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Abstract - The pelletizing machine is mainly found in 
production industries, railway/coal corporations and steel 
industries. The design & Optimization of pelletizing machine 
which will operate on solar energy for the production of pellets 
from a mixture of Biomass. The process of producing pellets 
for the purpose of strength measurements of powder 
agglomerates/pellets for good handling of waste materials for 
usage. The machine consist a mixer. As this machine will 
operate on solar energy the cost will be reduced and further 
the optimization of biomass pellets mixture will be studied. 
The project is of benefit and as a teaching aid. Consequently, 
from this benefit, the machine is recommended to 
manufacturers for usage. 
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1. INTRODUCTION 

“Energy is everything” as said by James Maxwell. 
Energy is necessary for daily survival. Future development 
crucially depends on its long-term availability in increasing 
quantities from sources that are dependable, safe, and 
environmentally sound. At present, no single source or mix 
of sources is at hand to meet this future need. Concern about 
a dependable future for energy is only natural since energy 
provides 'essential services' for human life, heat for cooking, 
and manufacturing, or power for transport and mechanical 
work. At present, the energy to provide these services comes 
from fuels - oil, gas, coal, nuclear, wood, and other primary 
sources (solar, wind, or water power) that are all useless 
until they are converted into the energy services needed, by 
machines or other kinds of end-use equipment, such as 
stoves, turbines, or motors. In many countries worldwide, a 
lot of primary energy is wasted because of the inefficient 
design or running of the equipment used to convert it into 
the services required though there is an encouraging growth 
in awareness of energy conservation and efficiency. 

          Today's primary sources of energy are mainly non-
renewable: natural gas, oil, coal, peat, and conventional 
nuclear power. There are also renewable sources, including 
wood, plants, dung, falling water, geothermal sources, solar, 

tidal, wind, and wave energy, as well as human and animal 
muscle-power. Nuclear reactors that produce their own fuel 
(breeders) and eventually fusion reactors are also in this 
category. In theory, all the various energy sources can 
contribute to the future energy mix worldwide, but each has 
its own economic, health, and environmental costs, benefits, 
and risks factors that interact strongly with other 
governmental and global priorities. Choices must be made, 
but in the certain knowledge that choosing an energy 
strategy inevitably means choosing an   environmental 
strategy. 

Considering that the major component of 
greenhouse gases (GHGs) is carbon dioxide, there is a global 
concern about reducing carbon emissions. In this regard, 
different policies could be applied to reduce carbon 
emissions, such as enhancing renewable energy deployment 
and encouraging technological innovations. In addition, 
supporting mechanisms, such as feed-in tariffs, renewable 
portfolio standards and tax policies, are employed by 
governments to develop renewable energy generation along 
with implementing energy use efficiency for saving energy. 
Many countries have started to install facilities that use 
renewable energy sources for power generation. The 
importance of alternative energy sources comes together 
with climate change challenges associated with the excessive 
use of fossil fuels. There are three primary motivators that 
stimulate the growth of renewable energy technologies: 
energy security, economic impacts and carbon dioxide 
emission reduction. The term “alternative energy” refers to 
any form of energy other than the conventional sources of 
energy, including hydropower. In recent years the focus has 
been on renewable energy sources. 

1.1 CURRENT NON-RENEWABLE ENERGY SCENARIO 

Coal is a combustible black or brownish-black 
sedimentary rock with a high amount of carbon and 
hydrocarbons. Coal is classified as a nonrenewable energy 
source because it takes millions of years to form. Coal 
contains the energy stored by plants that lived hundreds of 
millions of years ago in swampy forests. [63]  

 The plants were covered by layers of dirt and rock 
over millions of years. The resulting pressure and heat 
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turned the plants into the substance we call coal. Coal was 
the source of about 30% of the electricity generated in 
United States in 2016. Power plants make steam by burning 
coal, and the steam turns turbines to generate electricity. 

 

Chart 1 - Duration in year’s vs coal consumption [53] 

1.2  RENEWABLE ENERGY SOURCES AS A 
SUBSTITUTE [11] 

Taking into account of the current energy scenario, 
where energy demand is second to none the need for 
switching over to alternative (Renewable) sources of energy 
has become mandatory for the industries to sustain. 

