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Editorial 
 

 

The National Institute of Research-Development for Machines and Installations designed to Agriculture and 

Food Industry - INMA Bucharest has the oldest and most prestigious research activity in the field of agricultural machinery 

and mechanizing technologies in Romania. 
 

Short History 

V In 1927, the first research Center for Agricultural Machinery in Agricultural Research Institute of Romania -

 ICAR  (Establishing Law was published in O.D. no. 97/05.05.1927) was established; 

V In 1930, was founded The Testing Department of Agricultural Machinery and Tools by transforming Agricultural 

Research Centre of ICAR - that founded the science of methodologies and experimental techniques in the field (Decision 

no. 2000/1930 of ICAR  Manager - GHEORGHE IONESCU ĹIĹEĹTI); 

V In 1952, was established the Research Institute for Mechanization and Electrification of Agriculture - ICMA 

Búneasa, by transforming the Department of Agricultural Machines and Tools Testing; 

V In 1979, the Research Institute of Scientific and Technological Engineering for Agricultural Machinery and Tools 

° ICSITMUA was founded - subordinated to Ministry of Machine Building Industry - MICM, by unifying ICMA 

subordinated to MAA with ICPMA subordinated to MICM; 

V In 1996 the National Institute of Research-Development for Machines and Installations designed to Agriculture

and Food Industry ° INMA was founded ° according to G.D.  no.1308/25.11.1996, by reorganizing ICSITMUA, 

G.D  no. 1308/1996 coordinated by the Ministry   of  Education and Research G.D.  no. 823/2004; 

V In 2008 INMA has been accredited to carry out research and developing activities financed from public funds under

 G.D. no. 551/2007, Decision of the National Authority for Scientific Research - ANCS no. 9634/2008. 
 

As a result of widening the spectrum of communication, dissemination and implementation of scientific research results,

 in 2000 was founded the institute magazine, issued under the name of SCIENTIFIC PAPERS (INMATEH), ISSN 

1583 ð 1019.  

Starting with volume 30, no. 1/2010, the magazine changed its name to INMATEH - Agricultural Engineering, 

appearing both in print format (ISSN 2068 - 4215),  and online  (ISSN online: 2068 - 2239). The magazine is bilingual, 

being published in Romanian and English, with a rhythm of three issues / year: January-April, May-August, September-

December and is recognized by CNCSIS ° with B category. Published articles are from the field of AGRICULTURAL 

ENGINEERING: technologies and techniques equipment for agriculture and food industry, ecological agriculture, renewable 

energy, machinery testing, environment, transport in agriculture etc. and are evaluated by specialists inside the country and abroad, 

in mentioned domains. 

Technical level and performance processes, technology and machinery for agriculture and food industry increasing, according 

to requirements and national, European and international regulations, as well as exploitation of renewable resources in terms 

of efficiency, life, health and environment protection represent referential elements for the magazine ¢INMATEH - Agricultural 

 Engineering®. 

We are thankful to all readers, publishers and assessors. 
 

Editor in chief, 
Ph.D. Eng. Pirnq Ion 
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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 în Romania, 
generally favourable to this crop, as well as, involving an 
important number of people în 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 în 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 în this domain. 

The continous progresses obtained în 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, sanitary state, lotsô homogeneity or other quality 
aspects such as, those related to their performance în 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 în 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. în cadrul lucrŁrii se prezintŁ douŁ echipamente 
tehnice moderne de separare a impuritŁŞilor din seminŞele 
de cereale. Rezultatele obŞinute ´n urma cercetŁrilor 
teoretice, fundamentate matematic, privind studiul 
fenomenelor care influenŞeazŁ procesul de separare a 
impuritŁŞilor au permis optimizarea constructivŁ a acestora 
ĸi echiparea cu sisteme de acŞionare moderne ĸi fiabile. 
 
