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ABSTRACT
 

The purpose of this study was to increase the efficiency of rice milling 

machine, by using it as a multipurpose machine (milling – separation). The 

rice milling machine was used for separating grass seeds (Chicory and 

Clover Dodder) from alfalfa seeds under four treatment feed rates of 

250,300,350and 400 kg/h, three seed moisture contents of 8, 10 and 12 %, 

four speeds of cleaning air of 4.0, 6.0, 8.0 and 10.0 m/s and four sieve 

oscillates speed of 200, 230, 260 and 290 rpm. Those treatments were 

evaluated by determination of seeds losses and damage, purity percentage, 

energy and production cost. The results show that, the lowest value of seed 

losses of 2.0, 3.0 and 8.0 % were obtained at air speeds of 4, 6 and 8 m/s and 

feed rate of 250 kg/h  and the lowest value of seeds damage was noticed at 

air speeds of 4m /s, moisture contents of 8 and 10 % and feed rate of 250 

kg/h. Too, the maximum value of seeds purity of 98, 98.2, 98.3 and 98.5 % 

was obtained used feed rate of 250 kg/h, sieve oscillations of 200, 230, 260 

and 290 rpm and air speeds of 6 m/s and moisture content of 10 % . The 

maximum value of machine efficiency was obtained under used sieves 

oscillation of 200 rpm with feed rate of 250 kg/h and cleaning air speed of 4 

and 8 m/s While the minimum energy consumed of 4.5 kW/ton was obtained 

by using cleaning air speed of 4m/s and sieve oscillation of 200 rpm. The 

lowest cost of 265.4 LE/ton was recorded under parameter of air speed of 

4and 6m/s, sieve oscillation of 200rpm and feed rate of 250 kg/h.  

INTRODUCTION 

ice milling machines are rife in Egypt because, rice is one of the 

most important crops in Egypt and its production role a 

significant in Egyptian trade balance. On account of the rice 

milling machines character rise by ease of replacement of any part of the 

milling machine and easily control the direction and speed of the air, 

making it easier to use in the process of separating the grass seeds from 

alfalfa seeds. 
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Amin (2003) said that the sieving time, cell shape, and oscillating speed 

were the main factors that affected the separation efficiency. This 

efficiency increased by increasing sieving times and oscillating speed 

rpm. Mehdi et al (2007) study some physical properties of raw paddy 

(var. Sazandegi) are discussed briefly. At moisture content of 10 % (wet 

basis), the average seed length, width and thickness were 8.54, 2.47 and 

1.83 mm, respectively while the equivalent mean diameter, surface area 

and volume were 3.4 mm, 32.58 mm
2
 and 21.06 mm

-3
, respectively. The 

sphericity and aspect ratio were 39.88 and 0.29%, respectively. True 

density, bulk density and porosity were 1193.38 kg m
-3

, 471.16 kg m
-3

 

and 60.37 %, respectively while the static coefficient of friction varied 

from 0.2186 on glass sheet to 0.4279 on plywood. The angle of repose for 

emptying was 35.83o. The physical properties of paddy and rice, like 

those of other seeds and seeds, are necessary for design of equipment for 

handling, harvesting, processing and storing the seed or determining the 

behavior of the product for its handling (Baryeh and Mangope, 2002). 

Werby (2010) studied some physical and mechanical properties of alfalfa 

seeds, the results showed that cell shape, sieve tilt angle, sieve oscillation 

and air speed are the main factors that affect purity and total losses in 

cleaning. The purity increased by increasing air speed, sieve tilt angle and 

sieve oscillation. Total losses increased by increased air speed, sieve tilt 

angle and oscillation. The optimum performance of 98 % was at air speed 

of 6 m/s, moisture content of 10.5 %, sieve oscillation of 250 rpm, sieve 

tilt angle of 35, round shaped sieve 4 mm diameter, and feed rate of 500 

kg/h. purity at these conditions was 99 % and total losses 1 %. Also, they 

stated that the studied physical and mechanical properties of three 

different varieties of clover seeds: Length, and width, for AL-Mesqawi, 

AL-Khadrawi and Al-Seadi were 2.40, and 2.10; 2.45and 2.12 ; 3.00 and 

2.10 mm respectively.  Percent of sphericity and Volume for AL-

Mesqawi, AL-Khadrawi and Al-Seadi were 87, 86 and 70 %; 4.55, 4.65, 

and 5.36 mm
3
 respectively. Terminal velocities for AL-Mesqawi, AL-

Khadrawi and Al-Seadi were, 15, 15 and 16 m/s respectively.  