 

Fig 1- Renewable & non renewable energy sources 

Renewable energy uses energy sources that are continually 
replenished by nature—the sun, the wind, water, the Earth’s 
heat, and plants. Renewable energy technologies turn these 
fuels into usable forms of energy most often electricity, but 
also heat, chemicals, or mechanical power. Today we 
primarily use fossil fuels to heat and power our homes and 
fuel our cars .It’s convenient to use coal, oil, and natural gas 
for meeting our energy needs, but we have a limited supply 
of these fuels on the Earth. We’re using them much more 
rapidly than they are being created. Eventually, they will run 
out. And because of safety concerns and waste disposal 
problems, the United States will retire much of its nuclear 
capacity by 2020. In the meantime, the nation’s energy needs 
are expected to grow by 33 percent during the next 20 years. 

Renewable energy can help fill the gap. Even if we had an 
unlimited supply of fossil fuels, using renewable energy is 
better for the environment. We often call renew-able energy 
technologies “clean” or “green” because they produce few if 
any pollutants. Burning fossil fuels, however, sends 
greenhouse gases into the atmosphere, trapping the sun’s 
heat and contributing to global warming. Climate scientists 
generally agree that the earth’s average temperature has 
risen in the past century. If this trend continues, sea levels 
will rise, and scientists predict that floods, heat waves, 
droughts, and other extreme weather conditions could occur 
more often. Other pollutants are released into the air, soil, 
and water when fossil fuels are burned .These pollutants 
take a dramatic toll on the environment and on humans. Air 
pollution contributes to diseases like asthma. Acid rain from 
sulfur dioxide and nitrogen oxides harms plants and fish. 
Nitrogen oxides also contribute to smog. Renewable energy 
is plentiful, and the technologies are improving all the time. 
There are many ways to use renewable energy. Most of us 
already use renewable energy in our daily lives. [1] 

1.3  BIOMASS – THE RENEWABLE FUEL AND  
PELLETIZATION MACHINE  

Biomass has always been an important energy 
source for the country considering the benefits and promises 
it offers. It is a carbon neutral fuel source for the generation 
of electricity; and apart from providing the much needed 
relief from power shortages, biomass power projects could 
generate employment in rural areas. 

As many research are going on solar energy, hydro 
energy, and wind energy in India and worldwide but one 
important sector in which the focus must be given is nothing 
but biomass sector and technology related to it, hence 
biomass palletization is the technology which I have studied. 

Pelletizing machine is specialized equipment. It is 
used for pelletizing of powder materials into pellets. It is 
original and peculiar with large scale disc-pellet machine and 
designed on the basis of the large scale disc pellet machine 
that is used in industries like iron and steel industry, 
chemical industry, pharmaceutical industry, cement 
industry, ceramics industry, railway corporations seen in 
metallurgical workshops and related industries. This 
machine adapts to pelletizing many kinds of powder 
material provided it is mixed with a particular solvent. Also 
the palletizing machine must be useful to rural area so the 
import of the machine will be decrease and the economy of 
nation also can be increase. [20] 

Pelletizing machines are of different kinds and 
forms ranging from its sizes, shapes, method of operation 
(manual or automatic), capacity, function, etc. [60] 
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1.3.1 TYPES OF PELLETIZING MACHINE 

• Pelletizing machine (Balling disc): Balling disc 
machine is mainly used for production of balls and 
agglomerates pellets.Disc balling   machine   is   suitable   for   
mixing   material pelletizing equipment with nutrient. [24]It 
has the following advantages:   

i. High balling rate  

ii. Big roundness intensity of particles  

iii. Visual operation and easy for maintenance 

• Floating feed pellet machine: This type of pelletizing 
machine is used for production of feed for animals. The 
floating fish feed making machine is used to make the pellet 
from the grain, the soybean, the cereal, or other materials. 
The pellet floats on the water at least about 12 hours. 

