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REZUMAT

Lucrarea prezinta cercetdrile experimentale asupra indicilor calitativi de separare a
impuritétilor din semintele de cereale pentru o instalatie care utilizeaza principii combinate
de separare (in functie de masa specifica si de proprietéfile aerodinamice ale semintelor).
Instalafia folosita in cadrul cercetérilor experimentale este compusé& dintr-un separator
gravitafional si o instalafie de aspirafie. Pe baza datelor obtinute prin masuréatori si ai
indiciilor calitativi reglementati au fost determinati indicatorii de calitate ai procesului de
curatare.

ABSTRACT
This paper presents experimental research of qualitative indexes of impurities
separation out of grains seeds for one installation which used combined principles of
separation (according to specific mass and aerodynamic properties of seeds). The
installation used on the experimental research was composed of a gravity separator and
an aspiration installation. Based on data obtained by measurements and regulated
gualitative indicators the cleaning process indexes have been determined.

INTRODUCTION

The cereals used as raw material for milling represent a heterogeneous mass
consisting of basic culture grains (which are to be milled) and foreign bodies (impurities).
Therefore, before being milled, the grains are subjected to cleaning operations aiming
mainly the elimination of foreign bodies from the mass of seeds [6].

To reduce the number of technical equipments and implicitly of technological spaces,

the modern milling units performing use complex installations carrying out the separation
by combined principles, the most used following the specific mass difference being the
ones and aerodynamic properties of various components of seed mixtures [5].
In the most general case, a vibrating separator is designed as a oscillating platform
suspended on elastic elements who works in the separation process like a vibrating
conveyors whose surface linear vibrations (chute or flat sieve) are generated by a
mechanism endowed with non-balanced masses attached to frame [4].

MATERIAL AND METHOD
The principle scheme of a vibratory separator operated with electric motovibrators
with unbalanced centrifugal masses is shown in Figure 1, being composed of vibrant mass
2 elastic suspended by a fix support and a vibratory mechanism (electric motovibrator) 1,
generating vibration with rotating unbalanced masses, at which the resultant disturbing
force is directed in a specific direction relative to the vibratory working surface [1, 3].

242


mailto:carmenbraca@yahoo.com

P /%

Fig. 1. The principle scheme of a separator with vibratory platform operated by unbalanced
centrifugal vibrating masses :
1 - vibrator with unbalanced centrifugal masses (electric motovibrator); 2 — vibratory platform

The working process diagram of a combined installation for grains cleaning is shown in
Figure 2.

Fig. 2. The working diagram of the gravity separator connected to the suction system [1]:
1 - working platform, 2 suction room (hood), 3 - product supplying, 4 - aspirated air currents, 5-
heavy impurities particles, 6-cleaned product

In the following is presented the installation and the experimental determination
research methodology used to determine the qualitative indices of the cleaning process
(separation of impurities from cereal seeds) in the case of combined separation systems
(relative to the specific mass and the aerodynamic properties of seeds) [2].

The combined installation, consists of the gravity separator 1, model SP-00, design
and manufactured at INMA Bucharest (Figure 3), connected to a suction installation with
air composed of suction fan 2 and dedusting cyclone 3.

Fig.3. General view of the installation used in experimental research
1 - gravity separator; 2 - fan, 3 - dedusting cyclone
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The main component parts of the gravity separator SP-00 are shown in the
constructive scheme in Figure 4.
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Fig. 4. Constructive sketch of gravity separator:
1 - sustaining frame; 2 - separator case; 3 - driving system with electric motovibrator; 5, 6 — finished
(cleaned) product discharging pipe; 10- air aspiration pipe;11 - product feeding pipe; 12 - pipe for discharging
heavy impurities; 13 - screw mechanism

For experimental measurements were used measurement devices and / or registration
of the following sizes (parameters):
e masses of products and impurities in the separation process;
¢ inclination angle respect to the horizontal of the working surface;
e air flow rate of the suction installation by determining the velocity of air currents in the
suction pipe;
oscillation amplitude of the working surface;
frequency of oscillation of electrical motovibrators, by determining their rotation speed;
power consumption of installation ;
humidity and temperature of processed product. (wheat grains).
The coefficient of loss of good seeds Cs is calculated with the relation:

C,=(m/M)-100 [%] @
where: m is the good seeds mass which are found at the exit from equipment in the

guantity of total impurities eliminated; M- good seeds mass at the entry into equipment.
The index of technological effect E¢s is determined with the relation:

Ecs = [(Ccsi _Ccse)/ccsi ]Xloo [%] (2)
where: C.s; is content foreign bodies (impurities) at the entrance of the material in
equipment, %;

