
International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-3, Issue-2, Feb.-2016 

Evaluation of Manure For Industrial Application of Biomass Based Gasification System 
 

114 

EVALUATION OF MANURE FOR INDUSTRIAL APPLICATION OF 
BIOMASS BASED GASIFICATION SYSTEM 

 
1ASHUTOSH SAHOO, 2SMRUTI RANJAN PRADHAN, 3SARADA PRASANNA SAHOO 

 
1Student, GIET, Gunupur– INDIA 

2Asst.Professor, GIET, Gunupur– INDIA  
3Asst.Professor, CVRCE, Bhubaneswar – INDIA  

E-mail: 1ashutoshsahoo06@gmail.com, 2smrutiranjan06@gmail.com, 3sarada143@gmail.com  
 
 
Abstract— Acute shortage in global fossil fuel reserves and increasing concern on climatic changes shifts people’s 
concentration towards alternate renewable resources. Livestock manure especially  cow dung has a significant position in the  
Indian culture. Commercialization of this source of energy is required for the for harnessing this renewable source of energy. 
Efficient technological advancement  is always welcome in energy sector. Gasification   of livestock manure for industrial 
use will make local people to use these waste materials as a emerging source of energy. we conducted a survey in Rayagada 
district ,in south western Odisha ,India .We came across  very surprising  figures of this hidden resource. we found,  we can 
meet the energy requirements of local industries. 
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I. INTRODUCTION 
 
Coming across many advantages offered by the 
nature, people often neglects this source of energy 
called livestock manures. Manures or cow dung as 
called in India, finds its use in various places in 
traditional Indian culture. Manure is known in many 
Indian languages as go-var; ‘go’ meaning cow, ‘var’ 
meaning boon. It finds its use in many sacred 
ceremonies. Along with the cows, horses, pigs, and 
poultry farms are also the source of livestock manure. 
Using cattle wastes as fuels is a very ancient tradition 
here, but unfortunately it has not entered the 
commercial market yet. Hence there is an urgent need 
to adopt energy efficient technologies, such strategies 
can reduce the per capita energy demand (of 
conventional sources) while allowing continued 
economic growth. 
Renewable energy sources are indigenous, and can 
contribute towards reduction in dependency on on 
fossil fuels. Renewable energy also provides national 
energy security at a time when India is facing acute 
shortage of global fossil fuels reserves, which 
threatens sustainability of the economy.  
Biomass energy extracted form the livestock manures 
assume special significance in India when viewed in 
context of geographic diversity and size of the 
country, not to mention the size of its rural areas.  
Since these sources are diffused and decentralized, 
they are more appropriate as local Industrial energy 
systems, meeting ever expanding and diversified 
energy needs. A continuous supply of  energy sources 
are necessary for the continuity of the power supply. 
Hence proper planning and execution of this process 
should be ensured. 
 
II. MATERIALSAND METHODS  
 
2.1 Experimental Apparatus 

Conversion   of   organic  or fossil fuel based 
carboneous materials into carbon 
monoxide(CO),hydrogen and carbon dioxide (CO2) 
known as gasification.The resulting gas called as the 
producer gas or syn gas (synthesis or synthetic). 
 

 
 
Identification of above diagram, given in below 

 
 

The power derived from the gasification and 
combustion of the resultant gas is considered to be a 
source of renewable energy, if the raw materials used 
for gasification is a source of biomass. 
This achieved by reacting the materials at high 
temperatures. It occurs in two steps , step 1 the 
exothermic reaction of oxygen with pyrolysis gas and 
step 2 involves endothermic reactions of these gases 
with  CO2 and H2O with hot char leads to sync gas. 
An open core, throat less co-current gasifier  is used 
here   to produce energy from  livestock manures.  It 
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produces  233 kWh of processed  heat   for industrial 
use[1]. 
The technical specification of design gasifier for 
thermal application is given in table 1. 
 

Table-1 Technical details of the gasifier[1] 

 
 
2.2 Experimental Procedure 
Ministryof New and Renewable Energy  prescribed 
some rules for the operation of the gasifier. At first 
the proper analysis of fuel is carried out before test  
by using methods suggested by ASTM[2]. Heat 
content or the calorific value of the livestock manure 
is calculated using Bomb calorimeter(Advance 
Research Instrument company).Then 30 kg of 
charcoal pieces(size 15-40mm) are put in the grate 
with 10kg of wood for better combustion upto the air 
nozzle.Then the  dried livestock manure is added to 
the top of the gasifier .The  flare blower started to 
draw oxygen from the top of the gasifier to ignite the 
fuel in the grate.Next the producer gas obtained is 
ignited at testing burner .when the grate is filled with 
sufficient and efficient amount of gas the main  
blower started working.Valve 2 made opens     and   
valve 1 shut, so the so the air is sucked by the blower. 
The gasifier is recharged with feedstock in yearly 
basis and fuel consumption rate was measured. 
Accumulated ash is removed periodically. The inside 
temperature of gasifier is measured by K-type 
thermocouple and digital multichannel temperature 
indicator.Water filled U-tube manometer is used for 
measuring pressure and Junkar’s gas calorimeter was  
used to measure calorific value.[1] 
 
