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Abstract— Biogas is produced by the anaerobic digestion of 

organic wastes. Anaerobic digestion has lot more advantages 

than any other organic waste treatment. Biogas production 

does not require any advanced technology. Biogas is distinct 

from other renewable sources of energy in that it can provide 

energy from wastes and leaves behind highly enriched 

degraded wastes which can be used as bio-fertilizer. In this 

paper, the production of biogas from cow dung and food 

wastes are compared under same operating condition of room 

temperature between 28 ° C to 32°C. A Nano demo Biogas 

digester of 0.02 cubic meter gas holding capacity is used for 

the comparison. The temperature, pressure and humidity of 

the digester are frequently monitored using sensors interfaced 

with Arduino board.  
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I. INTRODUCTION 

In today’s world, energy requirement is increasing day by day 

in a huge ratio. Due to this, usage of non-renewable energy 

sources for power production is used in a high rate. This not 

only reduces the availability of non-renewable energy sources 

but also increases the pollutants liberated from them. These 

pollutants increase the pollution and thus causing unstable 

environmental conditions to live for. On the other hand, solid 

waste management is a major issue in most of the countries. 

Organic solid wastes are generated from human activities like 

household garbage, food leftovers, animal wastes, plant 

wastes etc. Improper disposal of these waste may lead to land 

pollution and air pollution. Population growth, rapid 

urbanization and increased food industries lead to rise of 

organic wastes in huge amounts. 

It is very difficult to dispose this huge mass of 

organic wastes safely. There are many disposal methods for 

organic wastes like landfills, incineration, biogas generation 

etc. Of these methods biogas production by means of 

anaerobic digestion is the most advantageous method as it 

satisfies the solution for above mentioned problems. It 

produces energy from organic wastes and helps in disposing 

the organic wastes sanitarily. It also has an advantage that the 

degraded waste can be used as a bio-fertilizer. 

The most commonly available organic wastes are 

animal wastes like cow dung and food wastes. In this project 

we intend to do a comparative study of the biogas production 

by anaerobic digestion of cow dung and food wastes. We used 

a nano demo model of a biogas digester to do the comparative 

study. The operating conditions are maintained for both the 

wastes by frequently monitoring the temperature, pressure 

and humidity of the digester with the help of electronic 

sensors. LM35 is the sensor used for monitoring temperature. 

Pressure is monitored with the help of BMP180 sensor. 

Humidity is measured using DHT11 sensor. 

As a result of this comparative study, we can 

conclude the most efficient feeder material for the production 

of biogas among the two wastes. 

II. LITERATURE SURVEY 

A. BOE, K. (2006). Online monitoring and control of the 

biogas process. PhD at the Technical University of Denmark 

- Institute of Environment & Resources 

Biogas plants are biological systems involving various 

interacting microorganisms that anaerobically degrade 

organic matter. The main product is biogas, a gas rich in 

methane (CH4) that can be used as a renewable fuel for 

vehicles or to generate heat or electricity for local use or for 

use via energy distribution grids. 

B. GERARDI, M. H. (2003). The microbiology of anaerobic 

digesters. John Wiley & Sons, Hoboken, US 

Anaerobic digestion is the processes where biodegradable 

material is broken down in the absence of oxygen. This means 

the anaerobe organisms do not require oxygen in order to live 

and thrive. This process occurs in a biogas digester, which is 

part of a biogas generator plant. 

All these journal papers deal with the importance of 

biogas power plant, comparison of different feeder materials, 

monitoring of biogas digester parameters using electronic  

sensors . From these papers, we came to know well about 

analyzing the biogas production using animal wastes and 

food wastes as feeder materials. 

III. HARDWARE SETUP 

The hardware components include nano biogas digester 

model, temperature sensor, pressure sensor, humidity sensor, 

arduino board and the feeder materials. 

A. Nano Biogas Digester 

The digester is a floating dome type digester made up of 

plastic molded material with the three sensors fixed in it. The 

digester has a capacity of 40 litres of waste storage and 0.02 

cubic metre of gas holding capacity in its dome. The dome 

rises according to the amount of biogas produced. The inlet 

and outlet of the digester are also made of plastic pipes. The 

three sensors are fixed at the top of the dome where we can 

easily measure the parameters of the digester. 

B. Feeder Materials 

The feeder materials are cow dung and food wastes. Cow 

dung is easily available from diary farming. Food wastes are 

obtained from vegetable wastes and wasted food products. 

