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CONCEPTION OF MACHINE FOR PRESSING BRANCHES
WITH PRUNING FRUIT TREE *

Summary

Currently in the world to gather the branches reniag in orchards and vineyards after the maintereanuats the conven-
tional presses for straw harvesting are used, sdlycadapted for this purpose. Treatment pressimgwider spacing of
trees is preceded by amassing branches on thenrdhei middle of the inter-row spacing. This is dbgeneans of various
types of rotary swathers. Within the frameworkhaf project EuroPruning in Industrial Institute ofjAcultural Engineer-

ing (PIMR) in Poznan, Poland it was developed cmtsion of a new tractor unit for windrowing andgssing in round
bales branches remaining in the orchards and vingyafter the cuts maintenance. The constructiorkwa@s carried out
using SolidWorks 2013. Developed in PIMR the uektsithe technical requirements of the project.ddeljing on the ver-
sion, it consists of branches windrower and bal@&h\iixed chamber on the front three-point linkagethe press along

with windrower mounted to it.
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KONCEPCJA MASZYNY DO BALOTOWANIA GAL EZI Z PRZYCINANIA
DRZEW OWOCOWYCH*

Streszczenie

Aktualnie naswiecie do zbioru gaki pozostajcych w sadach i winnicach pogciach konserwacyjnych wykorzystywane s
specjalnie przystosowane do tego celu konwencjenatasy do zbioru stomy. Zabieg prasowania w prdipaszerszych
rozstawow drzewek poprzedza sgarnianiem gafizi na rzyd wsrodku mgdzyrzdzia. Zabieg ten wykonujezsia pomog
réznego rodzaju zgrabiarek karuzelowych. W ramachizesji projektu EuroPruning w Przemystowym Instyeulglaszyn
Rolniczych (PIMR) w Poznaniu opracowano konstrkowego agregatu ggnikowego do zgarniania w wat i prasowania
w okrggte bele gadzi pozostajcych w sadach i winnicach poeciach konserwacyjnych. Prace konstrukcyjne prowadzo
wykorzystujc oprogramowanie SolidWorks 2013. Agregat opracowarPIMR spetnia wymogi techniczne zawarte w pro-
jekcie. W zalgnasci od wersji, z umieszczonego na przednim tréjmymikin uktadzie zawieszenia zgarniaczaggjatprasy
statokomorowej lub prasy wraz z zamontowanymi dpzagarniaczami.

Stowa kluczowegalezie, przéwietlanie drzew, sady, prasa rofigja, agregat rolniczy, zgrabiarka

1. Introduction

Following up Gorzelany and Mattok [4] we can write on the Roadmap for

that available sources of analysis show a very Ipigib-
ability of an energy crisis in the next 15-25 yef#s10, 11,
12]. Therefore, the replacement of conventionalrgne
sources in the production of biomass energy isrg a-
portant element in the strategy of slowing down hiega-
tive changes of our climate and strengthen theggnescu-
rity of the European Union [1]. While accessingthe EU
Poland was obliged to sign the directive treatihthe par-
ticipation of renewed energy sources (RES) in thergy
economy. National Parliament approved the "Strategy
the Development of Renewable Energy," which inctude
obligation to achieve a 7% share of RES in 2010 tand
15% in 2020 [1].

Also the Committee on Agriculture and Rural Develop
ment of the European Parliament in its opinion dise 2007
Renewable Energy in Europe
(2007/2090/INI) supported the promotion of renewaitergy
sources in the EU strategy on climate change, hervele-
mands that the production of energy from biomasmisxe-
cuted to the detriment of food production capaaitgl produc-
tion of non-food. For this reason, the Committeediit neces-
sary to encourage the production of energy fronrmbis in a
way that will avoid unforeseeable strain betweeodfa@and
non-food production. It is therefore advisable tomote the
use of waste and residues from agriculture, orchautsery
and forestry for energy production.

Gorzelany and Mattok [4] state that these fruitpsrare
usually crops which require the correct growing gmd-
duction cuts going annual maintenance. Type, maandr
intensity of trimming operation depend largely twe type

Referring to Ciechanowicz Gorzelany and Mattok [4]of crop and plant species, their growth (whichésedmined

[2] indicate that biomass is the third largest lwe tworld,
natural source of energy, classified as belonginthé re-
newable energy sources. It includes the solidauridi sub-
stances of plant or animal origin, which are biadegble,
derived from the products, waste and residues figricul-
ture, orchard, nursery and forestry, and relatetlistries
and other waste parts that are biodegradable B, &,
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by the climate zone, the availability of water, |styipe,
availability of nutrients and crop management), $iee of
planting (plants per hectare), age of plant, etc.

Farmers often burn the remains from gardens, becaus
of the excessive costs of acquisition and procgsdihere-
fore the effect is not environmentally sustainadnhe does
not bring direct economic benefits to the farmeowdver,
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as previously mentioned, these residues may beated
and used to obtain thermal energy, which will beaddi-
tional source of income for the grower.

Currently there is no comprehensive set of tectgiefo
for gathering branches remaining in the orchardb\ane-
yards after the maintenance cuts and specializeip@gnt.
The project will fill this gap.

