ^ m  \km rloh 

a— m » l toIoo of eoaing aft*r g «  pro*notion.

?«*&• n i l  pfeooo tho oltngM  oontoat of tho olarcy nut

eo«4ung«
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TABU H U

bzykoobk o t« ?sn  or Tint auatxr ahd oowuw

Cowdung Coadmg goftor goo produot&on

T&tro Velum nitrogen oontoot 
In

pemootago
? ltro  w lto Bitoxgan 

oontoot in  
percentage

1 9 - 0 *•45 19*9 3*29

1 9 - 0 2*49 15.0 5.15

1 9 - 1 *.T5 19*0 5.13

a.55 - 5.10

Tho f i l l*  atom  ahom thorn Ao*erage oovduag oontnUM Jt«99 jww-  

oent of iltm K «e where mo oowdmd a fte r g*e produotlon <MtHolno 

5*IB par M il o f HtnMiB* Thia deplete tio  rtofa M o e la l n l t »  

of eeadopg o fte r c m  pnlustloB*

9*

fov •  fanily  of oix nmnberm unad o f th is  goo m e found to  bo 

adequate* Tbo Um  taken (Or pooting, on* *h* ooot of the fuol 

era given in  up’>oadlooo XV, XVI, XVII* tho goo flow mo found to  

bo oostlnuom and adequate. Tho to ta l mouftfc of goo uaed fo r 

three days ooo onlonlabod and tho overage mod por day «mo obtained.

On m  average I t  mo found th a t aiaety am  euMLe foot o f goo mo 

aaodod to oook tho aholo d^r m o if tr  t  family of stx  eanbere. Tho 

ooot of 91 eubdo foot of gao mod mo 27 po&oo where ao tho ooot of 

oooklof tho oano nanu with lo iw o o  anointed to 92 paioo oor d iy .

So i t  was concluded th a t  250 pounds o f  cowdung c o l le c te d  from 

e ig h t cows was adequate enough to  cook th e  whole day menu f o r  a  fam ily

o f  s ix  members



i ,  n m tu a  a»  i:o»ov»xai

This stud? san undsrtakan la  o ria r to  aanatnw t n oot*t<*|g 

gaa plant « t 3 rl ArinaaM,11m— Hana Sslaooa GoUag* and that* 

SvabMt* tha m m  with tbs following aptolf&a purposts, 

t« krolvlng t  w lU tla  plan fo r ooaatruation o f Dm oowdung gas 

plant tjr obttrwing and a tu ijim  tbs gan plants optratod a t 

CoAnhatort o tty  and tha ana sugtftotod fegr Khaii ant V iuagt Indus** 

tr ia a  fostU n iM .

t« ConstruaUbB aa laa tlftaa lljr S oooluag gas plant and flnftinn 

oat tbs SMpandltiiro lnaur r td sad tin s  takas fo r sonplstlng tha 

sons tru st ion*

9* Svaluatlsg Um oonstrwatad gas plant tor (•) om nriaff ooshag 

gan with karosana (h) astlauU ag tbs n trsg sn  ouatant of ttas 

eowdvng and tha a lu m  (a) asaasalng tha adatttaajr of tba got fo r 

n fa s ti?  i f  a la  asabars fa r ooddag puzposta*

Qto tha baala of tha obsarra tlona soaduatod a t Oolnbatart ettjr 

and tgr studying tha plan tvolvod hjr tw d  and v iunga Xndusteloo 

Conaltaloo, n stU tahls plan was tvolwtd* A soadung gao plant 

oaa oaaatruotod a t S rt Awlnaahlllneaa Boas Salaaoa Onlln$a grounds 

fo r supplying gsa fo r n fw lly  of i l l  aanbars. This balpod la  

aoaartalning tin  oost inaunra) aad Una tnhan fo r oonstruotlM b 

fho |M  plant wan tvaluatsd as follows. Starts food it*a»,noo» 

dhsl and vagatnhla mto aalaotad and oookad wife two eosnon hmina 

hold fools aanaly karaoono and towdung gan, Tha sooklog proowrturo, 

t qtdpaant and raeglpiaa wars atandardlaod. Tha t in t  tskan for
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cooking tha food lU M  om odlturo lmorrod for tte  fu»]« 