The wastes must be crushed and well mixed with water to get 

proper output. Without crushing and mixing output cannot be 

obtained properly. 
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Fig. 1: Nano biogas digester 

C. Temperature Sensor 

The temperature sensor used here is LM35. It is a precision 

IC temperature sensor with output proportional to the 

temperature in °C. It is capable of sensing temperature 

ranging from -50 °C to 150 °C. It has three pins +5V, output 

and ground. 

D. Pressure Sensor 

The pressure sensor used here is BMP180. It is capable of 

sensing pressure ranges from 300hPa to 1100hPa. It has 

usually four pins namely Vin, ground, SCL and SDA. 

E. Humidity Sensor 

The humidity sensor used here is DHT11. It measures both 

temperature and relative humidity. Relative humidity is the 

ratio of actual moisture present in air to the highest amount of 

moisture that can be present at that temperature. It can 

measure humidity within the range of 20-90% RH. Its 

accuracy is ±5%. 

F. Arduino Board 

The arduino board is used to interface the sensors with a LCD 

display and measure the readings. Instead of LCD, a laptop 

can also be used. The three sensors and the display are 

interfaced with each other with the help of arduino 

programming. 

IV. METHODOLOGY 

A. Feeding Method 

1) First the feeder material is measured and mixed with the 

water at the ratio of 1:1. 

2) This mixture is well stirred and made into a slurry 

material. 

3) It is then loaded till the maximum waste storage capacity 

of the digester is reached. 

4) The floating dome is adjusted so that unwanted gases 

inside it are released and it becomes air-free. 

5) The setup is kept undisturbed until the next feeder 

material is fed into the digester. 

B. Monitoring Method 

1) The three sensors are interfaced with the arduino as per 

the circuit diagrams. 

2) The output from the arduino is displayed in a laptop. 

3) The temperature, pressure and humidity are measured 

daily at equal intervals of time. 

4) The level of the dome is measured at equal interval. 

 
Fig. 2: LM35 interfacing with arduino 

 
Fig. 3: DHT11 interfacing with arduino 

 
Fig. 4: BMP180 interfaced with arduino 

V. RESULTS AND DISCUSSION 

On measuring the daily level of the dome the following 

results are obtained. Initially it takes a week or more days for 

the feeder material to produce biogas and rise the dome. The 

level of the dome rise is used to measure the capacity of the 

gas produced. 

Both the animal waste and food waste almost 

produce equal amount of biogas in a nano biogas digester. 

However in a large scale biogas power plant, cow dung has 

an upper hand over food wastes in biogas production. 

https://wiki.eprolabs.com/index.php?title=File:LM35Sensor.png
http://www.circuitbasics.com/wp-content/uploads/2015/10/Arduino-DHT11-Tutorial-3-Pin-DHT11-Wiring-Diagram.png
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DAY 

COWDUNG FOOD WASTE 

Dome 

Ht. (in 

cm) 

Volume of 

gas 

produced 

(in cubic 

centimeters) 

Dome 

Ht. (in 

cm) 

Volume  of 

gas produced 

(in cubic 

centimeters) 

DAY 

1 
0 cm 

0 

cu.cm 
0 cm 

0 

cu.cm 

DAY 

2 
1 cm 

1133.5 

cu.cm 
0.5 cm 566.77 cu.cm 

DAY 

3 
1 cm 

1133.5 

cu.cm 
1 cm 1133.5 cu.cm 

DAY 

4 
3 cm 

3400.62 

cu.cm 
1 cm 

1133.54 

cu.cm 

DAY 

5 
7.6 cm 

8614.9 

cu.cm 
3.5 cm 

3967.39 

cu.cm` 

DAY 

6 
9 cm 

10201.8 

cu.cm 
7.3 cm 

8274.84 

cu.cm 

Table 1: Comparison of biogas produced from animal and 

food wastes 

VI. CONCLUSION 

From the results we can conclude the following, 

1) Biogas production rate of food wastes and animal wastes 

are almost similar. 

2) The cow dung initiates the production of biogas some 

time before the food waste. 

3) However on large scale biogas digesters, cow dung may 

produce biogas at a rate more than food wastes. Since 

cow dung has more easily degradable components than 

food wastes. 

4) The physical parameters of the digester influences the 

production of biogas. 
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