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VILLAGE DEMONSTRATION OF BIOGAS TECHNOLOGY: AN 

EGYPTIAN CASE STUDY 

M. N1.1l. IIALWA(;I, A. M. ABDEL DAYEIM AND M. A. IIANIAD 

Within the context of biogas R & D and demonstration project undertaken 

by the Egyptian National Resarch Centre, village demonstrations are of 

paramount importance. In this paper, a case study of a pioneering village 

demonstration is presented. 
Based on a preliminary sociological survey, "Al Manawat" - a tradi. 

tional Egyptian village was selected for the first demonstration. After a 

short orientation phase through which the biogas technology was intro

duced to a group of village representatives, a family was selected to 

conduct the demonstration experiment. Concomitant with tOe family 

energy requirements, availability of digester feed materials, site charac

teristics and other relevant factors, a family-size unit of a .nodified Indian 

type was designed and erected by the side of the farmer's house. The 

digester effective volume is 9 cu.m. and is connected to both a latrine and 
animal shed. The unit has been successfully operated sincL May 1981. 

The highlights of the constiuction stage as well as the unit performance 

characteristics are discussed. A preliminary lerlhno-economic appraisal is 

also outlined. Finally, social impacts are assessed. 
Initial results indicate that under the Egyptian village conditions, and 

particularly with the heavily subsidized fuel prices, the high saving in 

manure transport attained through the introduction of the biogas unit, 

appears to be the main benefit from the farmer's point of view. 

Dans le cadre de la recherche et du ddveloppement du gaz de fermentation 
et d'un projet pilote entrepris par Ie Centre national de recherche dgyptien, 

les ddmorstrations faites dans les villages occupent une place prdponddrante. 

Dans cat article, I'auteur pr6sente le cas-type d'une demonstration pilote 

faite dans un village. 
En -.; basant sur une encluilte sociologique pr~iiminaire, "Al Manawat",. 

qui -st un village dgyptien traditionnel, a itil choisi comme lieu de la pre

mitre dimonstration. Aprs une courte phase d'orientation au cours de 
laquelle le technologie dLi gaz de fermentation a dtd prdsentde 6 un groupe 
de notables du village, on a choisi une famille pour effectuer Ia ddmonstra

tion expdrimentale. En mime temps que I'on dtudiait les besoins dnerg6ti

ques de cette famille, Ia disponibilitd de matidres de base de fermentation, 

les caractilristiques de I'emplacement et tous autres lacteurs pertinents, une 

unitd familiale de type indien modifi6 a dt concue et drig'e A c6t6 de Ia 

ferme. Le composteur, d'un volume utile de matitres premirres de 9 m, 
est relid AIa fois aux latrines et A1'itable. Cette unit6 fonctionne avec satis
faction depuis le mois de mai 1981. 

L'article met en avant les points essentiels des dtapes de la construction 
et les caractdristiques de rendement de l'unitd de fermentation. IIesquisse 
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une dvaluation tochnico-.conomiquo prdliminaire et falt l'cstimation des 
retombdes sociales. 

Los premiers rdsultats montron' quo, dans le cadre du village dgyptien 
et particuli~remen, du fait quo les prix du fuel sant largement subvention
n6s, les dconomics importantes rdalisdos dans le transport du fuiler grAce 
A lintroduction do l'unitd de fermentation semblent 6tre, du point de vue 
du fermier, le bdn6fice principal. 

Dentro del contexto del proyecto de I & D y demostraci6n realizado par el 
Centra de Investigaci6n Nacional de Egipto, la demostraci6n en los villor
rios es de suma importancia. Este articulo presenta un caso pionero de este 
tipo. 