Cee - content foreign bodies (impurities) at evacuation of material from equipment, %.
Specific electricity consumption g represents the amount of electricity (in kwh) consumed
to process one kilogram of product and was determined by calculation with the following
formula:

P

u

Q “Me
where P, is the effective power of the equipment, kW;
Q- the flow rate of processed product, kg/h; nme- actuation vyield.
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Table 1

The results of the tests effected for the determination of optimal regime of the gravity separator

Quantity of
Product Angle of Amplitude impurities
feed : operation of . separated at .
rate A|r3flo_w surface operation 1000kg of Observations
(kg/h) (m*/min) (degrees) surface wheat
(mm) processed
(kg)
0 1 2 3 4 5
15 35,5
5 2,0 38,6
2,5 41,2
15 33,4
100 7.5 2,0 35,1
2,5 37,2
15 31,6
10 2,0 33,7
2,5 34,8
15 26,3
5 2,0 29,2
2,5 33,1
1,5 24,5
1500 125 7,5 2,0 25,8
2,5 27,6
1,5 21,3
10 2,0 22,8
2,5 23,6 It is observed that for
15 29,7 small air flow and the
5 2,0 21,4 inclination angle
2,5 23,8 reduced in the
15 16,4 impurities mass are
150 7.5 2,0 18,2 eliminated grain. In
25 19.4 the same time with the
15 156 increasing of the
10 2.0 16.8 oscillatory amplitude
55 179 and _the reducmg of
- - the air flow, grain are
15 37,6 eliminated by the
5 2,0 40,2 impurities pipes
2,5 43,4
15 35,6
100 7,5 2,0 38,9
2,5 39,9
15 33,3
10 2,0 35,4
2,5 36,7
2000 15 28,1
5 2,0 314
2,5 34,9
125 15 26,6
7.5 2,0 27,4
2,5 29,1
15 23,1
10 2,0 25,1
2,5 26,0
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RESULTS AND DISCUSSIONS

The influence of functional parameters variation on the value of technological index
values Ecs are shown in Figures 5, 6 and 7.
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Fig.5. Variation of the values of technological effect index Ecs
depending on the supplying flow rate with material (wheat grains) Qq at suction installation flow rate of
Q4=150 m“/min, for the following adjustment parameters: inclination angle of the working surface a= 5°;
7°. 5; 10° and working surface amplitude A= 1.5; 2; 2.5 mm.
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Fig. 6. Variation of the values of technological effect index Ecs
depending on the air flow rate Q, for the suppling flow rate with material (wheat grains) Q,=2000 kg/h for
the following adjustment parameters: inclination angle of the working surface a= 5° 7°. 5; 10° and
working surface amplitude A= 1.5; 2; 2.5 mm
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Fig. 7. Variation of the values of technological effect index Ecs
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depending on the angle of the working surface a at the supplying flow rate with material Q,=2000 kg/h,
for the following adjustment parameters: air flow rate Q,=100; 125;150 m*/min and working surface
amplitude A=1.5; 2; 2.5 mm.
Applying linear regression method at determined experimental data processing is

obtained the technological effect function ET expressed by the relation:

ET(Qg,Qa,a, A) =-0.015892Qg —0.848367Qa — 3.256444c — 2.736111A+ 237.645463  (4)

108.585, bp I ! ! ! I

ET; 100
ooo
fETVi
PN 0

39202, | | | ] 1
10 20 30 40 50 60

Technological effect, %

ooo  expenmental technological ettect
3¢ calculated technological effect with linear regression

Fig. 8. Comparison of the experimental data with those obtained by linear regression at the
determination of the technological effect index

From the graphical representation in Figure 8 of the formulas (4) result that the index of
global technological effect decreases with the increase of the supplying flow rate with
material, of the working surface angle, of the working surface amplitude and of the suction
air flow rate.

CONCLUSIONS

The separator designed and achieved is a rugged construction; it operates non-
vibrantly and allows the easy adjustment. The working process of the gravity separator is
efficient and it achieves a high cleaning of the wheat for milling. The technological
parameters obtained during tests depend on the regulation of the operation surface
(oscillations amplitude and inclination angle), of aspiration air flow as well as wheat feed
flow. It recommends for a optimal operation the following regulation parameters: wheat
feeding flow: 1500...200 kg/h; air flow 125... 135 m®h; oscillations amplitude 1.8...2.2 mm
and the inclination angle of the operation surface of 6...8°.

The results obtained during the experimental researches reveal that the entire
installation for grains cleaning comply with the requirements in terms of destination, of the
purpose and functioning mode, of the possibilities for adjustment and servicing, working
having a working capacity suitable to deposits from agricultural farms, cereal seeds
conditioning stations as well as technological flows from milling units.
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