o o m m I « m  w lm lr ttit  fho ado<iataoy of Dm am  « •  Hotsaad 

by •  t a l ly  of oix by oookine tha mom for taro# lan *  fho 

boluno of goo ooo n oxi ond tho %ioo takoo for oooklng *»*• 

m od  k m . Tha ooodung and tho 0X0017 aoro analjaad by 

Kaoro r jt ld u l aathod for nltrogao aontant owl t a  rooulto to n

Tho Otdtoon of tho otodjr oro glvon bolowt 

I* Vho float o f lnotolllag •  ooadung goo p i n  for « t a l ly  

o f fllx o o b m  at Coinbutoro o lty  o w iU d  to •  ouo o f H SM17.79 « 

fho 000% of bonding noOorlolo nod labour ohangoo ommtod to  

h 1990*02 ond 1 4 3 9 /- and tho fonoar o o m lo lta  82 par o u t of 

tho total ooot and tho la t tor, 18 par oant*

9* fho oonporotlva otudy of ooadong |aa  aith karoo ana 

roroalod tho folXoa&qgt

(•)« A oaring o f 19 par oant of tlaai a n  notod for oookltg 

tho throo % ltono noooly r io t, dhal and ragotabla * A wnrtig 

of 11*9 par Matt W par oant and 95 par oaaA tlna n a  notod 

for rooking rloov dhal ond vagatablo individually.

(b) *hoo oonporod alth Karooono, than oao n oaring o f 55*9 

por oont of tho ooot In ooUg goo for aooklnff tha ta rn  food 

l t ano*

5* fho mtrogon oontontof  tho olur*7 and ooadung In tho dry 

otato «ao fount to bo 8*99 par o u t  and 9*18 par oant raopao tlvaly.
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4* TM flaw of i u  « u  ftwri M hi oautlnumMi uni afta^uata.

0m *a w m m 91 aohlo foot of poo waa au d it  to oook D» 

abola day noon far a faulty of alv — hu t * *ho < u  ofruAnod 

frau *90 lha of oowiu g  par dap « u  found to aw t D» m*iuiro- 

a ia ti o f ooaktap for a faulty of a lt  au h m *

9* *ho a u  o f tho dung far poo production ootttrihwtod 

tu a fia  th i sanitary oapoeto o f tho dolay a unit oud tho 

aurroundinna,

<• Tho annual amatory raturno frou tha ooufeng poo plant 

■ waoMutod to to *4?. 40 {53,49 frau tha alurzy and to 189.90 frou 

tha fu a l).

Oonoidailni tha suhatoatlal annual rations frou tha j$aa 

plant and tha aoaa «&th ddah poo oould ho utlllood for 

eoofclBBt 1* tho long run« tho plant would ho fOtad an ooono* 

aloal out haatflolal oat laoplto of hlph installation  ooato*
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■• tiin l |m - — 1050

P«ta anl—>1 9500 17,000 -

* «W U(M II H*, l i l M ,  V ,V ,, MoitjOWiy O.0.|
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1* I w  of tlM ma4 «f t t t  f a n l l y --------------------------------

X* Addiwa

% h r ita r  of a r t w  U  Ito  M ] |  . . . . . . . . .

4* Toot of a ta rtln g  tlw oovAung goo p lm t  » . . - . . . . -

9* DUtaaN f M  oooohaA %o v o tin g  goo plant . . . . .  .

! •  Diatom* bat m an ooaduag goo plant to Dm houoo . . . .

? • **lgfet of t in  aonAung m od poo tag  fa r goo plant . . .  .

i*  iih ith ir tarina la  uood a long with th* cow d o g  . . .  .
mixing

9* Xf ontor la  m i  D a proportion of »*tar mod far^ttw  

oon Amg . .  . . . . . . -----------------

ID* ”roblon fnoaA Aurlng in sta lla tio n  anS aporatlon 

I f*  AAvontagaa anA DlaaAiwtngaa of aow d o g  goo plan t.

X II i



n m m v i v

j*ai*?3 to  m ccmwmm m . is  cokhtboctiv; a oo» non m s
tu r n

Tha oowtfung f«a  p lo t  h o U m  « f  O n t  port*, ( l )  blgaotaar 

la  «hlah tha r w  M ta rU l f a - l a ,  or llia tta t (a ) c m  M t o  

wfeiah oollaata ataraa n l  d t l in n  Aha gaa at pradstsrwlnad praaawa# 

( ) )  am plpa Mhlah oarrlaa Aha ( «  to tha points at uaa without 

laadua laaa at praasuarw aal la  n ia lN d  a w a tt

It  P l-a ta ri.. H f n t v r  la  h i l t  sntlraly unisr ground 4 lh
and.

hrlok aaaaaary a uniat oomtrata. Tha alaa ahouli ha aia^uata to
A

aagatlato tha quantity of vow notarial avallabia dally aad to 

aarry tha dlgsatlaa to prapar lla ita  without bsine otar ladafi*

Zt abauM proAuaa tha qu— tltla a  of gaa far Whlah i t  la b u ilt,

■baa raqulrai q a a tttlM  of raw aatarlala la  fad la  ta lly .

