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• Energy crisis, biomass energy covers around 78%
• 80% of energy consumes in residential sector, mainly cooking
• Burning of biomass causes INDOOR air pollution and inefficient due outdated technology

Source: Economic Survey

Overall Energy Scenario



What are Wastes?

• Waste (also known as rubbish, trash, refuse, garbage, junk and litter) is
any unwanted or useless materials.

• “substances or objects which are disposed of or are intended to be
disposed of or are required to be disposed of by the provisions of the
law” (Basel Convention Definition of Wastes).

• But any refuse or waste can be economic resource to others.



Source:  Vögeli et. al., 2014

Types of Waste: Feedstock Sources
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Solid Waste Problem in Nepal

Source: Internet Image



Manure Management Problem in Nepal

Source: Kantipur Daily

Source: Internet Image



Degradable organic waste to Biogas?



Source:  Vögeli et. al., 2014

Process Chain of AD of Bio-waste
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Hydrolysis

Acidogenesis

Acetogenesis

Methanogenesis

Large polymers are converted into 
simpler monomers

Simple monomers are converted into 
Valeric, Propionate, Butyrate acids

Intermediary products  are converted 
into acetic acid, CO2 & H2 

Acetate & H2 are converted into
CH4 & CO2

Robust

Sensitive

Transformation: Steps in AD Process
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Typical composition of biogas from bio-waste (adapted from Cecchi et al., 2003).

Biogas Composition

Biogas: Mixture of different gases obtained from AD of Organic Substance
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Energy Comparison

Sunil Prasad Lohani, Kathmandu University 12



Quick Estimates of Large Biogas Plant Cost/Benefit
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Organic Fraction of Solid Waste (OFSM): 631,000 tons per year (Urban)

Cattle Manure : 160,000 tons per year (Commercial Cattle Farm)

Poultry Droppings: 508,000 tons per year (Commercial Poultry Farm)



• Cattle dung: 1 ton (20% TS, 85% VS)
• Municipal Waste: 1 ton (21% TS, 72% VS)
• Poultry Droppings: 1 ton (68% TS, 70% VS)

Example: 1 ton per day digestion (30d HRT)

Feeding Material

Investment (50-70% for biogas systems) 
• Digester: 2 Million NPR   (2 Million NPR/ton)
• Operation: 0.2 M NPR/y                                 (1-2% of investment cost)
• Total : 2 Million NPR + 0.2 Million NPR/y running cost

Biogas Production
• Cattle dung: 51 m3 Biogas/d (60-65% biogas, 0.3 m3/kg VS)
• Municipal Waste: 75 m3 Biogas/d (60-70% biogas, 0.5 m3/kg VS)
• Poultry Waste: 95 m3 Biogas/d (60-70% biogas, 0.2 m3/kg VS)

Sunil Prasad Lohani, Kathmandu University
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Estimated Figures for Nepal

Sunil Prasad Lohani, Kathmandu University(LPG 46 MJ/Kg, Biogas 20 MJ/m3 , biogas density:1.15 kg/m3)
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Specific Biogas Production

Cattle dung: 51 Nm3/ton or 0.3 m3/kg VS

Municipal Waste: 76 Nm3/ton or 0.5 m3/kg VS

Poultry waste: 95 Nm3/ton or 0.2 m3/kg VS

Cattle dung
Q, tons/y 162000
Ts, tons/y 32400
Vs, tons/y 27000

Municipal Waste
Q, tons/y 378546
Ts, tons/y 79495
Vs, tons/y 56782

Cattle dung (450 ton/d)
Biogas (22192 m3/d) 9315 t/y
LPG equivalent 285211 Cylinder/y
Revenue 385 million NPR

MW (1051 ton/d -organic)
Biogas (77784 m3/d) 32650 t/y
LPG equivalent 999694 Cylinder/y
Revenue 1.349 billion NPR

Solid: 35000 ton/y
Liquid:260000 ton/y

Solid: 70000 ton/y
Liquid: 640000 ton/y

Possible:100-160 Nm3/ton 
Weight of LPG in a Cylinder: 14.2 kg

Poultry droppings 50 kg/bird/y

Poultry Waste (1392 ton/d)
Biogas (132498 m3/d)       55616 t/y
LPG equivalent 1702873 Cylinder/y
Revenue 2.3 billion NPR