Shreen and Khaffaf (2015) measured physical and mechanical properties 

of Clover Dodder: length of 0.65mm, width of 0.60mm and thickness of 

0.62 mm respectively, volume 0.13 mm
3
, geometric diameter 0.62 mm, 
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arithmetic diameter 0.62 mm, percentage of sphericity 95.84 %, bulk density 

0.019 kg/m
3
, flat surface area 0.31 mm

2
 transverse surface area 0.29 mm

2
 

mass of 1000-seeds 2.5 g and moisture content of 9.5%.  And for Chicory 

seeds, the Physical properties: length, width , and thickness  were 2.25,  

0.60, and 1.12 mm respectively, volume 0.88 mm
3
, geometric diameter  1.19 

mm, arithmetic diameter 1.35 mm, percentage of sphericity  52.92 %, bulk 

density  0.006 g/mm
3
,flat surface area 1.97 mm

2
 transverse surface area 0.59 

mm
2
 mass of 1000-seeds 5.0 g and optimum moisture content of 9.0 %. 

They found that the terminal velocity value to suspend Clover Dodder seed 

was 2 m/s and hardness was 14.20 N and for Chicory seeds was 3 m/s. and 

hardness was 4.17 N, as well this research work targets in modify rice 

milling machine . This study aims to modify the milling rice machine to use 

as a multipurpose machine (milling – separation) for increasing the 

efficiency. 

MATERIALS AND METHODS 

To fulfill the objective of this study, two tons of alfalfa seeds were used to 

separate grass seeds (Clover Dodder and Chicory) from alfalfa seeds by 

using modified milling rice machine. The experimental work was carried 

out at a private machine in Owlad Sakr District, Sharkia Governorate 

Egypt during 2016 summer season. 

The milling machine specification: 

Fig.1. shows the ingredients milling machine used to separate grass seeds 

(Clover Dodder and Chicory) from alfalfa seeds. The type of machine is 

Mn 80 made in china, motor power of 11kW and weight of 150 kg. The 

parts specification of this machine which was used in separating process 

was:  

Modify sieves: 

The two oscillating sieves are pre-cleaner, simple and made from locally 

material. Sieves have different sizes depending on the size and shape of 

the tested seeds. The top sieve of dimensions (16 hole/mish and ϕ 5mm) 

and the shape circular has a slotted profile larger than the bottom one and 

both screens can be changed to suit the seed size or crop type. Seeds flow 

onto the oscillating sieve to separate large impurities such as chaff and 

straw.  
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Fig. 1:  Sketch view of the milling machine. 

The feed rates which were used in this experiment were 250, 300, 350 and 

400 kg/h. The bottom sieve oscillated for removing lighter impurities 

such as dust and dirt, by both of blowing or sucking air through the mass 

of falling seed through the opening of oscillating sieves. The sieving 

action of this machine is similar to top sieve oscillation cleaner. The 

measurement of hole diameter was 1.5mm and tilled at angle of 3 degree 

and the range of sieve oscillations was 200, 230, 260 and 290 rpm. 

Rubber roller huller: The rubber-roller huller consists of two rubber 

rollers of the same diameter operated at different speeds. One roller has a 

fixed position and the other is adjustable to meet the desired clearance. 

Rubber-roll hullers have an aspirator in the base, the roll diameter of 150 

mm and the roll width of 60 mm. The correct clearance is dependent on 

the varietals characteristics and the width and length of seed. So, this 
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experiment used three different clearances between the two drums (5, 7, 9 

and 11mm) to control the amount of seeds which pass through them. The 

minimum clearance between two rolls was of 5mm which was allowed 

the seed to pass without damage because this dimension was less than the 

maximum length of seed; these clearances were used to regular the 

amount seeds which flow in unit time and control the feed rate. Whereas 

the clearance between the two drums was 5, 7, 9 and 11mm the seeds 

amount which pass in hour were 250, 300, 350 and 400kg respectively.  