2. Oaa Hollar Tha gaa holiar should ha ant* q> of a lia

ataal atoaata. Zt should ha protootad by right typo of paint to 

pxotaot i t  fn a  corrosion. I t  nuat ha of aiagwrta alaa to prowlis 

gaa ataaa aaadad and to aollnst, a ll gaa produoai la  tha ilgawtear 

without laaa. Zt ahouli ha ao iaalgaad that i t  iallwaro tha gaa

at right praaaiun . Xt ahouli alaa fuaotloa aa a aoun braiifcw far 

digesting tha slurry wbsra I t  alao fora tha 00*ar tha iagaatsr.

Zt ahouli ho laak proof.

3. 2 l L ^ l l l £  Ordinary Galvanised Zraa pips own ha ueod.

Pi— star ahouli ho suff&oisat enough to allow flow of gas, In

ado jfeata juaatltiaa la  apaoiflo tlaa without lows of praamsra.



I t  ohoulft 1m p rov iM  4 1 h  <«Ur trap* r t  oonrw t plMM and 

mm la id  that « ita r io  m Um M  in to  t y po provlftod and not in  tho 

pip— to  bloak tho poooogo of £— or to  i f — •  tha pro—a— of goo. 

4* ano I t  in  tho—fo— a m ii i r y  to  ho— — —<>u—to

H tiM tt of ovailnhlo —* — viola. % n  o v aliab ility

of o— dm % i t  in  aoooat ary to  aotualljr —igh tho f —oh ions 

—ISM of •— ins par oow vavi— aM olj ft— to tho follooins —  —  

tho a i— of oott2o9 tho quantity and q—lity  « f f —ftins* tho 

ooooifto—hlo variofti— in  tho tiao  of oo ttlo  a— out fo r gnwing .
lt>5

van/ f—a —flon to  —gi— and f n a  ploco to  plaoo in  tho oano

*0—1 7 ^ . ,  *G09UI 0A8 lORjOC?* •  Shaft1 X——t r i — C-LOOl—.

A v/



a t o b b i x  v i

MBASuBxn or OA?tya>!2»o sab

The iwl* of flow of gee mm na soured Ip staple 

■oat Mtlwd. A gas Jar o se p lo ltlj f ille d  * lth  e s te r sad sneered 

d tk  •  #round glees sorer see inverted over » be allies shelf 

planed i s  •  'jrsg b  o f e s te r and the oare r  eee carefu lly  resore a 

under the e s te r. The burner eee detsehed and gee eee ess led 

ts  the shelf bp. mean o f e rubber tube. One eee eelleeted fo r 

•  knoen period of tin e  I s  the )*r bp dlepleeesest o f ester*

Kt te r  toradag s f f  the gee the levels of es te r lseld# the Ja* end 

outside ears equalised i s  order to  equalise the pressure s f  the 

gas oollee ted te  etaospberlo pressure sad the ifoliao o f the under 

so lie s  ted eee aeeeured hp pouring i t  la  n aeaeurlag ey Under.

Thin eao repeetod teloo sad the aver age ra te  o f floe o f gua per 

ooo ond eeo found out* The etaoepherio pressure <ead rooa t aupe* 

retu re eee noted hp epplpiag the gee equatlea W •  I?  d u n  

t*  r  sad « stead fo r pressure* volu aa end tasperufture aem w ed 

la  oheolu te ooele of the goa eolleoted sad 1 to  a  ooasteat the 

voltaM of gas « t AX* f* P eee oeleulnted hp appropriate muI* 

p elation  of the geo regu lator the ra te  of flo e  of geo under high 

Mediae and loe flene ears obtained*



This ooo npootoA oo t o  Aqjra ant m rae« o a  taknt. Tta 

n a tim i or* g lv n  M lw .

