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CHAPTER V

OPERLTIONAL ASPECTS OF THE BIQGAS PLANTS

GENVRAL REVITW
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.1 | INTRODUCTION ¢

The success of new technigue and jits devices in any
line of production depands on its adaptability to ¢k nced
of the product and economical use of it and alsa 1ts capacity
to save the consumption of raw materisalg, In other words,
the new technical devices in the production preocecss aim at
’lelimination of westage of vaw materials. Accordingly. the
new devices namely biogas plants recently iatroduced in the
rural sreas must a&im at eliminstion of wastage of the
sources of cooking fuel materials thav have been usged for
cooking purposes by the rural population. hs gtated some
whare earlier the rural pooulaticon..nss been and still using
the animal wastages and £irewood from nearby for@st.‘whe
parpose of new biogds plants is to aveid wastage and
reduce the consumption of firowood, Dux the new devices
can not ba a perfect substitute for animal wastes and
firewood which are being presently consumad by a large

saction of the rural populstion.

5.2 DIFFERENT STIZ0S OF TUE BICGAS PLANT @

The biogas plants may be of differcnt sizess The
minimune gize of the biecgas plant is to be 2 Cubic metres,
{ 70 Cubic feet)the maximum size 25 Cubic metres (275Cubic
feet). Ac for asg the size of the bicgas plant is concerned,

it geems to be quite £lexible. In other words,the size of
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2 plant could e adjusted in 2eccordsnce with the
requirement of the fusl consum'r and alse the quantity
of wagte available €rom anim2ls, The nuneer of animails
per family mey decide the reguired size of olant,
Therefore, 2n wniform size of the plant may not be
feagible in reepect of families having varying number
of cattle population. If one takss into accrunt the
average number of cdttle population per femily to be

2 to 4, 2 Cubilc metres capacity plant may be considered
38 & guitable zize for the yural families. EBven though,
the capacity of the piant could range to 25 Cubic nmeires
{875 Cubic feet), the plant of this size may not be
worthwhile congidering the capacity of the small and
morginal farmers and landless agrilovlturzl lasbours’ who
dondnate the rursl economic scene, Since the capascity of

the plant 1s counstrained by the number of cattle populatcion

and number of cattle population in turn upon the size

of the land holdings. The plant with 8 large capascity
may not be viable in cases of a isrge nunbsr of farmers.
This could he described as a structural constraint on the

spraad of biogas plante in the rural areas.

Table 5.1 ghows the capacitywise reguirement

of the number Qf animal population, ‘



TABLE 5,1

P

L

THE STZSWISE REQUIRED NUMBER OF CATTL: POPULATION

) 3r.Nce Size of plant Minimum necesgsyy
) mmber of cattle
y
/ Cubic Cubic
meter faet
i 2 3 4
1 2 70 2udl
2 3 ics Sy
3 4 140 T8
4 6 210 9=l2
5 8 280 13=13
& i0 350 1620
7 5 525 21=30
8 20 700 31-40
9 25 a878 Alwd
30UCS 1) Gobar Gas Sanyantra

( Ajochaya Kalachi Garaj)

{(Cobar Gas Plant: Present Dav's Need)
Directorate of Gobar GCas Scheme,

Khadi end village Industries Corporation
('KVIC )

Cramodhong ,Irlla Road Vilevarle (%)

Dombay 400 056,
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Bvan them ,for biogas generagicn animal and
human wasts such as cow dung.buffalo dung urine,
poultry droppings free from litter,horse dung.free
£rom bedding material,other live stock execreta ,
tight soil etce.can be used for feedstock, Prom the

technical point of view and algo efficient use of the

biogae plant it is desirable to use mixture of esxcreta

in order to generate more ¢gas hecause a8s compared to

cattle dung (100%), the gas production is 60% from
poultry droppings, 70 % from goat excreta, 150% from
horse dung 3nd 250% from pig dunge. In order to utilise
other materisls like water hyacinth,crop residues,
forest litter etc.reszarch work 1s in progress o
devalop sultable designg of dbiogas plént. There are
two tested and field worthy designg of bilogas units.

There are (1) Ploating CGas Holder type {gobar gas plant)

This design was £irst developad in the
year 1954 in India, KVIT,Bombay adopted it for nremobion
in 1962, Therefore, it is alsc known ag KVIC typz
gobar gas plant. The fleating 29 holder type gobar gas

plantes could be divided into two modeiz .,

1) vertieal wioating Oss Wolder

ii)} Porizontal Floating Gas tolder.

The other type which 19 in vogue is known

asg, (2) Pixed -Dome Type (Janata Biogae plant)

L)

This type of plant wag first developad

by the State Planning Institute,lucknow in 1978, It is
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an improved version of the Chinese FPlyed Dome Bilogas Plant.
In India,there are number of diffcrent modelgs Tn the light
of the policy guideline regarding multi-model and multi-
agencics appreoach,.many agencies including Govermental and
ron=-tovernmental have takon keen iﬁterest and devaloped

so many models in view of the basgic principles of
construction of biogas plant, They have reduced the

scarce materisls and consequertly the coszt of plant.