Blower: The blower is made of metal sheet of 1 mm thickness. The 

blower fan assembly consists of six bladed radial fans, driver from 

electric motor with V-shape pelt bully. The fan discharges air blast 

through the sieve perforations. 

Measuring instrumentation: 

Electrical balance: An electronic balance was used for weighing samples 

before and after cleaning. Its scale ranged from 0 to 5 kg max., with 

accuracy of 0.2 g. 

Anemometer instrument: An anemometer instrument (SATAKE CO., 

Japan) was used for measuring the air speed. It is ranged from 0 to 50 

m/s. The measurement theory depends on the declination of the sensor 

inside the instrument.  

Moisture content meter: Moisture content of alfalfa seeds was 

determined by using as electronic moisture meter. Its specifications were 

as following: Type: GANN Hydromelle G 86, Made in Western 

Germany.  

Measurements:  

The alfalfa seed damaged. 

Random seed samples each of five kilograms were collected from the 

product of each treatment. Each sample was divided manually into ten 

equal parts. Each part was divided into five small parts each of about 

100g. Each sample of 100g has been distributed on a flat glass plate to 

sort the product into three main categories namely broken and injured 

seeds (seeds damaged)  
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Then, the percent of each component could be estimated as follows: 

Seeds damaged, %    =    
 

)1....(............................................................100


T

IB

Where:- 

B= Mass of broken seeds, g; I= Mass of injured seed, g and T= Total mass of sample, g.  

Alfalfa seed losses. 

The alfalfa seed losses were determined by taking random samples from 

sieves and air current product. Sample by mass 1kg was taken and divided 

into five samples and the number of alfalfa seeds in each sample was 

determined. The following items are determined by using equation 

100losses   seeds  x 
W

 WW
Total

t

ud 
 , %..........................................................  (2) 

Where:- 

Wd is mass of alfalfa seeds in sieve product, g. 

Wu is mass of alfalfa seeds in air current product, g. and 

Wt is mass of total input seeds, g. 

Machine performance: 

The following items are determined as cited by Srivastava et al. (2006): 

Actual machine capacity (AC):  

AT
AC

1
 , ton/h        ……………………………………………...…  (3) 

Where:  

AT is actual total time required for cleaning one ton of alfalfa seed, h. 

AT

cW
typroductivi Machine  , ton seeds/h …………..………...……… (4) 

Where; Wc is mass of clean seeds, ton/h.   

Machine efficiency (f):   

100x 
TC

AC
f , %……………………………………………………. . (5) 

Where: 

AC is the actual machine capacity, ton/h 

TC is theoretical machine capacity, ton/h. 
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Specific energy consumption: 

To compute the energy consumption, similar electrometers model (CA4-

N672T) has been used to measure the electrical energy consumption; this 

value was added to specific human energy consumption. 

Specific laborer energy requirements:  

The following items were determined as cited by Srivastava et al. 

(2006):  

Laborer energy requirements=3.61x0.075xAFC
h
xNl, kJ   …………… (6) 

Where:   

0.075 is power of laborer, kW/h. 

Nl is number of laborers. 

AFC
h
 is manual capacity, 0.2 Ton/h. 

Total energy requirements= account the electrical + human energy 

typroductivi  Machine

tsrequiremenenergy    Total
mentsgy requireOuput ener  , kW/ton  …………… (7) 

Costs: 

As cited by Begum et al. (2012), separation costs (LE/h) are calculated 

by employing the conventional method of estimating both fixed and 

variable costs. 

price grains lossed  
typroductivi  Machine

(LE/h) costs 
costscriterion   Separation 

loperationa , LE/ton ..… (8) 

Factor relating to the constructed separating machine: 

The following factors were tested to show their effect on separation 

effectiveness: 

1- Feed rate: 250, 300, 350 and 400 kg/h. 

2 –Air speed: 4, 6, 8 and 10 m/s.  

3 - Sieve oscillations: 200, 230, 260 and 290 rpm. 

4 – Moisture content: 8, 10 and 12%. 