Basodo en encuestas sociol6gicas, un villorrio tradicional de Egipto, "Al 
Manawat" fue selectiondo para la primera demostraci6n. Despuds de una 
fase corta de orientaci6n on la quo se introdujo la tecnologia del biogais a 
las representantes del villorrio, so seleccion6 una familia con cuya colab., a
cibn se Ilevaria a cabo el experimento. Teniendo on cuenta las necesidades 
do energia do la familia, la disponibilidad de materia prima para el digestor, 
las caracter isticas del lugar y otras factores importantes, se diseA6 y con
struy6 un digestor de tamahio familia,-, usando un modelc India, al lado do 
la casa de la familia. El voumen eectivo del digestar es 9 metros cobicos y 
estd conectado a la letrina y al corral de animales. La unidad est6 funcio
nando con 6xito desde Mayo de 1981. 

Se discuten aspoctos do Ia etapa de construcci6n y las caracteristicas de 
operaci6n. Se hace tambiln una evaluaci6n tdcnico-econ6mica preliminar. 
Finalmente se evala el impacto social de la experiencia. 

Los resultados indican que en las condiciones do los villorrios Egipcios, 
especialmente on condiciones de procias de combustibles altamento sub
sidiados, los grandes ahorros on el transporte de abono debido a la 
introducci6n del digestor do biogas parece ser el mayor beneficio desde el 

punto do vista do la familia. 

1.0. Introduction 

Biomass is foremost amongst the renewable energy resources available to the Egyptian 
village. Crop residues and dung cakes provide the bulk of the energy used by those who 
live in the rural areas. The present ways of handling, storing and burning these residues 
are not only wasteful of energy but are also posers of serious threats to the ecological 
balance. 

Anaerobic digestion of biomass wastes offers a variety of advantages. In addition to 
converting wastes into useful energy in the form of biogas, it produces a slurry which can 
be effectively used as a fertilizer. Improved sanitation isanother beneficial consequence. 
Moreover. well.developed rural.type technologies are available and can easily be adapted 
and implemented using locally available materials and labor. 

In 1978 the National Research Centre (NRC) started a national research, development 
and demonstration programme to assess the viability of biogas technology in rural areas ol" 
Egypt. Thr village demonstration phase which is the central focus of the whole program
me was preceded by a multidisciplinary research, development and in-house denionstra
tion phase in order to: 
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(I) Explore appropriate technologies and gain the required understanding and capabil
ities so that appropriate designs could be safely presented to village people, 

(2) Be reasonably sure that the impacts created by the biogas technology (BGT) on 
the Egyptian villages would be positive, and 

(3) Develop insight and understanding of how to introduce BGT into the villages in 
a successful manner. 

The purpose of the village demonstration phase is to introduce the BGT at the village 
level using full-scale demonstration units. The programme seeks to identify the points of 
view of the village people regarding BGT acceptability, applicability and feasibility, as 
well as to appraise the techno-economic viability of the system. 

This paper covers a whole sequence of events, starting with the strategy for selecting 
the demonstration village and ending with field implementation and initial assessments. 

2.0. Basis for Selection of the Demonstration Village 

At the outset, criteria for selecting the first demonstration village were set in such a 
manner as to satisfy two basic requirements: 

1. Replicabilit'. The village should fairly represent the major type of existing Egyptian 
villages, which are normally referred to as "the traditional villages." 

2. Accessibility. In terms of distance and time required to travel, the village should 
be located in such a way that it could be reached with convenience and regularity by the 
demonstration project staff. 

Three nearby villages meeting the preset criteria were next chosen for tie purpose of 
conducting preliminary sociological surveys. These surveys served as the basis for the final 
selection of one of the three villages for field demonstration. 

3.0. Preliminary Sociological Surveys and Village Selection 

The main objectives of these village surveys were: 
(I) To collect relevant basic information such as type of soil, irrigation and drainage, 

predominent crops, animal resources, average family size, type of family housing, form 
of village cooperative, labor availability, quality and cost of organic waste materials as 
well as their use and handling, requirements of energy and fertilizers, hygiene conditions 
and waste handling systems, prospective village development plogrammes, and so on. 