Cuvinte cheie: cereale, echipament, electrovibratoare, 
separare, tehnologie 
 
INTRODUCERE 

Sectorul de cereale ĸi plante tehnice se aflŁ ´n faŞa unor 
provocŁri deosebit de importante ´n contextul globalizŁrii ĸi 
al integrŁrii ´n Uniunea EuropeanŁ. CondiŞiile de mediu din 
România, în general favorabile acestor culturi, ca ĸi 
implicarea unui segment important al populaŞiei ´n lanŞul 
producŞie - prelucrare - consum al culturilor cerealiere, 
impun gŁsirea celor mai adecvate mŁsuri pentru ca aceastŁ 
ramurŁ a producŞiei agricole rom©neĸti sŁ ´ĸi gŁseascŁ un 
loc avantajos ´n producŞia europeanŁ ĸi mondialŁ. 
Domeniu prioritar, ´n ansamblul economiei naŞionale, 

agricultura Rom©niei are un potenŞial semnificativ at©t din 
punct de vedere al condiŞiilor naturale de dezvoltare c©t ĸi 
cel al asigurŁrii cerinŞelor necesare pentru acoperirea 
nevoilor de consum cu produse agricole alimentare. 

Un rol important îl reprezintŁ crearea condiŞiilor 
corespunzŁtoare pentru preluarea, prelucrarea, 
depozitarea ĸi valorificarea produselor agricole obŞinute. 
Pe de altŁ parte, nivelul, calitatea ĸi costul producŞiilor ´n 
agriculturŁ sunt determinate ´n egalŁ mŁsurŁ de 
tehnologiile aplicate, de calitatea materialului biologic 
folosit, de asigurarea bazei tehnico-materiale ĸi de 
informarea celor ce deservesc acest domeniu. 
Progresele continue pe linia ´mbunŁtŁŞirii metodelor 

de prelucrare primarŁ ca prime operaŞii de condiŞionare 
ĸi a bazei tehnico-materiale determinŁ periodic sporirea 
substanŞialŁ a pretenŞiilor faŞŁ de lipsa corpurilor strŁine, 
uniformitatea seminŞelor, starea sanitarŁ, omogenitatea 
loturilor sau faŞŁ de alte aspecte ale calitŁŞii, cum ar fi 
cele legate de performanŞa acestora în câmp. 
Prelucrarea primarŁ a seminŞelor de cereale ´nainte 

de procesare reprezintŁ un proces tehnologic complex, 
care include mai multe tipuri constructive de 
echipamente tehnice pentru separarea ĸi eliminarea 
impuritŁŞilor existente ´n masa de seminŞe. 
 
MATERIALE ķI METODE 

Pentru echiparea liniilor tehnologice de prelucrare 
primarŁ a cerealelor ´n vederea procesŁrii, la INMA 
Bucureĸti s-au proiectat ĸi realizat douŁ echipamente 
tehnice de separare. Aceste echipamente tehnice de 
separare pot face parte at©t din fluxul unitŁŞilor de morŁrit c©t 
ĸi din cel al staŞiilor de condiŞionare a seminŞelor de cereale 
sau a unitŁŞilor de depozitare ĸi conservare a cerealelor, cu 
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ensure the environment protection. 
Intensive cleaner separator SAI 800 (fig.1) is a 
technical equipment used at removing the impurities out 

of cereal matter combining the principle of separation 
based on size difference (using surfaces put în vibrating 
movement) with the separation based on aerodynamical 
characteristics (by using a suction tube). 

cerere de piaŞŁ ĸi asigurarea protecŞiei mediului. 
Separatorul aspirator intensiv SAI 800 (fig.1) este un 
echipament tehnic utilizat la separarea impuritŁŞilor din 

masa de cereale combinând principiul de separare pe baza 
diferenŞei de mŁrime ´ntre acestea (folosind suprafeŞe aflate 
´n miĸcare de vibraŞie) ĸi separarea dupŁ proprietŁŞile 
aerodinamice (folosind un canal de aspiraŞie). 