5 – Sieve tilt-angle: 3degree.  

Data analysis: complete randomized block design is selected to study the 

effect of seed moisture content, feeding rate, sieving oscillating, and air 

speed as dependent variables as a function of alfalfa seed losses, seed 

damage and purity as independent variable. These relationships are tested 
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by using an analysis of variance and predicting the change of dependent 

variables by using SPSS version-20.0 (SPSS, Inc., Chicago, IL, USA). 

RESULTS AND DISCUTION 

Effect of cleaning air speed, moisture content and feed rate on seed losses: 

The obtained result illustrated that by increasing cleaning air speed the 

seed losses are increased under treatment tested feed rates. So, by using 

feed rate of 250 kg/h the seed losses are increased by average of 1.4 % 

under used air speeds of 4, 8, 10 and 12 m/s. The minimum value of seed 

losses of 2.0 % was noticed under used feed rate of 400 kg/h, moisture 

content of 12 % and air speed of 4m/s and the maximum value of 5.3 % 

was noticed by using feed rate of 250 kg/h, moisture content of 8% and 

air speed of 8 m/s. Furthermore, when moisture content was increased by 

average of 2 % the seed losses are decreased by average of 1.2 % under 

stable feed rate and air speed. Increased losses are due to increase of air 

quantity and decreased feed rate therefore a low number of seeds were 

exposed to high quantity of air so, pushing more seeds. Above mentioned 

results suggested that the lowest values of seed losses of 2.0, 3.0 and 8.0 

% were obtained at air speed of 4,6and8 m/s, feed rate of 250 kg/h and 

moisture content 10 %. But, by increasing moisture content of 2 % the 

seed losses were decreased by average of 0.4 %. These data was shown in 

Fig.2. Furthermore, by analyzing the results statistically and determine 

the value of the correlation coefficient ,it was found to be equal to 0.80 

this shows that there is effect of air speed, moisture content and feed rate 

on seeds losses and this relationship is a positive.  

Effect of air speed, moisture content and feed rate on seeds damage: 

Under stable sieves oscillations, the data in Fig. 3 show that by increasing 

air speed by 2 m/s the seeds damage was increased by average of 1.5 %. 

Too, by increasing feed rate by 50 kg/h the seeds damage was increased 

by average of 2.3 %. The minimum value of seeds damage 1.5 and 2.0 % 

was noticed under feed rate of 250 kg/h, moisture content of 8 and 10 % 

air speed of 4 m/s and the maximum value of 6.4 % was noticed under 

used feed rate of 400 kg/h, moisture content of 12 % and air speed of 10 

m/s. Furthermore, when moisture content was increased by average of 2 

% the seeds damage was increased by average of 1.4% under stable feed 
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rate and air speed. Increased in seeds damage were due to increase of feed 

rate therefore the high number of seeds which try to pass between two roll 

so, the seeds were exposed to compress. Furthermore, by analyzing the 

results statistically and determine the value of the correlation coefficient, 

it was found to be equal to 0.63 this shows that there is mean effect of air 

speed, moisture content and feed rate on seeds damaged and this 

relationship is a positive.   

Effect of air speed, moisture content and feed rate on seeds purity: 

Under stable sieves oscillations, the data in Fig .4 show that by increasing 

air speed by 2% the seeds purity was increased by average of 4.5 %. Too, 

by increasing feed rate by 50kg/h the seeds purity was decreased by 

average of 2.5 %.  The minimum value of seeds purity of 89 % was 

noticed under feed rate of 400 kg/h, moisture content of 12 % and air 

speed of 4 m/s and the maximum value of seeds purity of 98 % was 

noticed under used feed rate of 250 kg/h, moisture content of 10 % and air 

speed of 6, 8 and 10 m/s (there are no significant between the values of 

seeds purity by using air speed of 6, 8 and 10 m/s)  because, seed 

movement's ability to be less by increasing moisture content. 