2. Aim of study

The aim of the project work carried out by PIMR twit

the participation of the UP in Wroclaw is to deyebset of
machines for windrowing and pressing in round bates
maining branches in orchards and vineyards aftenipg
trees and shrubs.

3. Analysis of existing machines

The gathering of branches after sanitary cutsie.gr-

Fig. 2. Small baling press for branches Quickpo@em-
pany CAEB [15]

Rys. 2. Mala prasa beliga do gaézi Quickpower firmy
CAEB [15]

chards can be performed by wood chippers or presses

thickening whole uncut branches. The project Eunolig
is dealt with both of these ways. The task aimedeelop
PIMR round baler, so in this article is discussedy dhis
way of gather branches and machinery for its imgletar-
tion, and developed the concept of PIMR Poznanspres

Currently in the world to gather the branches reingi
in orchards and vineyards after the maintenance com-
ventional presses for straw harvesting are useegialpy
adapted for this purpose. The press Lerda T110 it
duces rectangular bales with a volume of approxaipdi.8
m® can be one such example (Fig. 1).

Fig. 1. Press LerdaT110 [14]
Rys. 1. Prasa LerdaT110[14]

This press allows the execution of rectangulae$alf
section 320x420mm and adjustable length in the easfg

300 - 1500 mm. Another example is a mini press Kuic

power of company CAEB (Fig. 2). It performs the dtians
of standard presses for hay and straw, but prodsroedler

bales with a diameter of 400 mm and a weight ofuabo

30 kg. Due to the size and construction of the nmaght

can not compact branches with diameters greatem th

35 mm.

A small size bale is their main disadvantage. Atbe,
overall width of about 1500-1600 mm allows you tork
without the use of additional scraping devices akensev-
eral trips in one row only in narrow inter-row. Baif these

Machines which produce bales with a diameter 0f0120
mm are also known. There are generally the hagsesitzl-
ers with variable or fixed chamber which are adate
cutting trees and growing shrubs, such as willond for
pressing. As an example- the harvesting and pmssin
branches machine developed in Canada, based oml roun
baler with variable chamber: New Holland BR 74Qy(F).

Ly 'y

Fig. 3. Machine harvesting and pressing the bramblased
on the round baler New Holland BR 740 [7]

Rys. 3. Maszyna do zbioru i prasowaniaggaloparta na
prasie rolugcej New Holland BR 740 [7]

A similar machine, also developed in Canada, i®tas
on a fixed chamber round baler roller BioBaler WB55

(Fig. 4).

ig. 4. BioBaler machine WB-55 [13]
ys. 4. Maszyna BioBaler WB-55 [13]

These are, however, as already mentioned, machines
mainly for pruning and compacting cut trees, altifou
BioBaler has the ability to convert cutting mecisamiin
pick up attachment. Further restrictions on thsi tor the

machines do not have high power demand, such as thellection of branches in the orchards are theiratisions,

press; it is Quickpower min. 15 kW.
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in particular, the overall width of the borders2500 mm
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and high power requirement. For BioBaler- it is thage
of 150 kW.

In view of these observations it should be notesl diefi-
ciency of compact, multifunctional machines adapfed

Analyzing presented machine it should be emphasizesimultaneous scraping and scooping branches remggaini

that in most cases the working width is equal swhorking
width of pick-up attachment and only baling pressai@-
power has a rotary windrower to increase its wagkiidth

the orchards and vineyards from the maintenance ad
effective baling.

from 1550 mm to 2300 mm. In case of use of these ma The scope of construction work

chines to harvest branches lying across the widtthe
inter-row, obviously these widths are insufficieRbor this
reason, the treatment pressing for wider spacindgress
should be preceded by amassing branches on thanrthe
middle of the inter-row spacing. This is done bingdif-
ferent kinds of rotary swathers (Fig. 5).

s

Fig. 5. Windrower for branches [16]
Rys. 5. Zgarniacze gati [16]

Each exercise of piling up branches requires auftiti
time of work and generates additional costs. Andtwk
more, the necessity of the two-time passage of madh
each inter- row causes further important increagbe cost
of performed work.

Analysis of the available machines for windrowingda
pressing in round bales branches remaining in tbbands
and vineyards after the cuts maintenance leadset@an-
clusion that there are solutions on the marketbfaling
biomass with a relatively low stiffness (suscegtitd tying)
such as straw, grass, wicker, willow, etc. Howevbere
are the machines whose extent is very limited asidah
ways suitable for rigid biomass. In most casesatimgrows
machines are devoid of range adjustment.

This is a result of their primary destination faking
hay or forage. It should also be noted that thetieg bal-
ers, in most cases, due to their dimensions aresuitable
for work in orchards and vineyards, and swatheracfrin-
ery for windrowing) have a very limited range oftian.