 

 
 

Fig. 1 ï Experimental model of Intensive Cleaner Separator SAI 800 / 
Modelul experimental al separatorului aspirator intensiv SAI 800 

 

 
Fig. 2 ï Constructive Scheme of Intensive Cleaner Separator SAI800 / Schema constructivŁ a Separatorului aspirator intensiv SAI800 
1 ï sieve body / batiu cu site; 2 ï suction tube / canal de asipraŞie; 3 ï flow box / cutie alimentare; 4 - frame / cadru; 5 - upper sieve stage / 

etaj cu site superior; 6 ï low sieve stage / etaj cu site inferior; 7 ï sight glass / vizor; 8 ï electrovibrator / electrovibrator 

 

 

 

 
 

 

Fig. 3 - Frame with sieves / Rame cu site Fig. 4 ï Suction tube / Canal de aspiraŞie 
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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 în 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 în sieve compartments. 
- the suction tube (fig. 4) is an independent sub-assembly 
placed în 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. 

 Descriere constructivŁ: 
- cadrul este o construcŞie metalicŁ rigidŁ, executatŁ 
din profile laminate sudate, fiind prevŁzut cu suporŞi, 
pe care se monteazŁ elementele elastice; 
- batiul este o construcŞie metalicŁ av©nd ´n 
compunere ghidaje pe care se monteazŁ sitele, 
dispozitive de blocare a sitelor în ghidaje, rame pentru 
montarea cutiei de alimentare, respectiv de evacuare, 
suporŞi de sprijin pe elementele elastice ĸi vizoare prin 
care se poate urmŁri procesul de separare de pe sita 
superioarŁ; 
- cutia de alimentare este prevŁzutŁ cu un plan deflector 
ĸi un ĸibŁr, care au rolul de a asigura repartizarea 
uniformŁ a produsului pe toatŁ lŁŞimea de lucru; 
- cutia de evacuare are ´n componenŞŁ douŁ jgheaburi 

pentru evacuarea ´n lateral a impuritŁŞilor grosiere ĸi 
mici ĸi un jgheab pentru evacuarea frontalŁ a 
produsului prelucrat ĸi a impuritŁŞilor uĸoare; 
- sita superioarŁ ĸi sita inferioarŁ (fig. 3)sunt alcŁtuite 

din c©te o ramŁ metalicŁ cu mai multe compartimente 
av©nd la partea superioarŁ tablŁ perforatŁ pentru 
cernere, cu orificii ´n funcŞie de produsul de prelucrat, 
iar la partea inferioarŁ ´mpletiturŁ de s©rmŁ sau tablŁ 
perforatŁ care susŞin bilele de scuturare a tablei pentru 
cernere. Bilele de scuturare sunt din cauciuc ĸi se 
gŁsesc ´n compartimentele sitei 
- canalul de aspiraŞie (fig. 4.) este un subansamblu 

independent care este amplasat la evacuarea 
produsului prelucrat ĸi a impuritŁŞilor uĸoare, fiind 
echipat cu: un perete mobil, ce permite prin balansare 
reglarea secŞiunii de aspiraŞie ĸi cu o clapetŁ care prin 
rotire regleazŁ debitul de aer. 
- electrovibratoarele (fig. 5) ce au montate pe capetele 
axelor contragreutŁŞi care prin rotire genereazŁ o forŞŁ 
centrifugŁ ce pune ´n miĸcare vibratorie batiul cu site. 

 

  
 

Fig. 5 - Position of electrovibrator on the body / 
PoziŞionare electrovibrator pe batiu 

 

Fig. 6 - Damping system /  
Sistem de amortizare 

 
- the damping system (fig.6) consists în elastic elements 
(rubber springs with double cavity) enabling the bodyôs 
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 SAI 800 that are aimed at 
increasing its technical and operational performances: 
Á 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; 
Á replacing the kinematic regime of generating the 
sieve body oscillating movement by a driving system 
with electrovibrators; 

 - stemul de amortizare (fig.6) ce constŁ din elemente elastice 
(arcuri cave de cauciuc cu dublŁ cavitate) prin intermediul 
cŁrora se sprijinŁ batiul cu site pe cadru. 
 