Furthermore, when moisture content was increased by average of 2 % the 

seeds purity was decreased by average of 1.15 % under stable feed rate 

and air speed. Increased in  seeds purity were due to increase of air 

quantity and decreased feed rate therefore the low number of seeds 

exposed the high quantity of air so, more than in seeds purity. Above 

mentioned results suggested that the highest values of seeds purity were 

noticed at air speed 6, 8 and 10 m/s and moisture content 8 and 10 % and 

feed rate 250 kg/h. The grasses seeds were removed by using air current 

which comes from cleaning fan. The alfalfa seeds work by making use of 

differences in specific gravity, buoyancy and size between alfalfa seed 

and grasses seeds. Grass seed has a lower specific gravity and higher 

buoyancy than alfalfa seeds. Furthermore, by analyzing the results 

statistically and determine the value of the correlation coefficient ,it was 

found to be equal to 0.46 this shows that there is medium effect of air 

speed, moisture content and feed rate on seeds purity and this relationship 

is a positive. 
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Fig. 2: The effect of air speed, moisture content and feed rate on seed losses. 

                                  
Fig. 3: The effect of air speed, moisture content and feed rate on damaged 

seeds. 

 
Fig.4: Effect of air speed, seed moisture content and feed rate on 

seeds purity. 
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Effect of air speed, sieve oscillations and feed rate on seeds purity: 

Through previous results showing that the best moisture content for 

separate was 10 %. And the optimum sieve tilt-angle of 3degree 

(Werby2013) .The data in Fig. 5 shown that by increasing air speed the 

seeds purity was increased by average of 6.6 %. Too, by increasing feed 

rate the seeds purity was decreased by average of 13.7 %.  The minimum 

value of seeds purity of 85 % was noticed under used feed rate of 

400kg/h, sieve oscillations of 200rpm and air speed of 4m/s and the 

maximum value of seeds purity of 98.1, 98.2, 98.3 and 98.4 % was 

noticed under used feed rate of 250 kg/h, sieve oscillations of 200, 230, 

260 and 290 rpm and air speeds and there was no significant value 

between used air speed 6and 10 m/s. This was due to the alfalfa and grass 

seeds move over an inclined plane, they move at different speeds 

depending on their specific gravity, their shape and contact area, 

smoothness of inclined surface and the co-efficient of sliding friction. 

Alfalfa seeds are bigger, heavier, rounder and smoother and will slide 

faster than grass seeds. Furthermore, when a sieve oscillation was 

increased by 30 rpm the seeds purity was increased by average of 0.2 % 

under stable feed rate and air speed. The increase in seeds purity was due 

to increase of movement of material fast on the sieve giving less chance 

for straw and impurities to pass through the seed spout. The above 

mentioned results suggested that the highest values of seeds purity were 

noticed at air speeds of 6 m/s and sieve oscillations of 200 rpm and feed 

rate of 250 kg/h. Furthermore, by analyzing the results statistically and 

determine the value of the correlation coefficient ,it was found to be equal 

to 0.92 this shows that there is a strong effect of air speed, sieve 

oscillations  and feed rate on seeds purity and this relationship is a 

positive.  

Effect of air speed, sieve oscillations and feed rate on seeds losses: 

The previous results showing that the best moisture content for separation 

was 10 %. And the optimum sieve tilt-angle of 3degree (Werby2013). 

The data in Fig. 6.show that by increasing air speed the seeds loss was 
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increased by average of 6.6%. Too, by increasing feed rate the seeds 

purity was decreased by average of 17.5%.   

 

Fig.5: Effect of air speed, sieve oscillations and feed rate on seeds purity. 

 

Fig.6: Effect of air speed, sieve oscillations and feed rate on seed losses. 
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The minimum value of seeds losses of 1.5% was noticed under used feed 

rate of 250 kg/h, sieve oscillations of 200rpm and air speed of 4 and 6m/s 

and the maximum value of seeds losses of 18.5 % was noticed under used 

feed rate of 250kg/h, sieve oscillations of 290 rpm and air speed of 10 

m/s. This was due to, seed movement is gaining kinetic energy as a result 

of the movement of a sieve and increases with increase the speed of a 

sieve, which increases the speed of seed, this was due to start the seeds go 

outside the scope of a sieve, which increases the rate of seed losses and 

this was due to, the kinetic energy distribution of a smaller quantity of 

seed so increase its speed and thus increase the rate of seed losses. 

