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INFLUENCE OF CYLINDER DESIGN ON POWER CONSUMPTION
DURING CORN EAR THRESHING

Harvesting of corn requires specific conditions and the fine-tuning of combine-
harvester threshing apparatus. In 2010, the German company CLAAS patented an
enclosed threshing cylinder. In general, their cylinder has a solid, continuous
cylindrical surface on which rasp bars are mounted for threshing the cereals. The
enclosed cylinder is highly impervious to crops so that debris cannot accumulate
inside the cylinder during operation.

Fitting the cylinder with filler plates was found to have a positive effect on
wheat grain separation through the concave and also to reduce grain damage.
Experimental trials on a threshing cylinder with spaces between the cylinder rasp bars
covered with filler plates showed a decrease in wheat grain damage from 2.01% to
0.17% [1]. Researchers considered the main reason for the reduction in grain damage
to be that when threshing with an enclosed construction cylinder, grain separation
increases in the frontal part of the threshing apparatus, i.e. in front of the concave.
Moreover, researchers noted that wheat grain separation using an enclosed
construction cylinder might be intensified by increasing the cylinder speed. It is
considered that the shape of filler plates appropriate for corn ear threshing should be
optimized [2].

The aim of this work was to determine the influence of feed rate and threshing
cylinder filler plates on power consumption during corn ear threshing process.

Experimental trials were carried out using a stationary tangential single-cylinder
threshing unit (Fig. 1).

During the experimental trials, threshing performance was measured by means
of the following indicators: max. and average power consumption, and power
consumption for one kg s’ corn ears threshing. Threshing cylinder speed was fixed
(450 min") using a variable frequency drive controller. Investigation was carried out
using a threshing apparatus equipped with a concave with surface area of 0.96 m?, for
which the active separation area was equal to 69.19%.
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Fig. 1. Schematic of the stationary unit used for threshing corn ears [2]

The clearance between the cylinder rasp bars and the concave crossbars was set
to 34 mm in the front, 26 mm in the middle and 22 mm at the end of concave. The
ears were at physiological maturity and had a grain moisture content of 30.49+0.60%.
For the trials, steel filler plates (FP) of two different shapes were used (Fig. 2).

Working plane - e
A

Passive plane

b)
Fig. 2. Parts of the threshing cylinder with spaces between rasp bars
covered by FP-1 and FP-2

Power consumption for threshing of corn ears was measured by increase in feed
rate from 4 kg s ' to 12 kg s '. Power requirement increases respectively from
8.08+0.08 kW to 14.4+0.14 kW when using cylinder with covered spaces between
rasp bars FP-1, and from 7.95+0.08 kW to 14.16+0.1 kW when using cylinder fitted
with FP-2. At peaks this increase is more pronounced: i.e. from 8.5 kW to 16.41 kW
(FP-1) and from 8.4 kW to 15.9 kW (FP-2). It’s worth noting that power required for
rotation of non-loaded (empty) threshing cylinder amounts for 5.1+0.3 kW.

Power required for threshing one kg of corn ears per second following increase
in feed rate from 4 kg s ' to 12 kg s~ has decreased on average from 2.0 kW to 1.2
kW, whereas at peaks this decrease was from 2.35 kW to 1.35 kW, when using FP-1.
After replacing them with FP-2, these values have decreased on average from 1.90
kW to 1.18 kW, whereas at peaks — from 2.3 kW to 1.3 kW (Fig. 3).
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Fig. 3. Power required for threshing one kg s~ of corn ears when using
threshing cylinder fitted with FP-1 and FP-2

Out of the entire power required for cylinder rotation only part of it is used for
accomplishment of the very process of threshing. The average power consumed by
threshing unit for threshing at corn ear feed rate of 4 kg s ' amounts for 36.9%,
whereas at feed rate of 12 kg s ' it rises to 64.6%. In result of replacing covered
spaces between rasp bars with FP-2, this percentage has jumped from 35.9% to
64.0%.

