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Abstract 

Biomass at all times considered as a very important source of energy. Along with nonstop 
harvesting from plants, biomass was created casually in numerous agricultural industries 
like rice husk commencing rice powder, bagasse through sugar mills, saw powder from saw 
mill etc. Synchronous, their appliance in undersized burning appliances for heat creation is 
frequently related with increased working problems. There was no connection between the 
DU results of pellets calculated by the tumbling apparatus and those given by the Ligno tester 
and mixing Pine particles with the bamboo particles gives an efficient way to optimize the 
properties of bamboo pellets. It was concluded that in favour of the manufacture of pellets 
Extrusion-spheronization was a very capable technique. Foremost disadvantage of this 
method was that it's a multi-step batch procedure. 
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1. Introduction 
Woody biomass which includes trees and plants with fusion of herbaceous type raw material reduces 
the risk of slagging in the underneath ash and also leads to moderate emission levels. The wood with 
the unification of miscanthus be more efficient. From the deduction of chemical composition mostly 
fuel were indices which were appropriate for a initialialy estimate of blended biomass fuels and the 
calculation of crucial emission levels [1]. The properties of mechanical and combustion of pellets 
which were made by Straws of rapeseed and wheat was determined and exposed that these parameters 
were division-dependent. In the mixture with the percentage increased Pellet density were decreased 
of the two straw types. Pellet density also increased by increased in compaction pressure. Surrender 
pellets of superior durability and plunge resistance were observed by the combination of the sawdust 
and floor rapeseed straw and the percentage offerings of moisture pleased was also not dependent. 
The strength of the pellet and combustion heat decreased by means of the accumulation of ground 
straw [2]. The mechanical durability measured values and variability of pellets and briquettes were 
partial by the applied methods. Besides, the unpredictability of the results confide in the bio fuel itself. 
In support of briquettes the mechanical durability above 90%, five simulations front to a precision of 
2%, whereas 39 simulations were required to attain an accuracy of 10%, after the tested done on 
briquettes of mechanical durability less than 90%. The tumbling mechanism for pellets characterize 
by the ASAE criterion allows accomplishment sufficient accuracy levels 1% by means of an 
inadequate number of simulations. Ultimately, there be no relation linking mechanical durability and 
particle density was established for the tested pellets and briquettes [3]. Pellets were annealed 
torrefied from wheat straw with a support of ultrasonic vibration. Biomass with dissimilar hardness of 
torrefaction was formed [4].  



2. Biomass as Source of energy 
Biomass is an energy source which renewed from the animal and plant resources. There are various 
types of biomass sources that are agricultural crops, forestry crops, industrial residues, municipal solid 
waste and animal residues through which energy can take. Further it can use as a fuel. 

A. Biomass application 
The expression biomass give support to all carbon-containing materials that is solids, liquids or gases 
which could be changed into intensity (bio-energy). Those materials could be burned precisely to 
produce heat, power preferentially transformed to biofuels (charcoal, biodiesel etc.). Biomass could 
come up to either straight from a crucial source, like plants for instance, or ultimately from urban, 
manufacturing or rural waste. Agricultural residues as well apply to the residual forms of biomass. 
[6]. A further major resource of bioenergy was energy crops. These could be measured as traditional 
crops where for energy creation and biofuels final product was used, along with new crops with high 
productivity in biomass soil per unit. [7]. Fig. 1 represents the various applications of biomass, 
biocomposite (poly-lactic acid based, strach based), electronic (computer, shields for electromagnetic 
radiations), food (stabilizer), nanocellulose (bio polymer, bio degradable polmer), textile (carpet, 
ecomat), pulp and paper (news print, pakaging), cosmetics (makeup, sunscreen, haircare), 
automotive(automotive sensor, wear resistant tyre, battery).  

B. Biomass in surplus quantity in India 
Biomass at all times considered as a very important source of energy. In India the quantity of biomass 
was around 380 million tonnes every year which were generated. Along with nonstop harvesting from 
plants, biomass was created casually in numerous agricultural industries like rice husk commencing 
rice powder, bagasse through sugar mills, , saw powder from saw mill etc. Power can be generated 
during cogeneration, gasification routes and combustion was around 18 GW from the existing 
biomass. Though, in favour of this possible to be understood that information on production, current 
practice, seasonal fluctuation as well as prices on biomass was efficiently necessary.  

