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PREFACE

Biogas has proved to be a viable technology in the physica and socio-economic conditions of Nepa. The
hydropower generating potentia of Nepal is cacuated as one of the highest in the world but only about 12
percent of the population is connected to the national electricity grid. The percapita energy consumption is
one of the lowest in the world and more than 90 percent of the energy use is in the domestic sector, mainly
for cooking. Nepd's agrarian economy is fully dependent on imports for al of its chemica fertilizer,
petroleum and coal requirements. The growing population and small scale industries are pushing the use of
traditional sources of energy (forest and agricultural waste) beyond the sustainable generation capacity of
the existing forest and farm lands. The occurrence of natural calamities such as draughts and floods has
become more frequent in the recent past owing to the removal of vegetative cover on the fragile geology of
the young mountains. This situation, coupled with the low rate of literacy and low investment capacity, is
bringing more and more people into the ever tightening grip of poverty. Amidst al this, the biogas
technology has gained popularity in Nepa for its multitudes of benefits. Nepa stands highest in the world
in terms of the ratio of biogas plants over the population.

Biogas development in Nepa has remained largely a private sector operation. The role of the government
has been limited to provide policy framework and subsidy funds. The Biogas Support Programme (BSP),
initiated in 1992 under the Netherlands Development Organization (SNV/N), is the first comprehensive
programme implemented in the country which is planned to continue till 2002 in its third phase. BSP
started with an attractive subsidy scheme that pushed the annua rate of plant installation beyond the
servicing capacity” of exiging ingtitutions. The "single-agency, single-design” approach of the past has now
been modified to "multi-agency, multi-design” approach to benefit more from the potential of private sector
and the new designs developed in die neighboring countries. To maintain the high rate of success in the
"multi-agency, multi-design” environment, a strong qudity control programme is now in place. FAO
support is being used to develop a comprehensive nationa programme under the FAO/TCP/NEP/4451-T
project.

The biogas sector of Nepal is characterized by its focus on family size plants in rura households with
catties. The emphasis on research and training has been limited in the past. A strong training programme is
required to maintain the high success rate of the past. Equally important is to further increase the annua
rate of plant ingtalations to make use of the existing potential estimated at 1.3 million biogas plants. This
manual is expected to contribute towards attaining both of these objectives.

This manud is an outcome of (FAO/TCP/NEP/4451 -T) project being implemented with the Ministry of
Forest and Soil Conservation as the liaison ingtitution. CMS developed this manua through six stages. To
start with, a team of four CMS professionas prepared a draft of this manua which was improved upon
based on the comments and suggestions from the nationa experts and practitioners. At this stage,
professional inputs from FAO was also used. This first draft was put to test in the first training programme
participated by the 30 district and centra level officers from the departments of Forest, Soil Conservation.
Agriculture. Livestock, and other agencies active in the promotion of biogas technology in the country
including rura credit institutions and NGOs. The team of professonas who prepared the manua aso
presented it in the training programme and made subsequent improvements based on the experience gained
and comments received from the participants. Thus, an improved second draft was prepared and put to test
in the second training programme also participated by 30 participants from the same inditutions This
process was repeated for each of the five training programmes organized at 15 days interva during June to
August 1996. The draft manual prepared after the third training also incorporated the comments and
suggestions from FAO experts. Altogether 151 senior officias were trained in the process of bringing this
manual to its present shape.
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Preparation of this manual has been greatly benefited by the long experience of Dr Amrit B Karki, who has
provided his expert services on the subject in more than twenty countries of Asia, Africaand Latin America
Just before taking this assignment as the Team Leader, Dr Karki was decorated with the title of "Father of
Biogas in Nepa". His long service to this sector and wide international experience is well reflected in the
manua making it relevant not only to the conditions of Nepal but also for other countries interested in

making optimum use of their bio-energy potentia.

Mr. Krishna M Gautam deserves specia thanks for his contributions as the Training Specidist and Rurd
Energy Expert. This manua would not have seen this light of the day without his untiring efforts in
enriching the manua with the wide rage of information and their succinct presentation.

The contribution from Mr. Govind P. Kande (Chief of the Programme Monitoring and Evaluation Section
of the Ministry of Forest and Soil Conservation) both as the National Coordinator of FAO/ TCP/INEP/4451-
T project and member of the expert team is well appreciated.