(2) To start a sort of awareness to the project, identify the attitude of people towards 
accepting the BGT and to probe the farmers' points of view on how to proceed with the 
demonstration programme. 

The sample size in each village was 20 householders representing three landholdings 
of less than one acre, less than and more than five acres. 

Data were collected at three levels. The first was the village level, which provide a 
holistic, physical and socio-economic village profile. The second was the household 
level encompassing the selected sample, and the third was a more or less detailed 
case study on two chosen families. 
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These surveys provided a good deal of useful factual information about the three vil. 

lages as well as an early partial insight into attitudinal predispositions regarding the 

acceptability of biogas experimentation. Analysing this information and guided by preset 

criteria for village selection. "Al Manawat" was chosen as the demonstration village. 

Some of the basic relevant information about this village is given in Table I. 

TABLE I 

Some basic information about "Al Manawat" village (figures are rounded). 

15 milesDistance from the National Research Centre 
10000 personsTotal population 
1700 acresVillage cultivated area 
1250Landholders 
40%Illiteracy rate 
Primary till secondaryExisting schooling 
6Average family size 


Average animal ownership/family 3.5
 
Maize, wheat, vegetables, clover, datesPredominant crops 

Main community facilities Ariculture, veterinary and medical units 

4.0. Village Orientation and Demonstration Site Selection 

Prior to the physical demonstration proper, a preparatory phase wrs essential. Preliminary
 

leaders for the purpose of starting active working ties.
contacts were made with village 

Several meetings were organized with the village residents. These meetings served at least 
and arouse interest among the villagersawareness 

in BGT. The second was to provide the project demonstration team with the basic under

standing of the village life, its patterns, customs and influence structure. In addition, 

informal personal contacts were developed. As a result, much about the fabric of life 

and village inner setting was unveiled. Posters, films, and simple models of biogas digesters 

were utilized during this phase to explain, in a simple yet factual way, the various facets 

two purposes. The frst was to spread 

not only focused on its merits, but also on its constraints andof the BGT. Emphasis was 
possible liabilities. 

to the actual selection of the first family demonstration site, troublesWhen it came 
started to erupt. Oin account of the village social structure, as is usually the case in most 

factions exist. In Al Manawat, there are four tnain familiesEgyptian villages, various 
which dominate and amoi.g which conflict, feud and competition frequently take place. 

the four family leaders to explore their reactio,. EachIt was thus mandatory to contact 

insisted that a family representative should have a demonstration unit simultaneously,
 

otherwise the consequences would be serious. Careful examination of the four candidates' 

prospects relating to a successful pilot demonstration indicated that only one of them 

would be a suitable candidate. Explaining the rationale for proper candidate selection was 

tle other three. At this p lint, it was decided to take all four rein no way convincing to 
presentatives to the National Research C.-utre demonstration site and continue the discus

sions around the operating prototype digestors located there. When the various involve-. 
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ments pertaining to the construction and operation of tile digestors, as iley could 

conceive by seeing it alive, were demonstrated, the three candidateq that were deemed 
- wasunfit started to hesitate. The fourth villager who is the subject of this case study 

on the other hand even more convinced. The dispute was therefore amicably settled and 

all the four village factions gave their sanctions to start the first demonstration in the 

house of tile fanner selected by the project team. 

5.0. General Description of the Selected Demonstration Household 

The first demonstration case, which ii the subject of this paper, was selected to represent 

the average village family household. The chosen farmer is neither from richest top 

group, nor from the bottom rung of the social, economic or political ladder. Nevertheless, 

he is a widely respected figure in the whole village. 
The farmer Mr. Khamis, is about 50 years o!d. lie is married and supports five 

persons. Thse are his wife, a very influential village woman, his son, young daughter, 

daughter-in-law and an old female relative permanently living with them. Except for the 

son, who has preparatory ichoolhing, the family members can neither read or write. 

