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CREATIVITY AND INNOVATION REGARDING THE DESIGN OF EQUIPMENT OF CEREAL
PRIMARY PROCESSING FOR OBTAINING HIGH QUALITY AGRO-FOOD PRODUCTS
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Abstract: The paper presents two modern technical
equipment for separating of impurities from cereal seeds.
Results obtained from theoretical research, mathematical
about the study of phenomena which influence upon the
impurities separation process, allowed constructive
optimization and the equipped with modern and reliable
acting systems.

Keywords: cereals, equipment, electrovibrators, separation,
technology

INTRODUCTION

The cereal and technical plant field faces important
challenges within the context of globalization and EU
accession. The environment conditions in Romania,
generally favourable to this crop, as well as, involving an
important number of people in the chain of production
processing- consumption of cereal crops have imposed
the search for the most suitable measures to place this
Romanian agricultural branch on an advantageous place
within European and world production.

As a prioritary domain within the whole national
economy, the Romanian agriculture owns a significant
potential, both in terms of natural developing conditions
and of ensuring the requirements necessary for covering
the consumption needs with agro-food products.

Creating the conditions appropriate to taking over,
processing, storing and capitalization of obtained
agricultural products represents the major goal. On the
other hand, the agricultural products level, quality and
cost are equally determined by the applied technologies,
the quality of used biological material, ensuring the
technico- material and information base of those
involved in this domain.

The continous progresses obtained in terms of
improving the primary processing methods as first
conditioning operations and of technical and material base
periodically determine the substantial increase of
exigencies related to lack of foreign substances, seeds
uniformity, sanitar y stat e, | ot so hom
aspects such as, those related to their performance in the field.

The cereal seeds primary processing before the
seeds exploitation represents a complex technological
process, including several constructive types of technical
equipment for separating and removing the impurities
existing in seeds.

MATERIALS AND METHOD

In view of endowing the technological flow of cereal
primary processing, at INMA Bucharest have been
designed and manufactured two technical equipment of
separation. These separating equipment can endow not
only the milling units but also the cereal seeds
conditioning enterprises or cereal storing and
conservation enterprises which are market-oriented and

Rezumat. in cadrul lucrk. r i i s e
tehnice moderne de
de cereal e.

prezintt
separar
Rezul tatel e 0]

teoretice, fundamentate matematic, privind studiul
fenomenel or car e influenSe
impurit £ Si |l or au permis opti mi
Ki echiparea cu sisteme de

Cuvinte cheie: cereale, echipament, electrovibratoare,
separare, tehnologie
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ensure the environment protection. cerere Kb pSaphboaeedi ei me
Intensive cleaner separator SAI 800 (fig.1) is a Separatorul aspirator intensiv SAl 800 (fig.1) este un
technical equipment used at removing the impurities out echipament tehnic ut i | i zat |l a separ
of cereal matter combining the principle of separation masa de cereale combinand principiul de separare pe baza
based on size difference (using surfaces put in vibrating di ferenSei de mbiri me ~ ntaflae
movement) with the separation based on aerodynamical “n mikcare de vibraSie) i
characteristics (by using a suction tube). aerodinamice (folosind un

Fig. 11 Experimental model of Intensive Cleaner Separator SAl 800 /
Modelul experimental al separatorului aspirator intensiv SAl 800

; X —

Fig. 21 Constructive Scheme of Intensive Cleaner Separator SAI800/Sc hema constructi vt a Separatorul ui

17 sieve body / batiu cu site; 21 suctiontube/c anal de 3&fow lpx /x\Fié aimentare; 4 - frame / cadru; 5 - upper sieve stage /
etaj cu site superior; 6 1 low sieve stage / etaj cu site inferior; 7 i sight glass / vizor; 8 i electrovibrator / electrovibrator

Fig. 3 - Frame with sieves / Rame cu site Fig. 41 Suctiontube/Canal de aspi:!
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Constructive description:

- the frame which is a rigid metallic construction executed
of welded rolled sections, being endowed with supports on
which the elastic elements are mounted;

