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 ABSTARCT 

 
Development of a substitute fuel for conventional 
fuels, such as wood, coal, charcoal and liquefied 
petroleum gas is important. Briquette production 
technology, a kind of unpolluted coal technology, 
will facilitate to prevent Global  warming and serve 
to conserve forest resources. The main ingredients of 
biomass briquettes are agricultural Wastes (such as 
straw, sugarcane, maize stalk, coconut husks and 
leaves, groundnut shells and rice husk), Sawdust and 
the waste papers from the  municipal waste, which 
mainly act as a binding agent. Briquettes are very 
Cheap as they are manufactured from waste. They are 
additionally used as a substitute fuel for cooking 
purposes and Several other heating   processes. The 
experimental work focuses on developing a method 
to manufacture briquettes of Consistent quality at low 
pressures by employing screw die technique which is 
operated by electrical source of energy. 
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INTRODUCTION 

 
Biomass, particularly agricultural residues 

seem to be one of the most promising energy 
resources for developing countries (Patomsok, 2008). 
Rural households and minority of urban dwellers 
depend solely on fuel woods (charcoal, firewood and 
sawdust) as their primary sources of energy for the 

past decades (Onuegbu, 2010). Of all the available 
energy resources in Nigeria, coal and coal derivatives 
such as smokeless coal briquettes, bio-coal 
briquettes, and biomass briquettes have been shown 
to have the highest potential for use as suitable 
alternative to coal/ fuel wood in industrial boiler and 
brick kiln for thermal application and domestic 
purposes. Global warming has become an 
international concern. Global warming is caused by 
green house gasses which carbon dioxide is among 
the major contributors. It was shown that increased 
emissions of CO2 have been drastically reduced 
owing to the fact that the rate of deforestation is 
higher than the afforestation effort in the country. 
 

The use of fuel wood for cooking has health 
implications especially on women and children who 
are disproportionately exposed to the smoke apart 
from environmental effects. Women in rural areas 
frequently with young children carried on their back 
or staying around them, spend one to six hours each 
day cooking with fuel wood. In some areas, the 
exposure is even higher especially when the cooking 
is done in an unventilated place or where fuel wood 
is used for heating of rooms.  

 
Generally, biomass smoke contains a large 

number of pollutants which at varying concentrations 
pose substantial risk to human health. Among 
hundreds of the pollutants and irritants are particulate 
matters, 1, 2-butadiene and benzene (Schirnding and 
Bruce, 2002). Studies showed that indoor. 
 

air pollution levels from combustion of bio fuels in 
Africa are extremely high, and it is often many times 
above the standard set by US Environment 
Protection Agency (US- EPA) for ambient level of 
these pollutants (USEPA, 1997). Exposure biomass 
smoke increases the risk of range of common 
diseases both in children and in adult. The smoke 
causes acute lower respiratory infection (ALRI) 

particularly pneumonia in children (Smith and 
Samet, 2000; Ezzati and Kammen, 2001). 
 

COMPONENT BRIQUETTING 
MACHINE : 
 
1.Electric Motor 

International Journal of Scientific Research and Review

Volume 8, Issue 4, 2019

ISSN NO: 2279-543X

Page No: 171



2 
 

2.Pillow 
Block 
Bearing 
3.Pulley 
4.Hopper 
5.Wedge 
Belt 

 

1. 
ELECTRIC MOTOR : 
 
An electric motor is an electrical device which 
converts electrical energy into mechanical energy. 
Most electric motors operate through the interaction 
between the motor's magnetic field and winding 
currents to generate force in the form of rotation. 
Electric motors can be powered by direct current 
(DC) sources, such as from batteries, motor vehicles 
or rectifiers, or by alternating current (AC) sources, 
such as a power grid, inverters or electrical 
generators. An electric generator is mechanically 
identical to an electric motor, but operates in the 
reverse direction, accepting mechanical energy (such 
as from flowing water) and converting this 
mechanical energy into electrical energy. 

 
 
 
 
 
 
 
 

2. PILLOW BLOCK  BEARING : 

 
A pillow block usually refers to a housing with an 
included anti-friction bearing. A pillow block refers 
to any mounted bearing wherein the mounted shaft is 
in a parallel plane to the mounting surface, and 
perpendicular to the center line of the mounting 
holes, as contrasted with various types of flange 
blocks or flange units 
 
 
 
 
 

3. 

PULLEY 

 
A pulley is a wheel on an axle or shaft that is 
designed to support movement and change of 
direction of a taut cable or belt, or transfer of power 
between the shaft and cable or belt. In the case of a 
pulley supported by a frame or shell that does not 
transfer power to a shaft, but is used to guide the 
cable or exert a force, the supporting shell is called a 
block, and the pulley may be called a sheave. The 
drive element of a pulley system can be 
a rope, cable, belt, or chain. 
 
 
 
 
 
 
 
 
 
 
 

4.HOPPER : 

 
With very long years of experience and conformity in 
this domain, we are engaged in offering quality 
assured array of Feed Hopper. They are 
manufactured with the help of quality basic material 
and modern machines. They are available in many 
speculations and standards. They are quality assured. 
The cost of this array is also very nominal. 
 
 
 

5.WEDGE  BELT : 
 
A belt is a loop of flexible material used to link two 
or more rotating shafts  mechanically, most often 
parallel. Belts may be used as a source of motion, 
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to transmit power efficiently or to track relative 
movement. Belts are looped over pulleys and may 
have a twist between the pulleys, and the shafts need 
not be parallel. In a two pulley system, the belt can 
either drive the pulleys normally in one direction (the 
same if on parallel shafts), or the belt may be crossed, 
so that the direction of the driven shaft is reversed 
(the opposite direction to the driver if on parallel 
shafts). 
 