The family is completely dependent on agriculture. The father and son cultivate about 

5 acres of land by themselves. Three acres are owned by the family and the remaining two 

rented. Except for half an acre which isjust behind tile house, the remainder ofacres are 
the landholding is about 500 meters from the family residence. Thf main crops cultivated 

are vegetables, maize, and clover. 
The farmer owns a two-storey house made of red bricks. The upper floor is still under 

construction and is meanwhile used as a store. The house floor area is about 240 sq.m., 

together with a surrounding space area of around 100 sq.m., most of which is located 

behind the house and which is mostly used as a day sl~ed for the animals. The first floor 

consists of four rooms. a kitchen, a hall and an animal shed. The whole flooring is mostly 

compacted natural soil. There is a latrine inside the house which is connected t., a private 

trench for waste disposal. The trench is cleaned once every year by special workers, and 

the contents are normally added to tile manure to be used as fertilizer. Electricity and 

fresh water are available in the house, though there are frequent power failures and water 

cut-offs. 
The animal shed is a large indoor closed area, about 9 x 6 in. The family owns 4 large 

cattle (2 cows and 2 water buffalos), 3 calves, a camel, a donkey and two sheep. In addi

tion to the normal household activities (cleaning. washing and cooking), the farmer's 

wife, he daughter and dauther-in-law are responsible for most work relating to the 

animals and the shed. They feed the animals, milk the cattle, collect the dung and make 

the dung cakes. 
The animals are only confined in the shed during night, and are taken either to the 

field or kept outdoors during day time. On account of the shed soil.floor bedding 

materials had to be used to keep the area dry underneath the animals. Normally, the 

farner used to cut soil from his field, move it to the house, and then use it as bedding 

material in ani anount equivalent to about 50 kg/day during summer and 150 kg/day 

during the winter. Thi, results in the gradual build up o' imanure which has to be cut 
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every month during winter and every 2 months in the summer season, moved to the field 

and kept their as at.-impost heap till used as fertilizer 

The kitchen has a small open-fire stove as well as a rural nud-type oven. Both are fired 

with dung cakes and agricultural residues (maize and okra stalks usuJly). Tile oven is 

used mainly for baking once every week. In addition, there is a kerosene stove used occa

burner with small gas bottle which issionally for cooking, and a portable butane gas 

utilized mainly for making tea. 
The family average monthly fuel consumption is about: 

40 dung cakes (about 10 k;,) 20 000 k.cal x 10% efficiency = 2,000 

40 pacKagc- of stalks (IOU kg) 400 000 k.cal x 10% efficiency = 40,000 
= 

20 liters kerosene 180 000 k.cal x 50% efficiency 90,000 

8 kg butagas 100 000 k.cal x 60% efficiency = 60,000 
Total 192,000 

which is equivalent to about 42 liters of kerosene per month. 

6.0. Biogas Plant Site Selection 

rhe free space behind the house was found to be the most suitable location for the biogas 

plant. It is large enough (o accommodate the digestor, its connections and ancillary 

facilities for handling the digested effluent materials. The area is exposed and sunny. 

to the animal shed, house latrine and kitchen. Besides,Moreover, it is directly adjacent 
there are no drinking water wells in the vicinity, and thus, water pollution hazards are 

non-existent. 

TABLE 1i 

Estimate of feed materials available for digestion 

Unit Daily average/ 
unit, kg 

No. of units Produced daily, 
kg 

Availablea daily. 
kg 

(1I)Cattle hingi) 

Full-growrn buffalo 
Full-grown cow 
Fattening call' 

20 
15 
10 

2 
2 
4 

40 
30 
40 

26.4 
20.0 
40 

Total (1) 110 86.4 

(2) Ihtunan excremct 

Person 0.4 6 2.4 1.7 

Total (I) + (2) 88.1 

a Full-growr, animals spend about 8 hours per (lay outside the shed. thus the amount available for 

digestion is only 2/3 of tlv quantity produced. Similary. around 70 per cent of the human excrement 

is assumed to be available fo. digestion. 
lbOnly cattle dung is used for digestion. In addition t ,the dung, about 30 I:!of urine per day will be 

available after the design of the animal shed ismodified in order to have asloping concrete floor. 
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7.0, Selection of the Plant Capacity 

the amount of feed
Tile three main factors determining the capacity of a digestor are: 

time and the household energy requirements. In this
material available, the detention 

feed it only with animal 
case, it was decided to build an Indian-type digestor and to 

not only be for gas and fertilizer production,
and human excrement. Thus, it would 

but would also serve as a means of waste treatment. 