SoluŞii tehnico-constructive ĸi avantajele generate 
de acestea 

Se pot remarca c©teva dintre soluŞiile constructive 
moderne adoptate la realizarea modelului experimental 
al Separatorului aspirator intensiv SAI 800, menite a 
creĸte performanŞele tehnico-funcŞionale ale acestuia: 
Á miĸcarea batiului cu site nu este o miĸcare clasicŁ oscilatorie 
plan-paralelŁ, ci o miĸcare vibratorie, deci cu o amplitudine foarte 
micŁ, iar transmiterea acesteia se face numai batiului cu site 
datoritŁ sprijinirii acestuia pe niĸte elemente elastice din cauciuc; 
Á ´nlocuirea sistemului cinematic de generare a miĸcŁrii 
oscilatorii a batiului cu site cu un sistem de acŞionare cu 
electrovibratoare; 
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Á intensifying the technological effect of separating 
the impurities by introducing a suction chanel at processed 
product evacuating area, namly on the second sieve; 
Á possibility of modifying the vibrations amplitude, 
without interposing în elastic supporting systems; 
Á 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: 
Á increasing the loading degree on sieve surface; 
Á reducing the specific material consumption and 

electric power; 
Á simple and easy adjustments  
Á reducing the expenditure of maintenance and 

exploitation by eliminating the bearings and 
oscillating elements. 

 

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 în terms of 
aerodynamic characteristics (by air currents action). 

Á intensificarea efectului tehnologic de separare a 
impuritŁŞilor prin introducerea unui canal de aspiraŞie la 
evacuarea produsului prelucrat de pe a doua sitŁ; 
Á posibilitatea de a modifica amplitudinea vibraŞiilor fŁrŁ 
a interveni asupra sistemelor elastice de reazem; 
Á transmiterea vibraŞiilor numai organelor active datoritŁ 
sprijinirii întregului batiu cu site pe cadru prin intermediul 
unor elemente elastice de reazem din cauciuc. 

Principalele avantajele generate de promovarea 
noilor soluŞii sunt: 
Á creĸterea gradului de ´ncŁrcare pe suprafaŞa de sitŁ; 
Á reducerea consumurilor specifice de materiale ĸi 

energie electricŁ; 
Á reglaje simple ĸi  uĸor accesibile,  
Á reducerea cheltuielilor de ´ntreŞinere ĸi exploatare 

prin eliminarea lagŁrelor ĸi a elementelor ´n miĸcare 
oscilatorie. 

 

Separatorul gravitaŞional SP-00 (fig. 7) este un 
echipament tehnic utilizat la separarea impuritŁŞilor din 
masa de cereale combinând principiul de separare pe 
baza diferenŞei de greutate specificŁ (prin miĸcarea de 
vibraŞie a sitei) ĸi separarea dupŁ proprietŁŞile aerodinamice 
ale acestora (prin acŞiunea curenŞilor de aer). 

 

 
  

Fig. 7 ï Experimental Model of Gravitational Separator SP-00/ 
Modelul experimental al Separatorului gravitaŞional SP-00 

Fig. 8 - Constructive scheme of Gravitational Separator SP-00/ 
Schema constructivŁ a Separatorului gravitaŞional SP-00 

 
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. 

 Principalele pŁrŞi componente ale separatorului 
gravitaŞional SP-00 sunt : 
- cadrul pentru susŞinere (1) este o confecŞie sudatŁ, din 

profile metalice, av©nd rol de susŞinere a pŁrŞii vibrante. 
Acesta este prevŁzut cu un mecanism cu ĸurub (fig. 9) 
care permite reglarea unghiului de înclinare a carcasei; 

 

  
  




