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FIELD ROLLER BRIQUETTING MACHINE — WORK PARAMETERS OF MODYFIED
MODELS OF MACHINE ASSEMBLIES

Summary

A Field Roller Briquetting Machine prototype wasvdlped at the Industrial Institute of Agriculturghgineering and
PROTECH Sp. z 0.0. The machine is the subjecegbrject, which aims to develop, build and test@bile machine for
harvesting and compaction of plant biomass (stramg stalk materials by rolling it up for briquettermation. As part of
the task, the structure of the main working unftthe machine was modified.

Stowa kluczowebrykieciarka, stoma, brykiety, energia odnawialm@aszyna mobilna

POLOWA BRYKIECIARKA ZWIJAJ ACA — PARAMETRY PRACY
ZMODYFIKOWANYCH MODELI ZESPOLOW MASZYNY

Streszczenie

Prototyp brykieciarki polowej powstat we wspotpra@szemystowego Instytutu Maszyn Rolniczych oralkisBROTECH
Sp. z 0.0. Maszyna jest tematem projektu, ktorefgncijest opracowanie, zbudowanie i przetestowarubilnej maszyny
do zbioru i zagszczania biomasy stinnej (stomy) i materiatléw todygowych przez jejjanie w celu formowania brykie-
tow. W ramach zadania zmodyfikowano konstwgtywnych zespotéw roboczych maszyny.
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1. Introduction The last stage of the project, which was compléted

July 2018 [7], consisted in modifying the existibgsic

Production and use of energy from renewable ssuge
one of the most important issues of global and pean
energy policy. One of the biomass sources moshafted
for heating purposes is renewable energy. It iresud
among others, remnants from agricultural and foygsto-
duction. The remaining straw is not used for off@poses,
it remains after harvesting cereals. The low bulingity
causes that the straw also has a lower energytgédnalo-
rific value related to the volume unit). Therefareprder to
be economically justified, its use in power engiieg
should increase its degree of compaction and fitest to
directly in the field. Higher density of straw, atlterefore
higher energy density, is obtained by its briquetti

Source: own work Zrédto: opracowanie wiasne

Fig. 1. Unit feeding and counting thread wrappinge t
formed briquette

Rys. 1. Zesp6t podawania i zliczania nici owigj
formowany brykiet
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machine components. The modifications were intertded
improve the machine's operation, increase its ieffiry
(throughout) and the ergonomics of the serviceldépg
parts, access to components). In this article telecsed
sub-assemblies will be described. It will be a fegdand
thread counting unit (Fig. 1 and Fig. 2) wrappethveai bri-
quette to fix its shape and a briquette cutter.(Bignd 4).

The introduced changes have already been implechente

and the subassemblies have been tested duringathiesh
in August 2018 [1, 2, 3].

Source: own work Zrédto: opracowanie wiasne

Fig. 2. Feeding and thread counting unit mountednue-
chine

Rys. 2. Zespot podawania i zliczania nici zamontowaa
maszynie
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Source: own work Zrodto: opracowanie wiasne

Fig. 3. Briquette cutter mounted on machine
Rys. 3. Zespot geia brykietu zamontowany na maszynie

- p F it ;
Source: own work Zrodto: opracowanie wiasne

Fig. 4. Briquette cutter (saw marked with an arrow)
Rys. 4. Zespo6t gtia brykietu (pita zaznaczona strzak

2. Modified models description
2.1.Thread introduction

The mechanism of introduction of the thread hasnbe
significantly modified from the previous version, [4]. In
addition, its design has become more compact. fitead,
which is fed from the reservoir containing two sigogoes
to the counting mechanism shown in Figs. 1 and 2.

The thread feeding mechanism is equipped with twe

tensioners, between which there is a thread guitlerr
Presence of tensioners results in unchanged thegesibn
on the guide roll. The guide roller is equippedhwt steel
plate cooperating with an inductive sensor. Thiasee
measures the roll revolutions and the user recavesges-
sage on the display of the amount of thread usag §j.
At the same time, when the thread in the tray nssfied,
the user is informed by the sound signal about éisnt.
Fig. 5 also shows other parameters:

- amount of produced briguettes (llosc brykietow),

- machine speed in km/h (Predkosc),

- Rotation speed of PTO shaft in RPM (WOM),

- Twist of briquetting chamber in degrees (Kat),

- Percentage of chamber load (on lower right cowfer
display).
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Source: own work Zrodio: opracowanie wiasne

Fig. 5. Display shows thread usage in meters (Saqur
Rys. 5. W§wietlacz wskazygy zuycie nici w metrach
(Sznurek)

2.2.Cutting mechanism

The cutting mechanism has been constructed arid bui
in a more compact way. The flywheel that accumd|ate-
ergy was eliminated to ensure higher saw speedhglthie
cutting phase. Also eliminated was the clutch tban-
nected the drive shaft of the saw with the hydcaoiotor
that drives it and the wedge belts that engagedaheshaft
with the flywheel shaft. The whole has been claseal clo-
sure, a steel casing with a cover. The cover allmnget to
the saw blade, for example to replace it, as weloapro-
tect the mechanism and restrict access to it dusjppeya-
tion. The whole is equipped with a much shorterftsha
mounted on a linear bearing, as a result of whehmech-
anism does not get into vibrations, like it waseslable in
the previous version and eliminated the bendindexvy
components.

