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DEVELOPMENT OF BRUSH ROTARY SIFTER FOR GROUND OILSEED CAKE FROM
LESS COMMON OILSEED CROPS

One of the main methods for processing oilseed cake from less common oilseed crops is grinding [1].
The purpose of this process is to obtain particles of optimal size, suitable for subsequent technological
operations, such as adding to compound feed followed by ingredient mixing.

Oilseed cake is sequentially ground using screw crushers, disc mills, single-pair grooved roller mills,
and hammer crushers. After grinding, the cake flour should be as homogeneous as possible and contain 80 % of
particles capable of passing through a 1 mm sieve for sunflower and flaxseed cake [2].

The main requirements for sunflower seed cake according to DSTU 80-96 are as follows:

— The mass fraction of moisture and volatile substances in the cake should not exceed 8.5 %;

— The mass fraction of crude protein, recalculated on an absolutely dry basis, should be at least 38 %;

— The mass fraction of crude fiber, recalculated on an absolutely dry basis, should not exceed 12 %.

With the establishment of new enterprises for processing unhulled sunflower, rapeseed, flax, mustard,
and other seeds using press-extruders, oilseed cake production is gradually increasing. The increased fiber
content in this cake, due to the husk fraction, reduces its quality, limits its percentage in compound feeds for
pigs and poultry, and does not meet regulatory requirements (Table 1) [3].

Table 1 — Chemical composition of sunflower seed cake, %

Type of oilseed cake Dry matter | Protein Fiber Fat Nitrogen-free extractive Ash
substances

Cake from unhulled seeds 943 18-25 15-18 8-14 25-30 8.5

Cake from hulled seeds 93.6 25-33 11-15 9-16 23-29 7.2

Analyzing table 1, it can be concluded that both the cake from unhulled and hulled seeds do not meet
regulatory standards.

Therefore, addressing the mechanization of oilseed cake processing by improving technology and
equipment to isolate the protein fraction is highly relevant.

During the grinding process, oilseed cake particles of different sizes, shapes, densities, and aerodynamic
properties are formed. This is because ground cake is a loose mixture consisting of crushed and partially
defatted kernel, which contains the main amount of protein, and crushed husk, which is primarily composed of
fiber. This allows the separation of ground oilseed cake into a protein-rich kernel fraction and a husk fraction,
which consists mainly of fiber.

Mechanical separation is the most widely used method for sieving bulk materials. In this process, bulk
materials, such as ground grain products, are separated using sieves, which can also be utilized for dividing
ground oilseed cake into protein and husk fractions.
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The remaining husk fraction can be used as feed for cattle, as well as for producing fuel briquettes or
pellets.

Preliminary analytical and experimental studies have shown that the most suitable sieving device for
extracting the protein fraction from ground oilseed cake could be a brushing rotor sifter. This machine,
originally designed for flour milling, can be adapted for sieving bulk oil-rich materials if the brushes perform
the dual function of a transporting working body and a cleaner. To achieve this, the brushes must be in contact
with the sieve surface and arranged in a helical pattern relative to it.

The proposed brush sifter, shown in Figure 1, consists of a frame that supports a drive mechanism and a
housing with two sidewalls. Between the sidewalls, there is a rotor, which consists of a shaft with mounted
bosses and pins, to which plates are rigidly attached. Brushes are fixed to adjacent plates. The bosses can rotate
relative to the shaft, changing the angle of the brushes. A sieve is stretched between the sidewalls in such a way
that the brushes follow its surface during rotation, creating an oscillatory motion. The housing includes an inlet
and an outlet. Below the sieve, there is an outlet window fixed to the frame. The upper part of the sieve is
covered by a protective casing.

1 — frame; 2 — drive; 3 — housing; 4, 5 — sidewalls; 6 — shaft; 7 — boss; 8 — pin; 9 — plate; 10 — brush; 11 — sieve;
12 — inlet; 13 — outlet; 14 — discharge window; 15 — protective casing
Fig. 1. Structural and technological diagram of the brush rotary sifter

The ground oilseed cake is evenly fed into the inlet, from where it enters the working area between the
brushes and the sieve through a window in the sidewall. As the shaft (6) rotates, the brushes capture the cake,
and the passing protein fraction is sieved through the openings of the sieve and discharged as a fine powder
through the discharge window. The unsieved oilseed cake, with a larger fraction, is discharged through the
outlet. The sieved fraction can be used as a protein supplement in compound feeds for pigs and poultry or as a
food product, depending on its protein and fiber content, which is regulated by interchangeable sieves. The
coarse fraction, the husk, primarily contains fiber and can be used for cattle feed and the production of fuel
briquettes.

A distinctive feature of the proposed brush sifter is that the additional cleaning of the sieve is carried out by
shaking it during the rotation of the rotor. During the time the ground oilseed cake stays on the surface of the sieve,
the passing material should be completely sieved through its holes. Moreover, the cylindrical sieve is fixed only at
the beginning and the end of the sieving area.
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