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MODE OF RHOMBIC GRAVITATIONAL
PNEUMATIC CLASSIFIER
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B po6omi posensdaemvcs mexnonozis OmpuManiis OP2aniviux i Op2ano-MiHeparvHux 2pany.i npoionz06anoi oii.
3’scosano, wo epanyavbosanuil mosapHuil nPooYKm nosuner 6i0nosi0ami NeGHUM GUMOZAM 3G POSMIDOM UACTIUNHOK.
Omuice, 610K cenapauii (kiacudixauyii) 6 po3pooienitl mexHoioziunitl cxemi 2pae dyice 8arCIUsY POIL 8 NPOUECE
ompumanis mosapnux zpanyi. 06 exmom 0ociioncenms € npoyec KAACUPIKayii 2panyib08anux Op2aniuiux 006pus
6 epasimauitinomy nuesmoxiacugixamopi pomoiunoi gpopmu. Jocrioncenns 6yno cnpamosane Ha 6Cmanosienis
ONIMUMATLHUX PENCUMHO -MEXHOLOZIUHUX Napamempie podomu «pombiunozo» nuesmoxiacugivamopa. s 4020
Oyna susuena Qisuuna mooeb npouecy NHeeMOKIACUPIKAUii OUCnePCHUX uacmuHoK (2pany) 6 anapami pomoiunoi
Gpopmu, axa noscHe ymosu nodity noriducnepcnoi cymiwi na Oinvi 8y3vki Qpaxuii, popmyeanis 36aicenozo
wapy mamepiany. A maxojc UUKIUHUL MEXAHisM 003A6aANMANCEHH T PO3BAHMANCENHs. 36axcenoz0 wapy. Kpim
3abe3neuenis YUcCmomu npooyKmy anapam maxoxc NOGUHEH MAMU HUSLKUL 2I0pasiiunuil onip i Many enepeo-
emmicmo. [ pisuunozo mo0enosaniis GUKOPUCTIOBYBABCS LAOOPAMOPHULL CMENO 2PAGIMAUiiiN020 NHEEMOKLA-
cugixamopa pombiunoi popmu, na axomy 6yno nocmasieno pad 00caidie w00 nidbopy ONMUMALLIHOZ0 PEHCUMY
nodiny i uucmomu npodyxkmy. Payionanvie suxopucmanis po6ouozo npocmopy i ehpexmusnux cnocodie 6nausy na
nomix mamepiany 003604510Mb 8 PAMKAX 00H020 KOPNYCY ompumamu neobxioni napamempu nodiny. IIposedeniis
npouecy Kiacugixayii 6 <poMOTUHOMY » NHEEMOKIACUDIKAMOPL 0036019€ eDeKMUBHO BUOALAMU 3 2DAHYILOBAHOZ0
npodyxmy 0o 99 % uacmumnox posmipom menwe 2 mm. Ha euxodi 3 anapamy ompumyemo mosapuuii npooyxm
3 posmipom uacmunox 2—4 mm 6 xinvkocmi 99 %, wo 6ionogioae cmandapmuum UMO2aM w000 SKICHOZ0 ZPANYJL0-
mempuunozo cknady. Taxe egpexmusne posdinenns 6 danomy anapami 30LCHIOEMbC 34 PAXYHOK 1020 DopMU
(ONMUMANLHUX KYMIE POSKPUMMS | 3AKPUMMSA <POMOA> KOPNYCY ), KA CNPUSE 00ePMAniio NOMoOKY Mamepiaiy
i npuzeodums 00 000amr06020 nepecisy. Bidcymmuicms Jce 6cepeduni anapamy KOHMAKMHUX eLeMEHMIE 3HAUHO

SHUNCYE 11020 2i0PABTTUHULL ONID | SMEHIYE eHEPLOEMHICTND.,
Kmouosi crosa: npoyec ninesmMoxiacupixayii OucnepcHux Yacmunox, pomoiuna popma, panyioMempuiHiil

CKILa0, ZI0pasiiunUil ONip, ZPanyYibOBanUil nPOoYKMm.