Poultry Waste
Q, tons/y 508000
Ts, tons/y 345400
Vs, tons/y 241808

Solid: 350000 ton/y

• Cattle 
dung:(20% 
TS, 85% VS,)

• Municipal 
Waste:(21% 
TS, 72% VS,)

• Poultry 
Droppings: 
(68% TS, 
70% VS)



Methane Production Potential

Type Methane Production Potential/year
Degradable MSW 999 thousand LPG Cylinder Equivalent
Cattle Farm Manure 285 Thousands LPG Cylinder Equivalent
Chicken Farm 1.7 million LPG Cylinder Equivalent

Could replace 4 billion NRS Equivalent LPG Cylinders

5 billion NRS Equivalent Organic Fertilizer  (11 NRS/kg)

Around 30 to 60 billion NRS construction cost of biogas plants 
(15000 tons waste, 2 to 4 million/ton plant cost)



Biogas plant in Nepal



Biogas plant in Nepal

• First installed in year 1955 AD at Godavari, Lalitpur ; 200 liters oil drum 
digester with separate drum gas holder 

• Almost 400,000 biodigesters installed

• Domestic biodigester of sizes 4, 8 or 10 m3 mostly popular

Source: Biogas support program and Alternative Energy Promotion Center



• Fixed dome Digester: GGC concrete 
model Biogas plant

• Developed by Gobar gas and agricultural 
equipment development company (GGC)

• Modification of Chinese fixed dome 
• Uses air tight underground digester 
• GGC 2047 model popular in Nepal 
• Sizes rage 4-20 m3

• Reliable, well-functioning, durable ,less 
maintenance ,simple
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Household Bio-digesters in Nepal



• Sahari Gharelu Biogas Plant (ARTI Model)
• Developed in India in 2003
• Introduced in Nepal by AEPC, Nepal in 

2012/13 for piloting in Kathmandu valley
• Based on principles of floating drum 
• Plant size 1 cubic meter ,plastic made similar 

to water storage
• Accustomed to temperate climate of India 
• Didn’t function well in Kathmandu
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Household Bio-digesters in Nepal



Biogas from Poultry Droppings

The end product is used as cooking 
fuel inside the farm and has been 
also distributed to some local 
houses around the farm

Feeds poultry manure of the farm 

Distribution of the biogas 
through pipeline

Small household digester has been 
constructed of volume 50m3



Large Biogas plant in Nepal



Large Biogas Plant in Syangja, Nepal

The upgraded biogas used to generate electricity which is used to make the biofertilizer

Mostly uses poultry manure and cow dung as feed

Biogas Upgradation Double fuel generator

The volume of the bio-digester is 3500m3

The daily feed input the digester is 40 tons of poultry litter and cow dung



Large Biogas Plant in Kotre Bazar, Pokhara, Nepal
Recently completed and feed with cow dung has
been started

The upgraded biogas shall be used for bottling to be taken 
to the local hotels, restaurant and market

Scada MonitoringBottle StorageSecond Digester UC

Digester volume is 4200 m3 and gas production upto 3600m3

The daily feed shall be 45 ton into the digester, poultry litter, cow dung and food waste is planned



Large Biogas Plant in Nawalparasi, Nepal
Feeding materials  are press mud, poultry manure and cow dung

End product used for bottling and use for industry, hotels, 
restaurants, schools, etc. 

Biogas Upgradation

Membrane Based Technology

Bottling Facility

The volume of the biogas digester is 3750m3.

Feeding strategy for a week is forecasted and 25 tons of feeding 
material is fed into the digester daily

Solid fertilizers are made packages (5/10 kgs/25 kgs) and sold to the 
local consumers
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• Biogas plant is not ‘Plug and go’ : Feed it carefully, nurse it when it is not
well.

• Most important, you must know what to do when something goes wrong.
• Safety issues: risk of explosion, confined space asphyxiation etc.
• Chemical laboratory is necessary to continuously monitor important

environmental parameters such as (BOD, COD) TS, VS, VFA, pH,
ammonia, C:N ratio for efficient and proper functioning of the process.

• Continuous monitoring of the biogas plant by using a remote control
system such as Supervisory Control and Data Acquisition (SCADA)
system. This system facilitates immediate feedback and adjustment,
which can result in energy savings.

Important for Large Biogas Plant Operation

Substrate Chain and Product Chain Need Careful Planning



Thank You! 
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Email: splohani@ku.edu.np
Phone: +9779849278175

Green the World
for better Future!
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