Ropllootoo Soto of flew of roofing fOO
* voluow of goo por o«NMii

on lovol MoAlWl loo

1 181 0*0 101 M 89* o*e

3 ITS 0*0 139 o.o 81 o«o

Avtnga iao *•* 119 o.o 83 o»o

x o n im *  *a a? act or GA*?^otao gas as a ttugaasQg} p tu i' 
A tbMia eaAnUted to OMLvoroltgr of ihU m , 1962. p
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*%* * * »  VOB 913 TOffAi TDK TASKS TOB COOSZSO TSS ffg m  

99ISO 002DO» OA9 AID XB&aSSS
m s

two ftn la — 9tM («rt D vrU tiw m lm*

Coe**g (Mi 22.9 1.31
3*39

Uwwoom 29.9 3*24

•  22*9

•  26.9

■ J  <22.9 • 93.?)* ♦ (22.2 -  20.9)* ♦ (22.6 -  22.2)

* J  Cl.*)* 4► (1.«)*'  * (».«)*

- 1  ( M l  • 9.54 4 •* >

• 1*31*

* £  (*t».9 - a r t* * (2* -  34.9)* ♦ (24.4 -  29.9)*

*  \  <•!)* ♦ (*.1)* ♦ <*•»)*

*  ^  < .® 0 ♦ <4.4») ♦ (3.29)

•  3,24

A *  I



•%* vmXm la o lm U tt i  fegr « U |  tta .

*1 *

_TnT -t Oa. ■

*• * “a -  *

Jl )

4 m  * | and *2 am IN  aaaa tU iin  te r  tea %«o fnala oowdune 

«aa and kar oaaaa ant « 4  o-^2- a n  aquama « f tea atantarfi

}«vl*tlaa la  tea tan valaaa md ^  a^ a n  tea aiadtur of fan an * .

H # r a in  a  » , j  -  22,a

V h" ^1 .31  
*

a  4*7
1.4

m 3.56

* S ig a U ld u l at Iff laval



APMODXX X

H* VOS TKH TIMS TaRJ® FOB COOKMO HIO* IB C03B *> OAd AJtt
joatossure

Too typwe of fuel* v m Standard DwrUtloa *t* n lto *

Chatoy 3fi.fi 8.99
n o ?

Kmpoomm 30 ld.fi

^  » 2fi.fi

5 , - 3 0

*1* value le  o«Ieul»t«4 ty  a i m  fib* f tm iU

«1 " * 2

J n.o-l1* ■+ Oj_cr-̂

*1 * * »  “ *

where S | «ad a n  tlM m m  valuM  fo r  the two A iala oo«A4is
2_ l_

£«• aad keroeeae aad «-> wad °-"a_ are « (uarea of the riiM  ed  

D tyU tlM  la  the two valuee ^  a^ a r t the auniwr of two eet*.

*1' value »  y > «. afe.4

J lfi.fi * 8 « q
t

J i t -  -1 .0 3  
9.9

* Hot ai^aflooB t

yc.ji.1
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*V wm ? or rm ?xmt ?axs« ran  c o a x m  wax. is  oomm> oas
AID BROOBI

two t/pee o f fool* m m Standard donation #t* valv«*

Oeeduag c*o a*.7 9.93 3.

Jtmxomma* 93.3 ?.89
M

*%* r*lu* la  aalcmlatoa ty  ualng Ah* forwula.

* * 1 m *9

J  n, o-'i + Oj.o"^ 

» l  ♦ •  a .
«
**

>

3b«r* sad mem tba naan value fo r  tb* two ft» U  owfluag 

£«* and Iww i m  and -j - , 1" and °~23' ana a^taa*** of th* ataad» 

a*d ^aviation in  th# two value* and ^  hot* th* aunber of

t  m 93,3 ~ 39.7
9.6 j.a*

* 3ftC*lflo*at « t t  percent 1 m l.



k p ^ m m

*%* rsst toa fns ?xx$ takki fm coacm potato * ib wtmm aaa
am> ro m im

?f» t/MM Of fttUlU Umb Standard duvlatlutt *3* valtar

pi-dung gau 13.3 •2a
3.7

XaroMM 17.3

*t* valua la  «UouliM4 V  twiag thu fom ula 

* '  ^

J . « ^ S 3 T .  ( 1 , 1 )
*1 * ~ * "i “a

*4h n  * | and Xg aro thu Man vulva fu r thu (w  fuala ooodiaiK
1_ L

cm  and fcavooanu aad w*i and <̂ 2. uru aiuaraa of thu standard 

^ M a tta s  la  thu too n lw a  u d  ^  a n  tba aunhur of %m

t  ralua «  17.3 «. 13.3

J Via ♦ ~
»