Thanks are aso due to Dr Krishna B. Karki,. a Soil Scientist and Agriculture Extenson Worker, who
provided his valuable time in presentation of the materia in the training programmes.

CMS, dong with al of the above four members of the expert team, express their sincere thanks to Dr.
Gustavo Best from FAO Headquarters. Rome, for this continuous support and encouragement to the team.

In addition 10 the core group of four professonals, CMS aso used the services of two professiona
engineers. Mr Ajoy Karki. an experienced engineer and member of Editorial Board of Biogas and Natural
Resources Management newdetter, assisted the team in technically improving and editing the manual. Mr.
Ajaya L Shrestha. Director of CMS. did the fina editing of the manual. The contribution made by these
two engineers has been of utmost importance in improving the structure of manual and its content.

Dr K C Khandelwal. an expatriate consultant expert from FAO participated in the two of the five training
conducted. His professiona inputs helped to define he contents of the manua as wel to improve the
presentations We are greatly indebted to his support not only in bringing out this manual but also in other
ventures of CMS in the biogas sector. Ms Regula Meerhofer from FAO office in Kathmandu deserves
specid mentioning for her facilitating role during the assignment period.

| take this opportunity to thank al 151 participants of five training programmes for their vauable
contributions in making of this manua. | aso appreciate the painstaking efforts made by Messrs Hari
Upreti, Surendra Shrestha, Murai Dahal, Tirtha Maharjan and Ms Bandana Swar in being effective in their
respective role of support staff for the timely completion of this CMS assignment.

Last but not the least, | would like to express my sincere appreciation for SNV/N supported BSP in genera
and its Programme Manager, Mr Wim J van Nes in particular, for all the information that was made
avalable to the team without which the manua would not have been completed, It would not be an
exaggeration to state that BSP has been an important source of information as it has been pivota to the over
al development of biogas sector in Nepal.

While thanking ail those involved in making this manual possible, | look forward to receiving comments
and suggestion so0 that it becomes a living document whose utility transcends beyond any nationa
boundary.

Upendra Gautam
President
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RELEVANT UNITSAND CONVERSION FACTORS

Area of rectangle
Areaof Circle

Volume of arectangular tank
Volume of acylindrica tank

1 metre
1 foot

I inch
Im2

Ift2

Ift3

Im3

Im3

1 litre
11b
1kg
lton

1 quinta
1 hectare
Ikm2

1 acre
Isq.ft
1s.in
IMJ

1 Cdl (Cdorie)

1BTTJ

1 BTU/ft3

1 United States gdlon

1 British (Imperid) gdlon
1 degree Fahrenheit

0°F)

Length x breadth

0 (radius)2

Length x breadth x height

0 X (radius)2 x height

39.371in = 3.28 ft
0.305 metre = 30.5cm
254 cm

10.764 g ft

0.0929 m2

0.0283 m3

1,000 litres

35.315 cu ft

103cm3 = 0.0353 cu ft
0454 kg

2251b

1,000 kg

100 kg

10,000 m2

100 ha = 106m2
0.40468 ha = 4046.8 m2
929,03 cm2

6.452 cm?2

238.8 kcd 947.9BTU
(1 MIm3) (26.75 BTU/ft3)
4.1868 J (Joule)
1.0551d
37.2kj/m3
3.785 litres
455 litres

0.252 kcdl
8.894 kcal/m3

5/9 (°F-32)°C
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1 Watt is equd to:

1 Joule/Sec

0.00134 Horse power
0.001 Kilowatt

3.43 heat unit/hour
0.74 ft. Ibs/sec

1 Kilowaitt is equal to:
1000 wetts

1.341 Horse power
26,56,400 ft. Ib./hour
36,00,000 Joules
3,411 heat units

UNIT EQUIVALENT

1 Horse power is equal to:
746watt

0.746 Kilowatt

33,000 ft.lb/min

2,545 heat unitYmin

1 heat unit is equd to:

778 ftlb
0.24 Cdorie

1048 Watt seconds

0.00293 Kilowett hour

108 Kilogramme meters
0.0000666 1b. cod oxidised
0.00039 Horse power hour

ljouleisequd to:

1 Watt second

278 x 10-8 Kilowatt hour
0.00094 heat units
0.7376 ft. 1b

(xiil)