The amount of feed material available for digestion was estimated, as shown in Table 

88 kg/day. Previous data obtained from prototype digestors operating
Ii, to be around 

Research Centre, indicated temperature variations throughout the year,
at the National 
with a mean about 25"C. The retention time should be in the range of 50-60 days to 

matter in the order of 40 per cent.
achieve reasonable conversion of organic 

conditions, the average daily gas production would be in the neighborhood
Under such 
of 0.3 cu.m./cu.m. digestor volume using a feed concentration of 8 per cent solids (i.e., 

around 1: 1 dilution with water). Therefore, for a retention time of 50 days, and a daily 

feed of around 180 liters (after dilution with water), the volume of the digestor would be 

amount of daily gas productionthe design size chosen. The average9 cu.m., which was 
cu.m., which would be more than enough for all the family residen

would be around 2.7 

tial energy requirements.
 

8.0. System Design and Construction Work 

be around 4 meters deep underground.
A standard 8 cu.m Indian-type digestor would 

lHowever, since the water-table at the demonstration locality was found to be 60 cm 

below ground level, a modified design was deemed necessary to cope with this situation 

in a technically sound and cost-conscious manner. 
of two verticalThe modified-version digestor, as shown in Figure 1, was made 

and wide to avoid going deep
cylindrical sections. The lower section is shallow 

to minimize by-passing, which is particularly
underground. It has a central baffle wall 

is directly connected to the digestor. This lower
important in this case where a latrine 

section tapers to a narrower upper section which encompasses the gas holder. The net 

underground depth could thus be reduced to 2.0 meters. 

The concrete base of the digestor was strengthened, to withstand the uplift force of 

by increasing its thickness. Furthermore, a circular horizontal ditLh was
ground water, 
dug around the base of the digestor, packed with gravel and connected to a deeper sump 

where the water could be continuously pumped out during construction. Finally, the 

pipe connected to the sump to allow removal of
digestor was provided with amlexternal 


water surrounding the digestor before emptying it for any reason.
 
made of mild steel sheets. The frame is

The gas holder is of a welded construction 
of flat iron. Though ,he essential design

made of angle iron, whereas the mixing bars are 
quite similar to the original Indian design, certain changes

features of the gas holder are 
The holder was made slightly wider and shallower than the original

were introduced. 

design in order to permit some saving in the restricted depth of the digestor. Moreover.
 

the holder wall and roof were fabricated from thinner steel sheets to reduce its cost. The
 



336 M. A. El 1 alnagi et al. 

E 
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1- Digester 4- Feed mixer 

2- Gas holder 5- Effluent chamber 

3- Feed mixing chamber 

Fig. 1. The modified Indian type digester. 
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30v 30"06 10Fnlq Flat iron, 

Fig. 2. The gas holder. 
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roof of the gas holder was provided with a small water tank to compensate for its lower 

weight and was covered with a polyethylene sheet umbrella to act as a solar heater at the 

same time. The whole surface of the gas holder was painted with an anticorrosion paint 

and was finally covered with bitumen. Figure 2 shows the detailed design of the gas 

holder with its central guide pipe. The gas holder can freely rotate around its axis and 

thus can affect some mixing and break any scum formation. 
The feed and discharge ports of the digestor were made of 4 inch cement pipes. The 

to the anirial shedfeed pipe is connected directly to the latrine, whereas it is linked 