As a result of analysis of the existing construttioa-
chinery and equipment for windrowing and pressing i
round bales branches remaining in the orchardsvaret
yards after the cuts maintenance it is assumedhbed is a
need to improve the quality of the functionality thiese
machines. An important requirement for the develepm
of the new machine is its width and height. It minsfact
be able to move and work in crops with differenteeh
spacing ranging from 2 m. Equally important aspdhe
construction of the new press is its modularity bowd cost
of operating. That comes to the cost of later ctihg of
bales, which should have the same dimensions astdine
dard bales of hay or straw, i.e. diameter of 1200 and
height of 1200 mm, thus allowing their transporingsthe
same as in the case of bales of hay or straw maghin
(loaders and trailers). This is a very importarges when
creating a new structure of the press becauselatvsl
farmers to reduce the necessary investment. The tatn-
tains requirements that must be met in a new dedigness
for compacting branches after the thinning in ordeaand
presents some possible ways to implement thesdreequ
ments.

5. The results of the work, the concept of unit dealoped
in PIMR

The project EuroPruning in PIMR in Poznan devetbpe
construction of a new tractor unit for windrowingnda
pressing in round bales branches remaining in tbhbands
and vineyards of the cuts maintenance. The congiruc
work was carried out using SolidWorks 2013.

Developed unit conforms to the technical requiretse
of the project. It consists of, depending on thesiem, unit
with windrower on the front three-point linkage afixed
chamber pressing for branches (Fig. 6) or of tespalong
with windrowers mounted to it.

Table. 1. Main targets for the improvement of pngnharvesting [9]
Tab. 1. Gléwne cele projektu w zakresie poprawkdjgmalndici maszyn do gromadzenia i przetwarzaniaggiapo prze-

swietlaniu drzew w sadach i winnicach [9]

No. | Type of improvement Balers

1. Carrying out operations in a single passage Vimdr mounted in front of forwarder and baler

2. Adaptability to different cultivation systems Reducnon_of baler size N
Incorporating of telescopic windrowers

3 Unloadina time and storage Standard size bale (like hay bales) reduce nunta@mloadings

’ 9 9 Standard size bale simplify the loading/unloading storage operations

Separation of fine twigs and leaves improves fuellity

4, Improvement of fuel quality (reduces ash content)
Separation of fine twigs reduces dust and soiigiast
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Source: own work Zrodio: opracowanie wiasne
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Source: own work Zrodlo: opracowanie wilasne

Fig. 6. Model of the unit windrowing and pressimgiiches? - baler, 2 - tandem type underbody, 3 - pick ygiesm with
pick up fingers, 4 - windrower frame, 5 - windrowetors

Rys. 6. Model agregatu zgarni@p-prasugcego ga¢zie. 1 - prasa rolujca, 2 - podwozie typu tandem, 3 - podbieracz
z palcami podbierajcymi, 4 - rama zgarniacza, 5 - wirniki zgarniacza

The construction of the press is based on a fba@lé linkage of the tractor. Conveyor mounted to thespréone
chamber, along with the system bale wrapping twineet, on each side) allows to work the unit in rows wathvidth
derived from a typical press for hay and straw.désity to  of 2000 mm to 3500 mm. Whereas, two-section windrmow
fulfil the design assumptions made that the meetion mounted at the front allow you to work in row oéttidth
pressing chamber has been mounted on a frame wjple-a of 6000 mm. In both versions, the unit scrapersehany-
cially developed chassis. Chassis is a tandem wipeel  draulic drive.
arrangement. The concept of the chassis has bea-de  The estimated power requirement for the work @& th
oped in such a way to get a total width 1800 mnndou press is about 55 kW, while the work of the presd a
baler. scrapers - 80 kW. Such is the power consumptiothén

Another unit of machine developed at PIMR, thisais design assumptions. Actual power consumption wél b
pick up attachment for branches with a systemftihgiout  determined during field tests of the prototype lé wnit
twigs and leaves. Due to the nature of picked uperidd, made and verified during the performance testdezhiwut
the construction has been developed as a much marethe framework of the project tasks.
strengthened in comparison with pick up system Hay
and straw. The use of various types of joints mpick-up 6. Conclusions
attachment structure, and between the pressing ldram
enables to accomplish the functions of screeniagds and As a result of the performed task within the fraroek
other contaminants. Additionally, if you need tortwvmn  of the project EuroPruning FP7 it has been develamm-
the ground with lots of stones, pick-up attachmiead the struction of a new tractor unit for windrowing apcessing
ability to easily install additional lifting fingsrcollecting in round bales branches remaining in the orchami$ a
material from ground and placing it on the rollépak-up  vineyards after the cuts maintenance.
attachment. This unit will consist of machine to:

Depending on the width of the inter-rows pick-up a - press in round bales previously windrowed brasche
tachment can be supported on runners (Fig. 6)mpating  from the trees pruning in orchards and vineyards,
wheels. In the case of runners overall machine twidt - windrow branches, lying under the crowns of tredke
1800 mm, which allows it to work in the inter-rowaging remains of pruning.
of 2000 mm, which is the minimum. Use of supporting Developed unit is conform to the project, techharad
wheels is possible for a wider spacing between rows operational requirements. Verification of concepts@lu-

Windrower for branches is another integral parthe tions will be performed during the field tests aopera-
unit, which, depending on the version will be dtteat to tional trials carried out in the framework of theoject
the press (pick-up) or mounted on the front thremip tasks.
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