In the recent years, the lasrge numbar of models have bean
develmp@dg Bven these models have got their own m@fita
and demarits. Te need not go into ?he details, Our maih
concern 19 to £ind ocut the benefits to the bilogas plant
Yolders over and shove the hraaitionai methods of fusl
condumption.

CLASSIPITATION OF BICGGAS PLART POIDERS ACCORDING
5.3 VARIOUS GIZEZ IN MURGUD TOWN

From the above general moview ,we notice that,
there is & 1srge number of, varying sizes of the gobar gas
plants which may suil different guantities of the cow dung,
kuffalo dung snd sheep drops. In otﬁ@r words,the aizes are
framsd so 82 to make them sultable %o emdll or big size
family and also useful in terms of availability of raw
materisl i.e, cow dung, buffalo dung astec,which in turn
depands up.on nunber of animals z2nd collection of gobar,
for different gizes of gobar gag plants held by the

surveyed families in Murgud Town. Refer Table 3.2,
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TABLE No,5.2.

CATEGORIES OF BIOGAS PLANT ACCORDING TO PLANT sxzz
"AND TYPo OF PLART

{Size of Plant in Cubis Foet)

ig: Model of Plant wizae of thz vlant - Total

105 140 210 240 280 500
1 2 2 4 5 6 7 8 9
i, RVIC 1 6 36 4 &5 1 53(94,64)
2. JANATA "l e o= 1 @ - 2(3.58)
3. DINBANDHU - 1 = - - - 1{1.78)

TOTAL 2 7 36 5 5 1 56(i00%)

{NeB.: Figures in the brackets show percentage of models
of plant to the total number of plant ),

According to Table 5,2 the sizes of the plant in
uge vary from 105 Cubic feet to 500 Cubic feet. 2 qlancg
at the table will show the heavy concentration of the
biogas plant holders in the class of 210 Cubic feet. In
this class the number of the polders measured‘36. Above
this size clasg i.e, betuween 2&0 Cubic feet to 500 cubie
feet there are onlytwo household £amilies having biogas
\ plante, The bregak up of ths éamilies in this clags
(above 210 Cubif feet to 240 cuybic feet glbar s plant{
numbers to 5 families, 280 Cubif feet by 5 femilies and
500 cubic feet by only 1 family. Below 210 Cubif‘ﬁeet
size of biogas plent,there are only 7 families win

pogssess geobar gas plant and of 140 cubid feet ,thore
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are 2 families who have plantes of 105 Cubic £z2et,
Again the medel designed by KVIC, is more popular
among the biogas holders. Others like Dinbandbu model
are not So popular in rural commun%ty. éery rece%tly
Dinbandh models are (being preferred to) KVIC Model
i.c. people are showing inclination to Dimbandhu model

rather thon to KVIC model.

5.4 PLANT SIZEWISE DISTRIBUTION OF CATTLE
POPULATION AND THE REQUIRTD NUMBER OF CATTLE
POPULATION

TABLE Nunber S.3

3
DISTRIBUTION COF THE NIMAL POPULATION TO THE SI4i OF
THE GOBAR GAS PLANT

{size of plant in Cubic veet)

Sre NoJ.of Size of the Plant Total Total
Noo Animals «w number  nupber
105 140 210 240 280 500 ©f of

Plant/ the
Families Animals

i 2 3 4 &5 6 7 8 5 10
3444546  2x%9
+7.8

1 1 - 3 4 1 = = & 6
2 2 - 4 9 3 1 = 17 . .38
3 3 2 1 5 l = 10 30
4 4 - o= 5 o w = 5 20
5 5 - 1 & - = - 7 35
6 6 - = 3 - - 3 18
7 7 - = 2 = 2 = 4 28
8 8 - - 1 - 1l 8
9 1o - = l & o = 1 0
io 12 - - « w e 1 1 12
i1 19 - - L 1 19
12 TOTAL 2 7 3% 5 5 1 56 220
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The earller table 5.1 gives the detailed gizewise

distribution of minimum {reguired) (Namber of animels)
P

for full use of the plant. The minimum requirement of

the nuwb~r of eattle population for full use of the 105
Cubkic fzet gize plant is 5 to & animals, But out of the
surveyed famildiea, 2 families having the same size planks
do not possesg the recquired number of 2nimal population.
Zach of them poscesses 3 animsls indicating thaet.their
plants have not been fully utilised. The next siza group
of plant is 140 Cubic feet.which requires the minimum
numbzr of animal 7 to 8., It is strange enough to find cut
that in this category of houzeholds having 140 Cubie feet
gobar gas plants do not have the minimum required number
of animal population. Colwm numbey 4 indicates that out
of 7 families 4 familiss have 2 anlmals,and only ome
family has got 5 onimals and remaining 2 have 1 o 3
animals. Here also the households having 140 cubic feet
gobayr gas plants do not fulfil the prescribed nunber of
animal population. One may feel wonger 25% how the families
faliinq under this catzgory operate their respective |
planty with quite limited numer of animalr population.