• Wood pellets machine: This type of palletizing 
machine is used for making pellets of wood, plastics etc. 
Wood pellet fuel, as an alternative for fossil fuels, has a more 
competitive and stable pricing than does kerosene and 
natural gas in many countries. Supported by the green tax 
policy, wood pellet fuel is encouraged to be used as a 
countermeasure against global warming, energy security and 
rise of oil prices. 

• Biomass pellet machine: biomass pellet fuel, has 
competitive and stable pricing, is clean burning and 
produces little pollution.  The   moisture content can be 
easily controlled during the production process. The raw 
material sources are very wide, such as wood waste 
(residual sawdust, wood shavings, wood peelings, etc.), yard 
debris (grass, leaves, tree sticks, forsythia, wisteria, woody 
bushes, etc.), farm waste (corn cobs, corn stalks, straw from 
plants, etc.) and other residues biomass waste. We can 
recycle energy from the above materials. [24] 

 

Fig -2: Balling disc pelletizing  Fig -3: Wood pelletizing 

Machine [54]                  machine [55] 

 

Fig -4: Floating feed pelletizing Fig-5:Biomass elletizing 

Machine [56]                  machine [57] 

2.  LITERATURE REVIEW 

Ayue ozyuuran et al. [2] studied different biomass 
material and calculated the colorific value of every material, 
as calorific value is the key factor for biomass fuel, also they 
characterize the different biomass material by proximate 
analysis. 

Tawanda Mushiri et al. [3] fabricated biomass 
palletization machine, the main aim of developing machine is 
nothing but to produce 900 kg of pellet per hr. Generally in 
the boiler wood chips are used for the combustion some time 
there is shortage of wood chips and therefore plant gets 
breakdown for many hours. To overcome this issue there 
must be supply of some extra fuel, and the author have 
chosen biomass pellet as fuel and he designed and fabricated 
this machine who can produce 900kg/hr. of pellets. 

Bobde, Saurabh A et al. [4] studied, today in the 
world fuel prices rises day by and the pollution may also. To 
control this pollution and to save the petroleum product and 
bio product this project is design and developed. This system 
requires heavy initial investment but it gives the energy 
output for life time with low maintenance etc. 

Nilesh R.Pathare1 et al. [5] fabricated machine 
where the pellets can be produce and this biomass pellet will 
be useful for boilers and stove for burning, he also clarified 
that the pellets are mostly ask by people rather logs as it 
pellet burns quickly as compared to logs. 

Maria Puig Arnavat et al. [6] finds two important 
factors in palletization one die temperature and other 
friction over the entire study they found that friction 
decreases with increasing die temperature. 

R.Cengiz et al. [8] made one pelletizing test device 
where researchers have scope to study the die temperature 
“force-displacement curve”, “force-time curve” and “strain 
curve”, “density increase ratio” and ‘’durability’’ of densified 
biomass can be introduced, according to him it will be easy 
for the research scholar to correlate above factors with good 
densified biomass pellet. 

O.A. Olugboji et al. [9] designed and fabricated 
poultry feed pellet machine with locally available material, 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

               Volume: 05 Issue: 07 | July 2018                    www.irjet.net                                                                   p-ISSN: 2395-0072 

 

© 2018, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |        Page 1527 

 
 
 

the machine is electrically operated with two Hp electric 
motor the capacity of machine also tested with 5 kg /hr. of 
speed. 

After doing this research the main aim of Theresa K 
et al. [20] was to discourage the importation of similar 
manually operated fish feed pelletizing machine from other 
country and it is recommended for rural and urban fish 
producer .As it is portable it can be use anywhere and also it 
easily operated manually. 

Harmandeep Singh et al. [21] done the 
characterization of different biomass sample like white husk, 
rice husk and more .The study of characterization done on 
proximate and ultimate analysis basis, where he created 
three model i.e.mode1 (on ash basis) model 2 (on fixed 
carbon \basis) and model 3 (on ultimate analysis basis), with 
these three model he calculated the heating value of fuel and 
he finds the differences with the experiments in these 
models. 

Ikebudu Kingsley Okechukwu et al. [24] design one 
balling disc machine from which he can produce pellets of 
powder form so that the handling of pellet can be easy 
during transportation, he comes to the conclusion that well 
form pellets are in between 6-25 mm diameter. 