Being a rural status, Haryana had a massive prospective of biomass accessibility within the variety of 
biomass. The deposit which was generated in this region entirety 24.697 Mt y−1, from that 71% was 
addicted in a variety of domestic as well as industrial performance. Whereas in crop growing 
manufacturing part, sawdust was generated entirety of 646 kt y−1 as shown in the pie chart (Fig. 1).  

 
 

Figure 1: Entirety generated biomass and power production 

https://www.sciencedirect.com/topics/engineering/rice-husk
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/bagasse
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/cogeneration
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/gasification
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/sawdust


C. Biomass combustion and associated problems 
As rising environmental concerns particularly associated among the utilize of fossil fuels, recent 
solutions bound the green house gas consequence were constantly required. Along with the existing 
another energy sources, as well as solar, hydro, wind etc. to moderate green house discharge, biomass 
was the just carbon-based feasible alternative. The adaptable nature of biomass set up to be employed 
in all over the world and this variety made biomass a composite and hard fuel. Particularly the 
immense rate of alkali (potassium) and chlorine, collectively through high ash content,  several brands 
of biomass confirmed to be a main cause of concern. On the other hand, mechanisms important to 
corrosion and immense dust emissions problems have been recognized and a variety of achievable 
solutions was previously obtainable. Due to the higher efficiency and more flexibility, the usage for 
biomass combustion, fluidized beds were promising as the favorite.  

D. Moisture of straw engaged for fabrication of pellets. 
Fabrication of pellets in biomass was completed after removing the moisture from the material and 
various types of moisture of compressed and its mixtures were shown in Fig 2 

 
Figure 2:  Moistures of compressed types of straw and its mixtures. 

Table 1 

Literature Survey 

S.No Author(s) Raw 

material 

Technique used Remarks 

1 T.zeng et 

al.[1] 

Herbaceous 

with woody 

biomass, 

miscanthus 

with wood. 

Combustion on commercially 

accessible boiler devoted for 

the burning of wood pellets 

and energy grains. 

The effectiveness will be more when 

seemed wood blends with the 

miscanthus. 

2 Mateusz Wheat DU of the shaped pellets Discharge of HCL, SO2, NOx and total 



Stasiak et 

al.[2] 

straw, Pine 

sawdust 

and 

rapeseed 

straw. 

with a Ligno Tester, as 

suggested by ONORM M 

7135. 

particulate substance can be 

condensed by blending herbaceous 

raw materials with woody biomass. 

3 Michae 

Temmer

man et 

al.[3] 

Pellets and 

briquettes 

DU testing of briquettes and 

pellets are done by 

briquettes durable tester 

and ONORM M 7135 tester. 

There was no connection between 

the DU results of pellets calculated 

by the tumbling apparatus and 

those given by the Ligno tester. 

4 Xiaoxu 

Song et 

al.[4] 

Wheat 

straw 

Torrefication unit, ultrasonic 

pelleting unit developed and 

pellet quality and energy 

consumption was measured.  

Ultrasonic vibration of 20 kHz was 

introduced as an effective support 

to deal with the challenge in 

manufacture good quality pellets 

completed as of torrefied biomass in 

favour of bio energy production 

point. 

5 Clara 

Serrano 

et al.[5] 

Barley 

straw 

Kruskal–Wallis test. 

 

No enhancement was found during 

condensation subsequent to 

pelletizing barley straw ground to 

exceed mill screens of 4 and 7 mm. 

6 L.J.R. 

Nunes et 

al.[9] 

Hemicellulo

se 

Torrefaction and pelletizing Torrefied biomass mainly requires 

densification if it was to be handled 

effectively in a bio energy supply 

sequence. 

7 Sudhagar 

Mani et 

al.[10] 

Wheat 

straw, 

barley 

straw, corn 

stover  and 

switch grass 

Duncan multiple range tests 

conducted for pellet density 

and Compression test was 

conducted using a single 

pelleter unit. 

There were three parameters that 

affected pellet thickness that was 

Compressive force, particle size and 

moisture content, considerably 

apart from this there were not any 

major effect was observed for 

particle size on the pellet thickness 

of wheat straw. 
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