2.3 Materials 
Livestock  manure is the most common form of waste 
product in rural areas .According to the statistics 
India has  a large number of livestock such as cattle, 
horses, rabbits, poultry farms etc. The gasification 
system can be set up near the areas where there is a 
an availability of manures.[3] 
Manure output from livestock was calculated as 
follows: 

푴 = 푵풊

풊

풏 ퟏ

.풎풊 

Where: 

M     -   livestock(animals and poultry)manure                                     
produced in region. 
n   -   Number of specified groups of livestock 
푁  -  average number of livestock (animals and/or    
poultry within  푖  group of live stock. 
푚   -  manure produced per one head in a year in the 
푖  group of livestock t. 
푎푣푒푟푎 ge milk production per one diary cow is 
depends on its milk  production and is calculated by 
regression equation obtained from data on normative 
manure output diary cows,(Preculis j. et al. , 2008): 

풎ퟏ = ퟎ.ퟎퟎퟐퟒ.풀풅 + ퟎ.ퟒퟒퟕ 
Where, 
푚 = average manure production per diarycow in 
municipality in a year,t/yr. 
푌 =average milk yield per diary cow. 
Biogas production from manure potential was 
calculated as the sum of biogas volumes obtainable 
from manure produced by all groups of animals in the 
region. 

푽푩 = 푵풊.풎풊.푲푶푴풊 .푲푫푴풊.푽푩풊

풊

풏 ퟏ

 

 
Where, 

푉  -  biogas volume potentially obtainable from 
manure biomass in region. 
퐾  - organic matter content in dry matter of manure 
produced by ithgroup of animals in parish 
(municipality, region), 
퐾  -  dry matter content in manure produced by 
ithgroup of animals in parish (municipality, region), 
푉 - specific biogas output from manure organic 
matter for ith group of animals in parish 
(municipality, region), 푚 푡 . 
 
Energy of biogas obtainable from manure biomass  in 
region as follows: 

푬푩 = 푵풊.풎풊.푲푶푴풊.푲푫푴풊.푽푩풊풆푩풊 
퐸  -  energy potential obtainable from biogas 
produced from manure, kWh, 
푒  -  specific heat energy content of biogas obtained 
from manure produced by ithgroup of animals 
(poultry)kWh/푚 . 
 

푷풆 =
푬푩

풌풆.푻푪
 

Where, 
푃 - rated electric power of cogeneration units will be 
installed in (region), kW,  
푘 −	 coefifcient of electric efficiency of 
cogeneratin,=푘 =0.4. 
푇 		−	number of hours in a year while cogeneration 
units operate at a rated capacity, TC = 8000 h. 
Number of animals (poultry)  in farms having more 
than 100  livestock  units and average milk 
production by cows is obtained from the 
Rayagada.nic.in/Animal husbandry. 
 

 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-3, Issue-2, Feb.-2016 

Evaluation of Manure For Industrial Application of Biomass Based Gasification System 
 

116 

Table-2 Number s of livestocks  inrayagada. 

 
*According to the animal resources department of 
rayagada  the per hour  production of milk in average 
is 11 litres.[4] 
*1kg/h=8.76t/h.[6] 
 

 
 
 
 

Table -3 technical details about livestock manure 

 
 

III. RESULTS AND ANALYSIS 
 
Initially   for this purpose, manures from the poultry 
farms and diary farms   located at sub-division 
Gunupur, Rayagada[5]are taken  and dried in sun. 
Then the quality and characteristics of manure is 
checked   specifically for the purpose of gasification. 
Average values of manure production is calculated, 
volumes of biogas production, the potential energy, 
and power produced in kWh is also measured.

Table 4 Groups of livestock, number of livestock, energy content of biogas, manure and biogas characteristics. 

 

CONCLUSIONS 
 
Due to the lack of commercial systems that are 
designed to process livestock manure is difficult to 
quantify the economics of a farm-scale system.[2] 
With the use of the gasification system with livestock 
manure can harness this hidden treasure of Indian 
economy. With High calorific values  and  easy 
availability  it  can contribute towards the better and 
diverse sources of energy. Industrial application of  
thegasifier would result in commercialization[1] of 
this renewable source of energy. 
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