Wolfgang et al. [31] examined the pelletizing 
pressure required with raw material type, pellet length, 
temperature, moisture content and particle size, he comes to 
the conclusion that the pellet pressure increases with pellet 
length and decreases with increasing temperature of raw 
material during palletization also it increases with 
decreasing particle size. 

3.  OBJECTIVES 

1. To fabricate the solar Energy operated Biomass 
Pelletizing Machine. 

2. To calculate the power required to run the motor. 

3. To compare the electricity cost required for working 
of machine between non renewable And solar energy 
resource. 

4. To analyze the biomass pellet fuel parameters. 

5. Study the optimum combination of biomass pellets 
mixture. 

4.  FABRICATION OF PELLETIZING MACHINE 

As we know whole world is suffering from energy 
crises, and many machines of industry are running on 
conventional electricity which is too costly in both terms 
machining cost and electricity bill. Hence to overcome this 

issue if we substitute the conventional electricity with the 
renewable energy it will advantageous to global warming 
issue as well .Hence we are designing solar operated biomass 
palletization machine.[5] 

4.1 MATERIAL SELECTION 

One of the basic factors that affect the choice of a 
project is the availability of materials, selection of materials, 
and the cost of the materials for the design or fabrication of 
the project. Following are the materials which are going to 
use while fabrication of material. 

Table-1: Name of material 

SR.NO NAME OF MATERIAL SR NO NAME OF  MATERIAL 

1 M ANGLE 3 ROUND HOLED PLATE 

2 SHAFT 4 BEARING 

5 M.S PIPE 6 ALLUMUMINUM CONTAINER 

7 V-BELT PULLEY 8 V BELT 

9 D.C MOTOR 10 SOLAR PANNEL 

11 SOLAR CHARGER 12 BATTERY 

13 BOLT 14 FLAT PLATE 

 
4.2 DESIGN OF MACHINE 

Using the Pro Engineer software I have made the following 
design of machine which we are going to fabricate, following 
figures will show all the views of machine. [9] 

 

Fig -6: Front view of machine Fig -7: Isometric view                

Fig -8: Top view of machine Fig -9: Inclined view of 

                 machine       
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4.3 ASSEMBLY AND FABRICATION PROCESS 

A. Marking out -The first stage of this fabrication is the 
marking out of the required dimensions of the sheet metal 
and the angle iron together with the square iron bars. 

B. Cutting process - The second stage after the 
required dimensions is marked out the cutting out of the 
required length from the main material will take place on 
cutter machine, lathe machine. 

C. Welding Process- After the first two processes is 
carried out, the materials are joined together by means of 
the joining process called “welding”. This involves the 
welding of the various parts of the frame together using the 
electric arc welding process. 

D. Coupling Process -This comprises the coupling of 
the various parts of the machine which include the induction 
motor, aluminum container, roller crusher, the shaft etc.[24] 

Following are the different views of solar operated 
biomass pelletizing machine. 

     

 

Fig -10: Inclined view        Fig -11: Front view 

 

Fig -12: Top view 

5. EXPERIMENTAL WORK 

Selecting the single phase induction motor with a 
speed of 500 rpm, having a power of 0.25hp (187.5 watt). 

5.1 TORQUE CALCULATION 

Dimensions of the mild steel bar 

Height (h)            = 260 mm  

Radius(r)            = 25 mm 

Density              = 7850 kg/m³ 

Selected motor speed (n)              = 34 rpm 

Acceleration due to gravity (g)          = 9.8 m/s2 

1) Volume of cylinder           = π*r2*h  
                                                           =3.14*0.02502 

 *0.260 

                             = 5.1025*10-4 m3 

2) Mass of the blade                          = Density * volume 

               = 7850 * 5.1025*10-
4 

               = 4.0054 kg 

3) Weight of Blade (W)    = mg 

      = 4.0054*9.81 

      = 39.29 N 

4) Angular velocity of the Blade (ω)= 2 π n/60 

=2*3.14*32 
rad/sec 

                 = 3.34 rad/sec 

5) Torque  (T)    = R * W 

      = 130 * 39.29 

      = 5107.7 N-mm 

6) Power(P)   = T *  ω 

=107.7*3.34*10
-3 

= 17.05 watt 
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5.2 CALCULATION FOR SELECTION OF SOLAR  

        PANEL 

    As the required power is 17.05 watt based on this 
we will select the power which gives the power more than 
17.05 watt. Here are the reading selected solar panel. 