 

LITERATURE SURVEY: 
Joseph and Hislop (1985) reported the results of 
briquetting preheated papyrus by the 
Intermediate Technology Development Group 
(ITDG). Papyrus briquettes were produced at 
pressure between 25-30 MPa with preheat, compared 
to a pressure of approximately 180 MPa 
without preheat. The authors concluded that existing 
briquetting plants modified for preheat 
should operate at lower pressures, wear rates and 
power requirements. 
 
Aqa and Bhattacharya (1992) studied the effect of 
varying the die temperature and the raw material 
(sawdust) preheats temperature on the energy 
consumption for sawdust using a heated die 
screw press. Densification sawdust preheated to a 
suitable temperature 
could save 

significant 
amount of energy. 
The energy input 
to the briquetting 

machine 
motor, die heaters and the overall system were 
reduced by 54.0, 30.6 and 40.2% respectively, in case 
of sawdust preheated to 130°C. 
 
    Performance test of a SHIMADA (Europe) 
briquetting machine in India showed that raising the 
feed temperature to 80-90°C before briquetting 
increases screw life to 44 hours from 17 hours 
without pre-heating (Mishra, 1996). Also, the 
production rate was found to increase from 340 
to 360 kg/hr and the power consumption was reduced 
by 15-20 percent 

 

WORKING: 

 
Utilization of agricultural residues is often difficult 
due to their uneven and troublesome characteristics. 
The process of compaction of residues into a product 
of higher density than the original raw material is 
known as densification or briquetting. Screw press 
briquetting is a popular densification method suitable 
for small-scale applications in developing countries. 
The raw material from the hopper is conveyed and 
compressed by a screw in screw press. Densification 
has aroused a great deal of interest in developing 
countries all over the world lately as a technique for 
upgrading of residues as energy sources .The 
briquetting machine used in the present study was of 
single extrusion heated-die screw press. The major 
parts of the machine are a driving motor, screw, die, 
die heaters and power transmission system. Pulley 
and belts were used to transmit power from the motor 
to the screw. An electrical coil heater was fixed on 
the outer surface of the die, to heat it to about 300°C. 
This temperature is required to soften the paper pulp 
in the biomass, which acts as a binder. The electrical 
heater was thermostatically controlled, to maintain 
the temperature at all times. When the motor is 
started and raw material is fed to the screw, it gets 
compressed and extruded through the die. The 
cylindrical die has five grooves lengthwise, on the 
inner surface, which serve to prevent the densificaton 
material from rotating with the screw. The briquettes 
often get partially pyrolized at the surface and cause 
quite a lot of smoking during briquetting. The design 
of the screw results in the formation of a central 
circular hole in the briquette; this acts as an escape 
route for steam formed during briquetting. 
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LINE DIAGRAM OF BIOMASS 
BRIQUETTING MACHINE 
TABLE OF CALORIFIC VALUE 

 
 
SL.NO 

  
           WASTE 
MATERIAL 
(BIOMASS) 

 
CALORIFIC  
VALUE 

 
  1 

  
SAW DUST 

 
20.42   MJ/ kg 

 
  2 

 
GROUNDNET SHELL 

 
18.75   MJ/kg 

  
 3 

 
WASTE PAPER 

 
16.32   MJ/kg 

 
METHODOLOGY: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 Advantages of briquette production 
 

 Oil, coal or lignite, once used, cannot be 
replaced.  

 There is no sulfur in briquettes, thus does not 
pollutes the environment.  

 Biomass briquettes have a higher practical 
thermal value.  

 Briquettes have much lower ash content (2-10% 
as compared to 20-40% in coal).  

 Combustion is more uniform compared to coal  

 Briquettes are usually produced near the 
consumption centers and supplies do not depend 
on erratic transport from long distances.  

 Briquettes give much higher boiler efficiency 
because of low moisture and higher density.  

 Provide a good means of converting coal fines, 
low rank coal, and waste     agro residue into a 
resourceful substance of economic value. 

 It has very low moisture content than other fuel 
 

CONCLUSION 
 

With the successful development of the new 
briquetting technique for raw biomass under room 
temperature, the space requirement, energy 
consumption, and running cost of biomass briquetting 
have been reduced significantly. With optimized 
system operation, small volume and low energy cost, 
this technique will make practical mobile biomass 
collecting and processing units. The survey has 
revealed that sawdust generated in large quantities 
sand usually burned to pollute the environment can 
be converted into high-quality and durable solid fuel 
briquettes that will be suitable for both domestic and 
industrial energy production for heat generations. 
Even though a cost analysis was not performed in this 
study, the user perception survey showed that in 
terms of acceptability, there is future market potential 
for biomass briquettes among house holds and the 
hospitality industry (hotels, wayside food vendors, 
restaurants, etc.)in the study area. This is evident 
from the 93%of their spondents that indicated their 
readiness to use the briquette if the price is 
competitive enough. Average savings in the electrical 
energy consumption due to pre-heating were 23.5% 
at heater and 10.8% at motor respectively. The 
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average total energy saving was about 10.2%.The 
lowest electrical energy consumption for rice-husk 
was 0.172 and 0.150 kWh/kg of briquettes produced, 
without and with pre-heating respectively. The 
biomass stove developed for die-heating was found to 
perform satisfactorily, and requires periodical fuel 
loading and ash scraping. The stove could heat the 
die to the required temperature range of 300-320°C 
for briquetting during continuous operation. Average 
electrical energy saving due to replacement of 
electrical heaters with the biomass stove for die-
heating was estimated to be about 35% of total 
electrical energy consumption. 
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