- the body is a metallic structure endowed with guides on
which are mounted, the sieves, devices of blocking the
sieves in the respective guides, frames for the flow box
mounting, respectively evacuation, supporting rods on
elastic elements and sight glasses through which the
separating process on upper sieve can be observed;

- flow box being endowed with a deflector plane and vane
valve, aimed at ensuring the uniform spreading of product
on whole working width;

- evacuating box is plate sheet comprising two chutes for
laterally remove the bulk and small impurities and a chute
for frontally remove the processed product and light
impurities;

- upper sieve and lower sieve (fig. 3)are made of a metallic
frame with several compartments each, having at their
upper part perforated sheet for sifting, endowed with holes
depending on the processed product and at lower part wire
netting or perforated sheet, which support the shaking rods
of sieving plate. The shaking rods are made of rubber and
can be found n sieve compartments.

- the suction tube (fig. 4) is an independent sub-assembly
placed in the area of evacuation of processed product and
light impurities, being equipped with: a mobile wall,
allowing the adjustment of suction section by swinging and
a hinged valve, which regulates the air flow by rotating
movement.

- the electovibrators (fig. 5) which have on axes ends
mounted counterweights which by rotation generate a
centrifugal force acting the sievebody.
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Fig. 5 - Position of electrovibrator on the body /
Pozi Sionare electrovibr

- the damping system (fig.6) consists Tn elastic elements
(rubber springs with double cavity ) enabling
support on the frame.

Technical and constructive solutions and their
advantages

There are several modern constructive solutions
used at manufacturing the experimental model of
Intensive Cleaner Separator SAl 800 that are aimed at
increasing its technical and operational performances:
A the sieve body movement is not a classical
oscillating plane-parallel movement, but a vibratory one,
with very small amplitude, it is transmitted only to sieve
body, due to its supporting on rubber elastic elements;
A replacing the kinematic regime of generating the
sieve body oscillating movement by a driving system
with electrovibrators;

Fig. 6 - Damping system /
Sistem de amortizare
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A intensifying the technological effect of separating
the impurities by introducing a suction chanel at processed
product evacuating area, namly on the second sieve;
A possibility of modifying the vibrations amplitude,
without interposing Tn elastic supporting systems;
A transmitting the vibrations only to active parts due to
support of the whole sieve body on the frame by means
of elastic rubber bearing systems.

The main advantages generated by the promotion of
new solutions are:

A increasing the loading degree on sieve surface;

A reducing the specific material consumption and
electric power;

A simple and easy adjustments

A reducing the expenditure of maintenance and

exploitation by eliminating
oscillating elements.

the bearings and

Gravitational separator SP-00 (fig. 7) is a technical
equipment used at separating the impurities out of cereal
matter, combining the separating principle based on
specific weight difference (by means of sieve vibratory
movement) with that of separation in terms of
aerodynamic characteristics (by air currents action).

Fig. 71 Experimental Model of Gravitational Separator SP-00/
Model ul experimental al Sepa

The main component parts of gravitational separator
SP-00 are:

- supporting frame (1) is a welded structure made of
metallic sections aimed at supporting the vibrating part.
This one is endowed with a screw mechanism (fig.9)
allowing the adjustment of case tilting angle.

INMATEH-AQri cul tug al

A intensificarea efectului tehnologic de separare a

i mpurittSilor prin introdu
evacuarea produsului prelu
Aposibilitatea de a modi fi

a interveni asupra sistemelor elastice de reazem;
Atransmiterea vibraSiilor
sprijinirii Tntregului batiu cu site pe cadru prin intermediul
unor elemente elastice de reazem din cauciuc.
Principalele avantajele generate de promovarea

noilor soluSii sunt:

A crekterea “gucadwlawie dee su

A reducerea consumurilor ‘
energie electrict;

A reglaje simple ki ukor

A reducerea <cheltuielilor
prin eliminarea |l agtrelo
oscilatorie.

Separatorul gr 00 i(fig.a Bi este aun
echipament tehnicut i | i zat Il a separ
masa de cereale combinand principiul de separare pe
baza diferenSei de greutaet
vibraSie a siteiprketk8B8phec
al e acestora (prin acSiune

Sactunes AA

Fig. 8 - Constructive scheme of Gravitational Separator SP-00/
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