Conclusions. Power required for threshing one kg of corn ears per second
following increase in feed rate from 4 kg s™' to 12 kg s~ has decreased on average by
one kilowatt. The average power consumed by threshing unit for threshing at corn ear
feed rate of 4 kg s ' amounts for 36%, whereas at feed rate of 12 kg s ' — approx.
64%. In summary of investigation findings, higher corn ear feed rate leads to more
efficient use of threshing unit, i.e. relatively lower losses of power consumed are
suffered. The shape of filler plates can be considered to have no significant effect on
this parameter.
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Kaenaiit MukoJsia

K.T.H., JIOLEHT, IEKaH arpoiHXeHEepHOro (paKyabTeTy

BIT HYBIlII Ykpainu «bepexxaHChbkuil arpOTeXHIYHUNA IHCTUTYT»
M. bepexanu

YHIBEPCAJIbHAM JEPEBOIIAJIMBHUIA IBOKOHTYPHUIA
BOJIOI'PIMHUM KOTEJ 3 KEPOBAHUM TEIVIOBUM IHIOTOKOM
TA ABTOMATHUYHOIO ITIOJJAYEIO IPOB Y KAMEPY 3IrOPSIHHS

JUis miABUIIEHHS €HEProe(eKTUBHOCTI B YKpaiHi € CTUMYJIIOBAHHS PO3BUTKY
€HepreTUKU Ha HEBUKOITHUX BHUJAX MajluBa, BUPOOHHUIITBO TEIUIOBOI Ta €IEKTPUYHOI
eHeprii Ha OCHOBI BUKOPUCTaHHS TTOHOBIIOBAaHUX JpKepen eneprii [1].

Cepen pi3HUX BHIIB OlomaivBa OCOOJIMBE MICIIE 3aiiMa€e JEPEBUHA, OCKIIIBKH
BOHA 32 CBOIMHM EHEPreTHYHHMHU IMOKa3HHWKAaMH pPIBHOIIHHa Oypomy Byruuto [2].
Kpim 11poro npu criajitoBaHH1 I€pEBUHU YTBOPIOETHCA Taka KibKicTh CO,, ska Oyia
BUIydeHa B Xxoal (¢otocuHTedy. OTke, JEpeBHHAa € €KOJOrIYHO YHCTUM
eHeproHocieM. TermnoTa 3ropsiHHS IEPEBUHU 3aJIEXKUTh Bl ii T'YCTUHU (3aJIEKHO BiJ
MOpOJIM) Ta BMICTY B HiM Bosioru. Ilpu cmamroBaHHI OJHOTO cKjiagoMmeTpa Oyka (3
BMiCTOM BoJjioru 15 %) TernsoTa 3ropsiHHS ckiiaaae 2325 kBrrox, a st aurie 1490
kBT-rox [2]. KanopitinicTs (kBT'T01) 01HOTO KyOI4YHOTO METpa IepeBUHU (3 BMICTOM
Bosiorn 20 %) 3pocrae Big TOmomi A0 akamii. TeruoTra 3ropsHHS CBIXO3pPi3aHOI
JepeBUHH, 110 MICTUTh 10 60 % Bosoru, craHoBUTH 2 KBTTOA/KT, micis 30epiranHs
JEPEBUHU MPOTITOM MEBHOTO MEPIOly Yacy BMICT BOJIOTH B Hill 3MEHIIY€eThCS 10 25
% 1 HUKYE, a TEIJI0Ta 3TOPsIHHS 3pocTae 10 4 KBT-Toa/kr.

3 METOI0 MiABHUILEHHS €(EeKTUBHOCTI Mepeaayl BUPOOIECHOTO Teria TeMIOHOCII0
g 00IrpiBy MPUMIIIEHb Ta MOXJIUBOCTI MOTO PalliOHATbHOTO BUKOPUCTAHHA IS
TEMIIEPATYpPHOTO MPUTOTYBaHHS DKI Ta HarpiBy BOAM AJi MOOYTOBUX MOTpeO Ha
puc.l mokazaHO KOHCTPYKIIIO YHIBEPCAJIBHOTO JE€PEBONMAIMBHOIO JABOKOHTYPHOTO
BOJIOTPIHHOrO KOTJIa 3 KEPOBAaHUM TEIUIOBUM IIOTOKOM Ta aBTOMAaTHYHOIO MOAAuYEIO
IPOB B Kamepy 3ropsiHHs [3].
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