A large ﬁnmber of househaldé is concentrated in the
category of 210 Cubic Feet size plants. The required
number of animal population keing 2 to 10, only one
household out of 36 has a8 minimum required number of
population that is 10, The rest of the houscholds £all
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between the range of animasl popul$§ion varying batween

1 to 7. The same observstion can %&kmade abont the use

of the biogas plant of this nize. The\%Qxx categories of
gobar gas plants are 240 Cubif fect and 280 cubic fest

size plants. Their ainimum number of required\éa;mal
population is 13 to 15, out of the 10 fomilies (sjkelcnq

to each ecategory) Excepting one even not 3 single family
fulfile the minimum required number of animals,. Only one
family's enimals =2 excead the roguired number. The last
cotegory of surveyed housefolds belongs to those who have
gobar gas plant of 5 Cubic feet.Theré is only one family
that pogsesses 12 anima2ls but the reguired number of
animals feor running the plant is 21 to 30, From the
analysis of the households from the view point of the required
number of animal population and the actuyals,the conclusion
emerqew'that.thera is a divergence between the two and

ag such the gobar gas plantg installed so far did not work
to their full capacity. So the households do not wholly
depend upon gobar gas plant for meeting thedir fuel require-
mmntl. For details rofer table 5.3, Powaver, the household
families that have been using the plant could meet fuel
consumpt ion for cooking and some other purrogses not wholly
but partially. The problem of under utilisation of gqobar
gas plant could then be golved only by the way of increasing
the number of cattle population. To carry this analysis
logically further, the increase in the numbsr of cattle
population per household is limited by the shortage of

Modder which in term depends upon the size of land holding
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and common lands which are free ¢o the willsge
community for grazing tteir catile. During the recent
years the comnunity lsnds are being used for same other

purpnses.forests have become debarred and the problem

of supply of fodder has agsumzd serxious dimensions.

2 .
Further more the recent trends of mechanisation of Farming
operstion have discouraged the fsrming community o

disown their draugh animsls like bullocks #rid-buffaloe.

One could increase the numbor of dairy animal populstion
but that too is restricted by the size of holding of
individuals £amilies. on the basis of this factual
deseription of households with gobar-gags plants and
without gobar gas plants one could leadftp the conclusion
that the universal appliéation of gobar gas plant on the
individualistic basiz may not be a worthwhile proposition.
the room for Goubt that the hoﬁmehelds using ﬁhe gobar
gas plants have been induced by the capital subsiddes,.
granted liberally by'State Coverntient and agencies like
KVIC, irregpective of the adequate supply of snimal
exeretad vwhich is governed by the ﬁnnmwx'of'animals and
quaﬁtiﬁy oé fodder used for feeding the animals is nét
totally in valid.

Still,we do not deny the advantages of
gobar gas plants in mecting the requirements of the rursl
population and also the @Avw“h%%oﬁ economy over the use

of traditional sources of cooking fuel, But,we doubt
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oniy the fcasibility oflgobar agag plantg in respect of

all the rural households, The long term solution to

the problem of fuel for different purpsses will be enhanced
supply of naturzl gos through a expanded network of it

distribution gsystem in the rural sector of the econcmy.

wh RE A%

1) Cobar CGag Sanyantrs
{ Ajachaye Kalachi caraj)
GOBAR GAR PLANT
Praosent Day’s Need,
Directorate of Gobar Gas ~cheme, Fhadi and villane
Inditries Corporation (KVIC), Gramedyog, Irlls Read,
Vileparle (%) Bombay 400036,

2) Models of the Gobar Gas Plant.

1) K¥IC Madel
2} Janadta Model

3) Gaystri Model,
4) Manipal Model
5) Dinbandhu Model.
&) Shivsadan Model,
7% IARI Model

8) The Reraglri Borizontal Plants,

9) Belur Math Model (Ramkrishna HMission Belur Math)
10} The NEBRI Model,

11) Jyeti Top Loaded Digester Model,

12) OGanesh Model.

13) MCRC Model
14) ASTRA Model
15) TMNAU MCOEL,
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CHEMICAL PROCESS OF METHANE G6GAS
PRODUCTION FROM ORGANIC RESIDUES,

Cattle Dung Organic Residues

}

l 4 ‘ 4
FQtS \Cel‘lulose/ PrOte"ns
Stage I

Hydrolytic bacteria

v
Soluble simple compounds except acetate
Stage III Stage II
Homacetogens Acetogens
L . -
Carbon dioxide Acetate -
a Stage IV
Hydrogen formate
Methanogens
Stage IV
Methanogens
v
Biogas
Methane —+ Carbon dioxide
(70 %) (30 %)

k. BALASATIED KRARDEXAR LIBRARS
COMAJL DLYEESITY. KOLBADER,