   

Fig -13: Current reading     Fig -14: Voltage readings 

From this reading we can calculate power ratings 
output of solar panel,during the experiment Power rating 
were as follows. 

                                   P = 0.58*19.8 

          =11.484 watt 

But this power will not be sufficient to rotate the 
motor due to cloudy environment.Hence we will select the 
the solar pannel which have the power output more than 20 
watts. We have choosen solar pannel of 50 watts.Two 
batteries of 12 v and 7.5 amp currernt are used to store and 
to transmit a power from solar panel to motor. 

6. BIOMASS FUEL AND PELLETIZATION PROCESS 

Biomass is renewable in nature, carbon neutral and 
has the potential to provide large productive employment in 
rural areas. It is considered as one of the promising sources 
for generation of power or energy using commercially 
available thermal and biological conversion technologies. 
Considering the importance of biomass power, the 
Government of India and various states with high biomass 
power potential are trying to promote biomass power 
through various policies, programs and financial assistance. 
Despite huge efforts, the biomass sector is still not able to 
tap the potential available optimally. The sector faces 
immense barriers and challenges in enhancing this vast 
scattered renewable energy resource. [58] 

As the biomass waste is available everywhere in 
India which is free of cost like tree leaves, husk material and 
shell material. This material can be used for biomass pellet 
production which is environmental free and also rural 
employment will be increase with this employment problem 
of India can be reduced to some extent. [4] 

Hence in my project study we have selected 
following biomass material. 

1. Rice husk 

2. Waste by product of  rice in  powder form 

3. Wood husk 

4. Waste forest leaves 

5. Garlic cover leaves [10] 

Hence the pellet of individual above mentioned 
biomass material is being produced conventionally. Instead 
of doing this method we are going to use the combination of 
two biomass material. [14] 

We have tested two samples of combination as 
follows: 

 Sample 1 – Rice husk + powder form of waste 
product of rice mill  + Wood husk  

 Sample 2-Garlic leaves + waste forest leaves + wood 
husk 

6.1 PROCESS OF PELLETIZATION 

1) Sample one and sample two are passed individually 
through roller of machine.[13] 

2) The gap between roller and holed round plate is 
about 5 mm.  

3) Hence due to compression pressure the biomass 
material is pressed. 

4) The pressed material then converted into pellet 
form as it passed through the disc hole. 

5) The produced pellets are then dried naturally to 
remove its moisture. [36] 

 

Fig -15: Manufactured sample of biomass pellet 
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Hence to overcome this environmental problem, 
global warming, pollution problems etc. Biomass fuel can be 
stored. The problem may occur in collection for that the 
biomass material can be stored at district level and with the 
help of proper supply chain management this issue also can 
be resolve. [29] 

6.2 STUDY OF BIOMASS PELLET FUEL QUALITY 

 After collecting samples of biomass it is 
passed through solar operated machine and the pellets are 
produced. The produced pellets has to go under analysis for 
studying the biomass quality and its proximate analysis. The 
pellet fuel quality and analysis is carried out by proximate 
and ultimate analysis.  

1. Proximate analysis 

Proximate analysis is used for calculation of 
chemical composition of the residue including Moisture 
content, Ash content, volatile matter & fixed carbon [2].  

2. Ultimate analysis 

This analysis is important for determining the 
elemental composition (C, N, H, S, O etc.) of the biomass fuels 
& is also useful for calculating their heating value. It was 
carried out by using CHNS analyzer. [21] 

3. Heating value 

Heating or calorific value of any fuel is the amount of 
the heat liberated by that under specific conditions of 
combustion. The heat value in a given fuel is mostly a 
function of the fuel’s chemical composition. [51] 

 Bomb calorimeter is used to determine the 
calorific value of fuel by combusting a known quantity of the 
fuel under constant volume in bomb. 

