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Summary. The purpose of this study was to evaluate the physical 

The research was carried out on three kinds of raw materials, i.e. 

wheat straw, maize stover and Sida stalks. It was found out that 

-

ing the studied parameters, i.e. length, mass, proper density and 

bulk density. The best results for the studied properties were 
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INTRODUCTION 

and more expensive due to their depleting reserves. More 

and more attention has been paid to the problems of environ-

mental protection. These phenomena have been encouraging 

research into alternative energy sources, among others, bi-

omass. The greatest hopes are connected with the biomass 

of plant origin and this group includes the straw of cereals 

Virtually any type of straw from cereal, oilseed rape 

and buckwheat can be used for energy purposes. Due to 

their properties, the most often used straw is that of rye, 

wheat, rape and buckwheat. It is assumed that “straw” is 

ripe or dried plant stalks, having a high dry matter content 

crop production, horticulture, construction and energy. 

Despite the different applications of straw in agriculture 

it should be noted that there still remains a considerable 

potential of this material which has not found any rational 

use. Its use as an energy source has become the solution to 

-

To enhance plant biomass use for energy production, 

efforts have been made to improve its physical proper-

long-term storage, while increasing the concentration of 

mass and energy per unit volume makes the transport, 

storage and dispensing easier. These favourable charac-

teristics can be achieved by concentration of biomass in 

-

petitive with conventional ones [Komorowicz et al. 2009, 

-

sity and improving the milling properties of the raw material. 

screw and cylindrical ones. They can be used as separate 

devices or within an in-line process for the manufacture of 

compact fuel. Construction of the line is dependent on the 

volume of production, properties of the raw material used 

the production process may be more or less complicated, 

depending on the initial parameters of the processed mate-

The aim of this study was to evaluate the physical prop-

Wheat straw, maize stover and Sida stalks were used for 

materials was determined by the weight-drier method ac-



 

of moisture content in the raw materials was performed in 
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materials were pulverized using a chopper drum substation 

and universal hammer mill, powered by electric motors with 

used for the compaction process of the shredded plant ma-

characteristics were determined: diameter and length us-

-

ping them into the measuring cylinder with the volume of 
3

-

without fuel pellets and the cylinder’s volume, according 
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shredding. 
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Ta b l e  1 .  The technical and operational parameters of the 
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of all the tested materials. 

Fig. 1. 
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value of all the compacted materials. 

Fig. 2. 

maize stover. 

Fig. 3. 

pellets made from the tested materials. The lowest average 

-

-

-

ences occurred between the mass of wheat straw and Sida 

the type of plant raw materials used. The lowest proper 

kg.m-3

.m-3

Photo 3. 



 

found in the density of the pellets produced from wheat 

straw and Sida stalks. 

Fig. 5. -

terials 

The results of measurements of the average bulk density 

depending on the kind of raw materials used are shown in 

-
.m-3

.m-3

-

CONCLUSIONS

The results of research and statistical analysis allow for 

the following conclusions: 

characterized by favourable parameters of the studied 

properties, i.e. length, mass proper density and bulk 

density. 

-1

for the wheat straw, and the highest for the maize stover, 
-1

bulk density were found out for the pellets produced 
.m-3

.m-3 -

tively.

Borkowska H., 2006: -

2. Denisiuk W., 2007: -

 

-

Fiszer A., 2008:

Przetwarzanie biomasy na cele ener-

Grzybek A. (ed.)., 2012:

7. Hejft R., 2013: -

8. Kallyan N., Morey R.V., 2009: Factors affecting 

Fig. 4. Fig. 6. 

materials



 

9. Odnawialne 

-

Lewandowski W. M., Ryms M., 2013: -

Technika produkcji brykie-

-

-

-

analitycznej.

 Stolarski M., Szczukowski S., Tworkowski J., 2008: 

-

Szymanek M., Kachel-Jakubowska M., 2010: -

of plant materials for energy purposes. Teka Komisji 

20. Wu M.R., Schott D.L., Lodewijks G., 2011: Physical 

 Uwarunkowania techniczne i tech-

-

Streszczenie. -

-

-