through the feed tank where the dung, urine and required amount of dilution water are 

thoroughly mixed. The feed tank is a small chamber 90 x 80 x 50 cm. fitted with a hand 

operated blade-type mixer. It is covered with a transparent polyethylene sheet. This 

cover serves two purposes. The first is hygienic, achieved through the confinement of the 

fresh wastes with their noxious odors and preventing them trom being a breeding place 

for flies and insects. The second isas a heater warming up the tank contents by converting 

the tank into a sort of a solar collector. The size of the feed tank was set so as to ac

comodate the daily batch of shedfeed, which is kept in the tank for a few hours to be 

wamed up before being admitted to the digestor feed pipe. 
The digestor exit pipe leads to a small discharge chamber, out of which the digested 

effluent flows to a drying pit. 
In order to facilitate the handling of the manure and to increase its collection efficiency, 

certain shed modifications were affected. The floor of the animal shed was made of con

crete. It was designed with appropriate slopes so that the urine could flow freely to a 

common channel along the whole length of the shed to whiclhhe dung could also be swept 

The channel discharges into the mixing feed chamber. In this way, the shed can be kept 
house greatly improved. Moreover, theclean and the overall environment inside the 

amount of manure collected isincreased by more than 40 per cent. Much more significant, 

however, is the considerable economic saving resulting from abandoning the old siLed 

bedding system with its associated handling an"l transpor, costs. 

The gas line is made out of 3/4" galvanized iron piping which connects the digestor to 

all the points in the house where the gas isto be used. The whole pipeline is designed with 
"ufficient slope so as to allow easy flow of any condensed water to a common water

drainage trap. The gas pipe is connected to five delivery points. Two of them are for a 

two-burner cooking range, the third for aspecially-built oven, the fourth supplies the gas 

to a lamp for lighting and the fifth is used in the living room in conjunction with a 

portable burner for the making of tea. 
A flexible rubber hose is used to connect the main gas line to the gas holder. This 

allows the easy rotation of the gas holder required for scum breaking. 

All the gas-use devices were procured ready-made from the local market. Since they are 

intended for bottled-gas use, modifications were made so that they could use biogas 

efficiently. 
Local village labor was employed for all construction work. Despite the greatest 

diligence, care and close supervision by the project engineering group, several problems 

were encountered during the construction phase. For instance, power failure was frequent 

(the team was using an elect rically-driven pump for ground water removal), the owner of 
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Fig. 3. Digester layout and connections. 
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the village workshop (who was given a small card-board model of the gas holder) did not 
meet his obligations and caused a considerable delay, and the work of the village plumber 
was defective and needed several repairs. Such mishaps led to a much longer than antici
pated construction period. The householder, who was enthusiastic and very much drawn 
into the various events in order to acquire basic skills as well as a sense of ownership and 
pride, started to become somewhat meticulous, particularly when some of his skeptical 
non-supporting neighbors began to tease him. However, once the construction was accomn
plished, and the biogas plant was in successful operation, his confidence in the 
demonstrating team became unshaken. Ilis house became the meeting place of many vil
lage residents. Even former non-believers were completely converted as if a "sort of 
miracle" something beyond their expectation had happened, and all of them wished that 
they had been "as lucky" as him and owned a similar biogas plant that would provide 
them with the kind of benefits that he would finally accrue. 

The layout of the unit is shown in Figure 3. 

9.0. Start-up of the Digestor 

The digestor was started up on 7 May 1981. The amount of manure needed for about 
50% of the initial charge was previously collected and stored during the last stage of the 
construction phase. It was about two weeks old and hence became semi-dry at the time of 
starting-up the digestor. Consequently, it was difficult to disperse in water and caused 
some blockage problems during the initial period of operation. The digestor loading was 
then gradually increased. Full capacity was reached in about 2 weeks from the start. 

Gas started to build-up after the 6th day of initial loading. The contents of the gas 
holder were vented sever-J times to ensure complete purging of any residual oxygen. 