Therefore on this basis we have tested the two 
above mentioned biomass pellet sample. The output results 
of above parameters will be discussed in results and 
discussions. 

7. RESULTS AND DISCUSSION 

As the study is consisting mainly in two parts hence we will 
discuss the result and conclusion as follows. 

 Fabrication of solar operated biomass pelletization 
machine. 

 Analysis of Biomass pellets which produced by solar 
operated biomass pelletization machine. 

 

7.1 FABRICATION OF SOLAR OPERATED BIOMASS 
PELLETIZATION MACHINE 

By using Solar operated Biomass pelletizing 
machine the production cost may reduce and    energy saved 
due to sustainable energy. 

Solar operated Biomass pelletizing machine is eco-
friendly operating with environment (solar energy) 

The power rating of motor is 0.187 kwh  

Estimation of number of hours the motor is on per year  

Considering our motor is turned on for 6 hrs. per day 

No .of hrs. Per year    = 365*6 

          = 2190 hrs. 

 The electricity consumption per year 

           = 0.187 kWh * 2190 hrs. /year 

           = 409.3 kwh/year. 

7.2 COST CALCULATION OF ENERGY CONSUMPTION 

 For economic point of view it is necessary to find 
payback period. Payback period is nothing but time period 
after which we will get the returns of investment. 

Table -2: Cost calculation of energy consumption 

By conventional energy 
resources 

By solar energy 

Energy charges/ kwh   

= Rs 7.92      

Solar panel cost   =  Rs 
3000  

Cost 
=7.92/kwh*409.3kwh/year 

=3241.65 Rs / year 

Battery cost / year = 
Rs 2000  

Maintenance cost  = 
1000 / year 

 

Total   = 3241.65 /     year Total  = 6000 / year 

 
Payback Time = Total System Cost ÷ Value of Electricity 
Generated ÷ Your Annual Electricity Usage [26] 

                              = (6000 ÷ 7.92) ÷ 409.3 

                              =1.84 years. 
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 Hence we will get our returns of investment after 
1.84 years. After that only maintenance charge of solar panel 
and machine will applicable, energy charges will be totally 
free as we are using natural energy resource which is freely 
available. 

     The idea of this machine came into mind by visiting 
bakery in my area which is located in rural area, Thane 
(India), this bakery was using coal and wood for combustion, 
the disadvantages of coal and wood combustion is explained 
above. Hence we can recommend the bakery management to 
use biomass pellets which is environmental free. 

Based on machine manufacturing following are 
some areas where pelletization industry need to be 
concentrated.  

1. The investment of machine will be one time 
investment so we suggest industry to buy this machine for 
life time, hence the dependency of purchasing high cost 
machine can be reduced. 

2. Recently in the market all the machines which are 
running on non-renewable energy resources as we are using 
solar energy  which is renewable energy and free of cost 
hence the energy bill of industry for pelletization will be 
completely zero. 

7.3 ANALYSIS OF BIOMASS PELLETS WHICH 
PRODUCED BY SOLAR OPERATED BIOMASS    
PELLETIZATION MACHINE 

As we know the fuel charges are increasing now at 
least in India hence biomass is best option to reduce global 
warming. In recent industry many biomass solid fuel are 
available but the problem regarding that is low heating 
value, to overcome this issue we have done some experiment 
by making combination of fuel as follows. 

The two biomass sample 1 and sample 2 is tested in 
Bombay test house pvt ltd , vashi 

 Pellet Sample 1 –Rice husk + powder form of waste 
product of rice mill  + Wood husk 

 Pellet Sample 2-Garlic leaves + waste forest leaves + 
wood husk 

Generally the pellets and briquettes are made only of 
individual biomass material. Here we are adding different 
biomass material, with this addition the heating value of 
biomass fuel will definitely increase. 