4=r * j K L m 9.T.7 T

* SigaLflsaat u t fl( t m L

X * V



aPPSSHX XIM

o o m a & n x  or oas ran c;>«xzaa s o r e  it s o

I IM
3«spla 1 

gmm owMinpUoi 
la  on .lt

9anplo XX
ttma oaownpUaH la

m
e «  oontowUia 

la  04 .lt

**taimg*
&m mtwifloptlaa &a 

ou .lt

HIM (high flam  m ) fO. 9 9* 9 12. 00
✓

10. 9

Btaal Ckltfb fl«w  l-v«i) 14* 0 to . 0 10b 00 SQ»f

▼agatafela 9* 97 2. 9 a . >7 9m 41

Total «MH«t «r « t
'JMd flw «aah » •  f f » .  4 24. 79 24. Of



Apvm ux tzv

xemtAXt watmm  ysah for c<m&m •*

Tbs daily  eoll*oUoo of oowduot aix«4 I - «  lk
« u r  pnpo rttM  1*1 1 ***

fh* vA & m l M U Iurt la  tb* Maplo m 0EF?

T tw iA m  tbs ssl^b t « f A q«K m r •  19?C

Fla* husdrsd Ik* w ill oontala « $00x19 « 7$ lk* o f d im o ttsr
""IBT"

• • tttvosM  0DBt«rt la  tbs dry *t«t* m 2, 3$ a 75
100

!h* a s  otO m U M  kgf H ttogw  o f

M H tta  m lplat*  a* H a te rd *

Fo* pound, I f  1« Bixnamma t i  ja re w t m trqgsn tb*

•oat 1 n p w .

D w nlttra Hw *o*t of th* oaduNi ^  1*91

IkU  1* obtains* frsee 290 lbo o f oowlatB pw  day.

8* per ysar tb* aoMtaay retuass
f im  ecmliatt a  99$ x ti9 l

»*97«19A

Quantity of ilu n jf obtain** 900 Ik* 

ih t  ortH iw l aoiatu** la  tbs j ^

• • 1«UM *f dry s e tte r  la  t ia  I f w
slurry  j ,5R

• • M gM  of day a a tts r  la
900 Ik* of slu rry  *  900 a  13 * 69 lk*

100

Hi tracts* ooatsat la  tbs dry sla t*  m %18 a 65 _ * «•■ ..... ...  *»tfr
100



The oo*t <m wlUwU im  tqr taktag nitrogen of mmon&am 

oulpfeoto aa ita ilc rt*

Por pound ftf i t  oontotoo \$  o itrap o a  »ho ooot •  1 mgno,

fh* coot off tho olurvy to 2.QT

%2*0? » 565 

-  T55.»

Vbm OOM7 owo« tp  oolliod o luny (755.55 •  697.19)

• to 5 0 .4 0  **

Tbopwfwre Per poor the aoattarj 
raturoo foot ib v iy

** '4  lot# Sock of AgrlooHuvol foot* ooft figure*. 

Oovonaoat of M r a ,  I961» p* 195*

•  9 t»  tc r t lU o e r  Aooooiotioa o f lo tto  • m r u m i  u rm m ric*  

1963- 6 9 * p. 79.



Apvntiiate xv.

80QK3D IT M , Of t1W * « J t  0A8 OOJfcJtJWmoS AID COW 190WWT> POR
TKS 0A9 POR TIB FXR9T DAY

Coalnd 
IMM t f  thm *1am tuiMii Om  oaMUMptloa Co«t l mum fl 

U  atflutM  la  m u ft. ^  M m

! M l 40 16 9* 5

aUcto MMi 90 1* 0 . 4

Cana* KaIimIm 45 IS 0# 9

K m 45 IS 0. 9

M aJAI pM&Til 32 12.0 0. 4

KUk I t 6.8 0* *

4mm4 P— 1 35 H o• 4

fa ta l Ur i  tatan
SM OMNIUM 244 97,* 0. 29

M at lM u m d  
th* f ln r t 4ajr
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Cm M4 
I m m  o f Mo 71m  M m  

la  nLauVm
0«0 ooanopU M  

la  o iu fl
Coot
M

imurvod
i*o&m

JOoo 49 10 0 . 9

S r lija l M lnM i 49 18 0 . 9

SU M M O N
p o rly al m 8 0 . 8

^ImAoM owrry 30 12 0 . 4

40 18 0. 9

iv ffad
OhappaMi 13} 42 0* 13

?otol U m  M m

g «  «oMun><ia> 389 113 0. 34
aai omI  inourrM  
tor  8 m  ooamfl M r



c -xjjd®  m m  o r t b s  won?, m b  casm inm aB «um o w r raGORw© po r
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