10.0. Regular Operation 

Cattle manure and human excrement are the usual feed materials of the digestor. The unit 
is fed once every day with an amount of dung equivalent to that available from four full
grown animals. The normal cycle is that the urine (about half the weight of the manure) 
flows directly to the digester mixing tank, whereas the manure isswept towards the same 
tank. The required amount of water needed for dilution (A the weight of manure since 
the other half is urine) is first used to wash the floor of the shed before flowing into the 
mixing tank. The manure-urine-water mixture, after being left for a few hours for solar 
heating. is thoroughly mixed with the blade mixer and then fed to the digester. Household 
human excrement, with the minimum possible amount of wash water (no flushing), 
flows directly into the digestor. 

A volume of digested effluent equivalent to the quantity of the feed discharges from 
the exit pipe into the slurry pit where it is left for few days for partial drying and where 
it is mixed with a very limited amount of silt. kitchen waste, house garbage and some agri
cultural residues to absorb tile excess water and increase the organic fertilizer yield. Every 
7-10 days, the selni-dried product is loaded on the camel and transported to the field 
where it isstored in the compost heap till needed for use. 
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- The gas generated is consumed in the house for cooking, water heating, tea-making, 
and sometimes for lighting when there is a power failure which occurs frequently in the 
village. The anount of gas produced ismore than sufficient for these energy needs. Any 
water that condenses in the gas line drains into the condensate trap, where it discharges 
quite easily. 

During the initial period of operation, the family members were trained for skillful 
operation and management of the unit. Within arelatively short period, they were familiar 
with all the details and precautionary measures and were capable of diagnosing and solving 
any problems in a very responsive and efficient manner. This allowed the project team a 
smooth disengagement and except for occasional sampling and performance follow-up, 
the management of the unit iscompletely undertaken by the family. 

11.0. Follow-up of Digestor Performance 

TABLE Ill 

Perfornance characteristics of the modified Indian type demonstration unit at Al Manawat village 

Period Date Pressure Temp. Estimated State of Gas production 
days cm. water 0C retention operation m / m 3 / In3/ 

time-days day m3 animal 

digester 
volumae 

0 May 7 22 Start 
6 May 13 10 Start liberation of combustible gas 

33 June 9 10 25 90 Unsteady st. 
52 June 28 10 27 90 Unstczdy st. 1.73 0.21 0.43 
79 July 25 10 29 90 Stead, st. 1.91 0.23 0.48 

110 Aug. 25 10 29 90 Steady st. 1.74 0.21 0.44 
164 Oct. 18 10 27 90 Steady st. 1.71 0.21 0.43 

Key data pertaining to the performance of the demonstration unit over the past period, 
are compiled in Table III. As mentioned before, the unit was designed for a retention 
time of about 50 days on the basis of pre-estimates of the organic wastes available from 
the animal shed as well as the family residential energy requirements. Estimation of the 
capacity was based on the availability of dung from 8 animals. However, only the dung 
available from four full-grown animals was used. Accordingly, the actual amount of dung 
utilized in feeding the digester is estimated to be about 48 kg/day, which is equivalent 
to 100 liters/day after dilution to the required concentration. The unit was thus opera. 
ted at a much longer retention period of about 90 days. Under these conditions, tile 
maximum gas production rate reached was only around 1.9 cu.m. per day, which isequi
valent to about 0.23 cu.mn./cu.tn. digestor volume.day. Gas analysis indicated that 
methane content isaround 60 per cent. 

The digestor effluent was also evaluated as fertilizer and an actual field fertilization 
experiment is still going on. The occurence and survival of some enteric pathogenic 
microorganisms and parasites are as well being followed up. It is too early, however, 
to assess these results. 

http:cu.mn./cu.tn
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TABLE IV
 

A preliminary economic appraisal of the demonstration zinit (9 in)
 

Investment costs 
Digester building 350 L.E.5 
Gas holder 300 L.E. 
Modifications of animal shed 150 L.E. 
Connections and gas use devices 100 L.E. 