 

 

7.3.1 Proximate analysis of first biomass sample 

 

7.3.2 Proximate analysis of second biomass sample 

 

After observing results of these two samples following are 
some important factors. 
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1. Calorific value 

Biomass is one of the renewable and sustainable 
energy sources that does not lead greenhouse gas emissions. 
Efficient use of biomass energy will help to solve problems 
resulting from fossil fuels. However, the main concern 
relevant to use of this energy is mainly related to low 
calorific value of biomass. Therefore, calorific value is the 
key parameter to evaluate the fuel quality of a special 
biomass material in energetic applications. In this context, 
two biomass species that represent very wide range of 
biomass materials such as husks, and agricultural residues 
have been characterized by proximate analysis (moisture, 
volatile matter, fixed carbon, and ash contents). Then, 
various empirical equations which contain linear and 
nonlinear terms have been tested in order to predict the 
higher heating values (HHV) of full sample set from the 
proximate analysis results. 

a. Heating or calorific value of any fuel is the amount of 
the heat liberated by that under specific conditions of 
combust. 

b. The calorific value of sample 1 is 5721.8 kcal/kg and 
the calorific value of sample 2 is 5486.8.    

c. Hence we will prefer sample 1 for the use of sample 
1 pellet in industry as the heating value of sample 1 is 
greater. 

 

Chart -2 Gross Calorific Value Vs combined biomass 
sample 

 

The other results like ash content, moisture content, fixed 
carbon and volatile matter also can be correlated. 

With this result from the lab we have fulfilled all the 
parameter except ash content, therefore the sample 1 is 
considered as a best biomass fuel between two biomass fuel 
samples. 

Therefore we can recommend the palletization 
industry to go for below combination of fuel. 

 Rice husk + powder form of waste product of 
rice mill  + Wood husk 

8. CONLCUSIONS 

As we have fabricated solar operated biomass 
palletization machine hence the energy will be saved as we 
are using renewable energy resources. The dependency or 
importation of machine will be discouraged as we have 
manufactured a simple machine. With this study we have 
created guidance base knowledge in solar and biomass fuel 
area. After the whole fabrication of machine we are able to 
develop a recommendations for the equipment designing, 
implementation and sizing. As we are facing climate change 
problem and also fuel crises problem therefore the use of 
renewable energy resources is mandatory and it’s a need for 
future. Therefore we are using solar energy which is freely 
available.  

In the second part of the project we have done the 
analysis of the biomass pellets .In this we are again using 
renewable energy resources. The use of biomass sample will 
definitely reduce the dependency of conventional fuel. We 
have used the combination of different biomass sample. In 
the recent pellet production only rice husk and wood husk 
are been used differently i.e. the pellet is produced 
individually. Hence sometime we can get the shortage of rice 
husk or wood husk to overcome this issue we have used the 
combination of biomass like.   

 Pellet Sample 1- Rice husk + powder form of waste 
product of rice mill + Wood husk 

 Pellet Sample 2 - Garlic leaves + waste forest leaves 
+ wood husk. 

Among these two samples sample 1 will be 
preferable as it is having comparatively greater calorific 
value. The main benefit of using the combination is that we 
are getting the calorific value more compared to individual 
produced biomass pellet by rice husk or wood husk. [22] 

Following chart will show the calorific value of 
individual biomass fuel and combination of samples which 
we have tested.  
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Chart -3 Gross Calorific Value Vs biomass sample 

The heating value of our sample 1 and 2 are closed 
to the conventional fuel like coal [61]. As the coal produces 
pollution which is harmful to the environment therefore 
biomass is the alternative for coal. 

8.1 FUTURE SCOPE 

With this produced pellet we can work on the force required 
to produce pellet hence the         force displacement curve can 
be drawn [8] 

 Also the temperature of the die, durability of pellet, 
density increase ratio during palletization can be study. 

 For the R&D in biomass field work we can make a 
sample of different biomass sample and calorific value can 
be calculated.  

 There is scope for the biomass collection 
management related study, at rural level all taluka level. [44] 

 For palletization rpm of motor must be high so this 
can be achieve by giving solar power of many watts. 

 With advance machining technique we can fabricate 
the machine so that the machine can get the attractive look. 
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