1. Introduction

The work [1] presents the technology of producing
granulated fertilizers on an organic basis. Standard re-
quirements for granular fertilizers include a fraction of
1—-4 mm of at least 85-90 %, and a fraction of less than
1 mm of no more than 3-5 %. The considered method
of granulation by spraying a suspension into a fluidized
bed of particles is characterized by a different residence
time of both growing granules and the return of small
particles of retur [2, 3]. This causes an uneven coating
of the surface of the particles with a suspension, with
the result that the product after the granulator turns out
to be non-uniform in terms of particle size distribution.
Due to the presence of heated small particles less than
1 mm in size, the use of mechanical screens is impractical
because of the clogging of the grid cells, which leads to
frequent stopping of equipment for repair [4]. Thus, the
developed production line for the production of organic
and organo-mineral granules [1, 5] should be equipped
with a pneumatic classifier for screening out fine fractions
from a polydisperse mixture of a granulated product. Since
the classifier plays a very important role in the process
of obtaining commodity granules, then its efficiency must
meet the requirements imposed on it [6—8]. After analyzing

the known designs of separators [9-11], it can be con-
cluded that none of the structures provide the desired
purity of the product within the framework of the pro-
posed technological scheme. In addition to ensuring the
purity of the product, the apparatus should also have
a low hydraulic resistance and low power consumption.
This causes the relevance of the study.

Therefore, the object of research is the process of clas-
sification of granular organic fertilizers in a rhombic gravi-
tational pneumatic classifier. And the aim of research is
studying the classification process of granular organic ferti-
lizers in a rhombic gravitational pneumatic classifier and
the establishment of optimal operating and technological
parameters of the equipment.

2. Methods of research

The methods of physical modeling of the processes of
pneumatic classification of gas-dispersed systems are used.
In conducting experimental studies, multivariate experiment
planning methods are used. To summarize the experimen-
tal data obtained, differential methods of mathematical
analysis and integral calculus are applied, which were
performed using computer hardware and an application
software package, namely: MathCAD, MS Office Excel.
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3. Research results and discussion

For research, a laboratory stand of the <«rhombic»
pneumatic classifier was used, on which a number of
experiments were performed on the selection of the op-
timal separation mode and product purity.

Rational use of the working space and the use of ef-
fective methods of influencing the flow of material make
it possible to obtain the required separation parameters
within one case. The absence in the case of contact ele-
ments significantly reduces the hydraulic resistance of the
device, and significantly reduces its power consumption.

Fig. 1 shows that the case 1 of the rhombic form can
be divided into two zones: the lower part (separation zone)
is designed to rotate the material, and the upper part — to
disperse and remove the granules from the apparatus to re-
grow. The hopper 2 is used to uniformly dispense the pel-
lets entering the apparatus, and the unloading devices 3
and 4 serve to drain the pellets out of the apparatus.

The principle of operation of pneumatic classifier is as
follows. The gas blower forms a steady air flow. Granules
are fed continuously to the middle part of the apparatus.
Under the action of gravity, the granules fall into the
separation zone of the apparatus (Fig. 1), where, with the
help of an air flow, a rotating layer of them is formed,
which is pressed from wall to wall. In this case, a small
fraction is blown out of the layer, which is accelerated in
the upper part of the body and sent to the fluidized bed
apparatus for re-growth. And large granules (more than
2 mm in size), wake up through a rotating layer, and
are discharged into the collection in the form of a com-
mercial fraction.

The research results are presented in Fig. 2 and in
Table 1.

As can be seen from the graph (Fig. 2), the purity
of the commodity fraction is 96-98 %, and 2-4 % are
losses. This means that the efficiency of this unit is very
high and the degree of separation meets the requirements
that apply to this type of equipment.

The part of the material that is not divided continues
to rotate. Further in the case of the device new granules
arrive. Conditions are created in the housing that allows
the material layer to rotate from wall to wall.

Fig. 1. The principle of the «rhombic» pneumatic classification:

1 — case; 2 — loading hopper; 3 — lower loading device; 4 — upper
loading device; oy — the angle of the rhomb opening; o; — angle of rhomb
closure; B — air flow; K — large fraction; M — small fraction; C — initial
mixture of granules
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Tahle 1

The results of the experiment on a binary mixture (commodity fraction
2-4 mm and undeveloped fraction 0.4-2 mm)

Sample Weight, Fraction Fraction
g 0.4-2 mm, g | 2-4 mm, g

Raw material 3128.2 1524.6 1604.6
% 100.0 48.7 51.3
Yield of the granules to re-growth | 1559.6 1507.3 52.3
% 100.0 98.8 1.2

Yield of product fractions 1568.6 17.3 1552.3
% 100.0 1.1 98.9

4. Conclusions

The paper shows that carrying out the pneumatic clas-
sification process in the «rhombic» pneumatic classifier
allows to effectively remove particles less than 2 mm in
size from the granulated product. At the exit of the ap-
paratus, let’s obtain a marketable product with a particle
size of 2—4 mm, which meets the standard requirements
for a qualitative particle size distribution. Effective separa-
tion in this apparatus is due to its rhombic shape, which
contributes to the rotation of the material flow and leads
to an additional reseeding. Cyclic loading of the material
into the apparatus also affects the nature of the motion
of the particles and prevents them from collecting into
agglomerates.
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