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Design and development of anaerobic biodigester for generating
biogas from kitchen waste

The biogas plant at MVGR college of Engineering was an anaerobic digester which has
a capacity of 3 tons. The digester works under anaerobic conditions. The feed of the digester
was Kitchen waste, food waste and cow dung. The daily feed of the digester was 150 kg and
the retention time is 15-20 days. The salient features of the digester are its bubble gun
technology (generating gas bubbles) for mixing the slurry of the digester. Another important
feature of the digester is it works under constant operating temperature of 35°C. The feed
(kitchen waste/food waste) is crushed into small fine pieces and fed into the digester through
Peristaltic Pump. Part of the gas produced from the digester was used to generate bubbles
with bubble gun. Solar water heating was used for the hot water circulation inside column of
the digester to keep temperature of the digester constant. The biogas produced from the
digester was taken by the water ring compressor and sent to the water gas separator where

the moisture in the biogas was removed and the dry biogas was sent to the storage balloon.

FIG: Biogas Plat at MVGR College of Engineering



BIOGAS PLANT
OPERATING MANUAL

MVGR COLLEGE OF ENGINEERING (AUTONOMOUS)

Approved by AICTE, Accredited by NBA and NAAC with ‘A *Grade

Vijayaram nagar campus, Chitalavalasa,

Vizianagaram-535005, AP.




Biogas Plant Operating Manual

Contents

1. Introduction to biogas Technology

2. Plant components and their functions

3. Plant Start up Procedure

4. Operation and maintenance of a biogas plant

5. Troubleshooting of Biogas Plant

MVGR College of Engineering(A), Chintalavalasa, Vizianagaram, AP-535005




Biogas Plant Operating Manual

Introduction to biogas Technology

Biogas technology is about capturing the gas that results from the anaerobic fermentation of
biomass. The plant uses the natural processes of anaerobic digestion to produce biogas from
animal waste or Kitchen waste. Biogas is a mixture of gas produced by methanogenic bacteria
while acting upon biodegradable materials in an anaerobic condition. Biogas is mainly composed
of 50-70% methane, 25-35% carbon dioxide and trace gases such as hydrogen sulphide, water

vapour, nitrogen and hydrogen.

Biogas is about 20% lighter than air and has ignition temperature in the range of 650° to 750° C.
It is odourless and colourless gas that burns with clear blue flame like that of LPG gas. Its calorific

value is 20000 kJ/m?3 and burns with 60% efficiency in a conventional biogas stove.
Biogas feedstock

Biogas feedstock can be sourced from any biodegradable materials such as kitchen waste,
municipal waste and animal waste such as cows. The gas production varies from one feedstock

to the other as well as the speed of digestion.
Biodigester

A biodigester is a container that receives a daily input of farm waste, and within which the
manure mixed with water will be fermented, producing methane-rich biogas, as well as a natural
and ecological fertilizer

Biogas

The biogas is a mixture of different gases (Methane, carbon dioxide, oxygen, sulphur etc..)
produced by bacteria in an anaerobic environment and can be used as a source of renewable

energy.
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Biogas plant components and their functions

1. Peristaltic pump: A peristaltic pump is a type of positive displacement pump used for pumping
a variety of fluids, they are also commonly known as roller pumps. The fluid is contained
within a flexible tube fitted inside a circular pump casing (though linear peristaltic pumps have
been made). A rotor with several "rollers", "shoes", "wipers", or "lobes" attached to the
external circumference of the rotor compresses the flexible tube. As the rotor turns, the part
of the tube under compression is pinched closed thus forcing the fluid to be pumped to move

through the tube.
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2. Mixing Tank: Preparation and introduction of feed stock into the digester. In this tank the feed
stock is mixed with water before it is sent to the digester chamber

3. Anaerobic Digester: An anaerobic digester is a tank or vessel which excludes oxygen and in
which a sludge (cow dung/kitchen waste) or a liquid effluent is modified by the action of
anaerobic bacteria.

4. Vacuum pump: A vacuum pump is a device that removes gas molecules from a sealed volume

in order to leave behind a partial vacuum.
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5. Water gas separator: it removes moisture in the gas collected from the top of the digester

and sent to the bubble gun/storage balloon.

6. Bubble gun: it is the device used for mixing the digester slurry with help of biogas
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7. Water trap: Due to temperature changes, the moisture-saturated biogas will form inevitably
condensation water in the piping system. The gas after passing through water trap it may send

to gas storage balloon.

8. Biogas flow meter: It is used to measure the flow rate of biogas generated in Litres or m3

9. RTD sensors: These are used to measure temperature of the slurry inside the digester.
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10. Pressure gauge: it is used to measure the pressure of gas sent to the bubble gun

11. Pressure relief valve: used to release the gas inside the digester when the pressure exceeds

1.5 bar

12. Crusher: it is used to crush the kitchen waste, food waste and other biomass waste before

send to the mixing tank.
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Gas piping system: The biogas is transported to the kitchen through a piping system. At
the plant, a valve is installed to help isolate the plant whenever need arises. This valve
should always be closed to ensure that the gas does not flow out through some leakages
in the piping when the gas is not being used. The piping system must be reliably gas-tight
during the life-span of the biogas unit. Faulty piping systems were the most frequent
reason for gas losses in biogas units. Galvanized steel water supply pipes are used most
frequently, because the entire piping system (gas pipe, valves and accessories). The
necessary pipe diameter depends on the required flow-rate of biogas through the pipe and
the distance between biogas digester and gas appliances. Long distances lead to a decrease
of the gas pressure. Bends and fittings increase the pressure losses. Pipe diameter of 3/4"
is suitable for the total piping system of small biogas plants.

Valves: To the extent possible, ball valves or cock valves suitable for gas installations should
be used as shutoff and isolating elements. The most reliable valves are chrome-plated ball
valves. They must be greased regularly. Test the digester and the piping system separately

for their gas-tightness.

15.

Biogas stove: It is the device used for burning the biogas and used for cooking
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16. Slurry handling structure: It removes the digested slurry from the digester and used as

fertilizer for the plants.

17. Gas balloon: it is used to store the gas generated from the digester. The gas from the

storage balloon is supplied to the biogas stove for usage.

18. pH Meter: A pH meter is a scientific instrument that measures the hydrogen-ion activity in

water-based solutions, indicating its acidity or alkalinity expressed as pH. The pH meter
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measures the difference in electrical potential between a pH electrode and a reference
electrode. The difference in electrical potential relates to the acidity or pH of the solution.

19. Biogas Analyser: The Biogas Analyser measures gas composition with repeatable accuracy.

It shows the composition of biogas (CH4,CO2,02,H,S)

20. Junkers Gas Calorimeter: it is used to measure the calorific value of the biogas. It is

generally in the range of 19-25 MJ/m?3

Fig.1 Layout of BENAKA-MVGR Biogas Plant
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