Total 	 900 L.E. 

Annual production costs 	 International (L.E,) Local price (L.E.J 
Energy basis Energy basis 

Depreciation 
Civil constructions (40 years) 	 12.5 12.5 
Connections & gas use devices (10 years) 10 10 
Gas holder (10 years) 	 30 30 

Total depreciation 	 52:5 52.5 

Repairs and maintenance 	 30 30 

Rent of plant site land 	 6 6 

Total annual production costs 	 88.5 88.5 

Annual tangible benefits 
24b 

Biogas (kerosene equivalent) 79 

Saving in manure handling &transportation 100 100 
Total annual income 179 124 

Return on invested capital 	 10.1% 4% 

a L.E. is Egyptian pound x 1.25 US $
 
b Actual savings accrued when commercial fuels (kerosene &butagas) were not used any more.
 

12.0. Preliminary Economic Appraisal 

A summary of the calculations are given in Table IV. The profitability is analyzed in 

terms of the simple rate of return indicator because more sophisticated types of analysis 

are not warranted at this stage. Energy is valued in one case on the basis of the 
inter'national price of kerosene, and in the other case on the basis of actual local prices. 

No value is assigned to either the raw materials or the produced organic fertilizer since 

they are assumed to be more or less equivalent. Only tangible benefits resulting from tie 

biogas produced and realized savings in manure handling and transportation are taken 

into account. Intangible benefits relating to sanitary disposal of wastes, pollution control, 

improved health and women time saved in fuel preparation and cooking are not 
accounted for. 

Results indicate that such a venture is at best marginally feasible. One reason for this 

is the under-utilization of the unit as it is operated at a much longer ret.ention period 

than what it was desigaed for. Another reason is the extremely high governmental 

subsidies of local petroleum-base fuels. 
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13.0. 'Preliminary Assessment of Social Impacts 

Aside from tile early favourable impression widely spread in the village and the neigh
boring villages regarding tie B(;T. certain social impacts relevant to the family members 
of the demonstration household are worthy of delineation. These may be best described 
from the male and female nmcbers-of-the family points of view. 

The head of the family and his son are extremely gratified with the introduction of 
BGT in their residence. Apart from the prestige and pride they feel as being country-wide 
pioneers in this regard, the monetary savings they realized are appreciable. Before owning 
a biogas plant, they used to bring large amounts of silt from the field and use it as an 
animals' bedding material. Much larger volumes of manure have to be moved in the 
reverse direction. These periodical handling and novements of silt and manure are highly 
labor intensive and costly. The modifications introduced in the animal shed in con
junction with the installed biogas system. reduced considerably the magnitude of these 
operations and affected around L.1I. 100 in annual savings. Another saving was achieved 
when the generated biogas replaced the kerosene and butagas they used to buy before 
owning the biogas plant. This is estimated at more than L.E. 24 per year on the basis 
of locally subsidised fuel prices. 

Thc ladies of tle family fell tile favourable impact of the biogas unit even more deeply. 
Since they stay most of time in the house and take care of all household-related activities, 
they are indeed the true beneficiaries of the installed system. The quality of their life has 
improved to a great extent. The house is now much cleaner and its environment much 
healthier. By having a clean, concrete-floor shed, milking the cows became a healthy 
enjoyable endeavour. Earlier, before the introduction of BGT, this was a terribly hated 
'dirty' task particularly during winter when the shed floor gets extrenely wet and muddy. 
Moreover, the family has acquired a modern kitchen equipped with a gas range and oven. 
Cooking is now a pleasure with no smoke and it is a imucl less time consumning activity. 

In essence, tile family is extremely happy, proud and pleased with the outconie of file 

demonstration. They receive visitors almost everyday and feel an indescribable pride in 

showing them the unit and explaining the type of benefits it can avail to them. 
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