2.3.System of briquettes transportation

System of briquette transportation is formed hijofe-
ing elements:
transporting chute,
- counting roller,
- chain conveyor,
- turning bend.

In this chapter also Big-Bag hanger is describesite
of the fact, it is not a part of transportationtsys (it is only
container), it directly cooperates with describechponent.

Next to the rolling chamber, and above transpgrtihute
there is a saw which cut product into equal parts.

After briquette being cut, it is transported fath
through transporting chute (6).

As Fig. 7 presents, above the chute, countingrelks

mounted. It is used for counting the length of et bri-
quette and also as the product holdfast.
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Source: own work Zrodio: opracowanie wiasne

Fig. 9. Turning bend (marked with an arrow) and Big-
vt R -, o Bag in the end of the machine

Source: own work Zrédio: opracowanie wiasne Rys. 9. Kolano kierge brykiet (zaznaczone strzafloraz
Fig. 6. Briquette transporting chute worek Big-Bag z tylu maszyny

Rys. 6. Rynna transportiga brykiet

Design of Big-Bag hanger allows to height steenisg
ing hydraulic cylinder connected directly to tracttn the
future it will be necessary to change cylinder frome-
sided to two-sided, because it is not always eadpwer
the frame down and detach Big-Bag full of prodkaame
was also moved closer to the axis of the machinenpar-
ing to the previous versions), which allows the asgpub-
lic roads without dismounting whole constructiomurther-
more, for the same purpose the construction ofnchan-
veyor allows to fold it (Fig. 10, Fig. 11.).

b

Source: own work Zrodio: opracowanie wiasne
Fig. 7. Counting roller
Rys. 7. Rolka zliczafa diuga¢ brykietu

Briquettes outcoming from rolling chamber are gate
ing pressure, which is the source of force, whidves cut
product along transporting chute to the chain cyarve
(Fig. 8). From there, briquettes are transportediangs to
the end of the machine, where on the special agetgin
Big-Bag is hung. To prevent product from back fajli on
the bottom of chain conveyor steel barrier is mednt - = .
which is also an extension of transporting chute. Source: own work Zrédio: opracowanie wiasne
Fig. 10. Chain conveyor in transport position
Rys. 10. Przernik faricuchowy brykietow w pozyciji transportowej

'\-., o - . s
Source: own work Zrodio: opracowanie wiasne
Fig. 8. Product transportation
Rys. 8. Transport produktu -
To change a direction of briquettes and allow thtem Source: own work Zrodio: opracowanie whasne
fall into bag, there is a bend, causing turn ofgheduct us-  Fig. 11. Chain conveyor in work position
ing its momentum to flow through (Fig. 9). Rys. 11. Przeroik taricuchowy brykietow w pozycji roboczej
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3. Work parameters

During operation of the machine, its componentsewe
characterized by the following parameters:

Parameter Value

rotational speed of the saw 4400 rpm

briquette length (adjustable) 115 mm

thread usage (per briquette) 6,5m

chain briquette conveyor linear spep®,9 m-&

length of thread in a tray 17 000 m (2 spodgls)
time between cuts (variable) 4s

time of one cut 0,8s

Source: own work Zrédto: opracowanie wiasne

The most of the given work parameters have nadfixe
value, and it is variable and depends, among dtfiags,
on the working conditions. Rotational speed of shes has
been given as the nominal value, while the cu¢dkiced as
a result of resistance during cutting. The lengthbo-
quettes is determined by the machine operator. thege
with the length of the briquettes, the amount afedd
needed to wrap one briquette changes. The timesofghe
cut is set in the program by the machine operatod, the
time between individual cuts is dependent on theect
load of the machine and at the same time on thedspé
the briquette from the briquetting chamber [4,]5, 6

4. Summary
The new features of machine tested in this hangst
season worked with effect predicted during desigis. ob-

vious that some of them need to be improved bygtren-
ing or redesigning. Notwithstanding, this harvegtseason

Acknowledgements

was the most successful compared to the previoassye
and machine can work without damage for a long tithe
allows user to harvest significant areas of thid figithout
technical breaks. Thanks to that, tests are loagdrmore
efficient.
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