Furthermore, when a sieve oscillation was increased by average of 30 rpm 

the seed losses were increased by average of 2.7 % under stable feed rate 

and air speed. Above mentioned results suggested that the highest values 

of seed losses were noticed at air speed of 10 m/s and sieve oscillation of 

290 rpm and feed rate of 250 kg/h. Furthermore, by analyzing the results 

statistically and determine the value of the correlation coefficient ,it was 

found to be equal to 0.94 this shows that there is strong effect of air 

speed, sieve oscillations  and feed rate on seeds losses and this 

relationship is a positive.  

Machine efficiency: 

Effect of air speed, sieve oscillations and feed rate on machine efficiency 

is shown in table 1. The data in this table illustrated that, the maximum 

value of machine efficiency was noticed under used sieves oscillation of 

200 rpm with feed rate of 250kg/h and cleaning air speed of 4 and 6 m/s, 

on the whole, the optimum cleaning air speed of 6 m/s was gave the 

maximum value of machine efficiency under used most treatments. 

Effect of cleaning air speed and sieve oscillation on consumed energy: 

Fig. 7 shows that by increasing cleaning air speed, the consumed energy 

will increase. The maximum consumed energy of 7.5 kW/ton was 

obtained by using cleaning air speed of 10m/s and sieve oscillation 290 

rpm. While the minimum consumed energy of 4.5 kW/ton was obtain by 

using cleaning air speed 4m/s and sieve oscillation 200 rpm.  
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Table .1: The relation between feed rate, cleaning air speed and sieve 

oscillation on machine efficiency.  

Machine 

feeding rate, 

kg/h 

Cleaning 

air speed, 

m/s. 

Machine efficiency, %. 

Sieve oscillation, rpm. 

200 230 260 290 

250 

4 98.0 97.5 96.2 95.0 

6 98.7 96.6 95.4 93.4 

8 98.4 95.8 94.7 92.4 

10 96.1 94.5 93.5 89.4 

300 

4 97.2 97.2 96.9 95.8 

6 96.9 98.2 96.4 94.0 

8 96.7 97.4 96.0 93.2 

10 96.2 96.5 94.5 90.0 

350 

4 96.6 97.2 97.6 97.4 

6 94.9 97.0 97.4 97.0 

8 94.0 96.7 97.0 96.6 

10 91.5 95.5 96.7 95.8 

400 

4 97 97.3 98.0 98.2 

6 95.8 96.7 97.5 97.7 

8 95.0 96.5 96.9 97.5 

10 93.3 95.2 96.0 97.0 

 
Fig. 7:  Effect of cleaning air speed and sieve oscillation on consumed energy. 
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Effect of cleaning air speed sieve oscillation and feed rate on criterion 

cost requirements: 

The criterion cost is highly affected by seed losses and its price. The 

effect of parameter on cost was shown in Fig. 8. The data showed that the 

lowest production cost of 265.4 LE/ton was recorded under parameter of 

air speed of 4 and 6 m/s, sieve oscillation 200 rpm and feed rate 250 kg/h. 

Furthermore, the lowest vales of production cost were appear under used 

feed rate 300, 350 and 400 kg/h with sieve oscillation 230, 260 and 290 

rpm this was farther to decrease the seed losses amount. 

 

Fig.8: Effect of cleaning air speed, sieve oscillation and feed rate on 

criterion cost requirements. 
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rpm and air speeds of 6 m/s and moisture content of 10 % . The minimum 

value of seeds losses of 1.5% was noticed under used feed rate of 250kg/h, 

sieve oscillations of 200rpm and air speed of 4 and 6m/s. The maximum 

value of machine efficiency was noticed under used sieves oscillation of 200 

rpm with feed rate of 250kg/h and cleaning air speed 4 and 6m/s. The 

minimum energy consumed of 4.5 kW/ton was obtained by using cleaning 

air speed 4m/s and sieve oscillation 200 rpm. The lowest cost of 265.4 

LE/ton was recorded under parameter of air speed of 4 and 6 m/s, sieve 

oscillation 200 rpm and feed rate 250 kg/h. 
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 الولخص العزبي

 استخذام هضزب تبييض الارس فً فصل بذور حشائش البزسين

جوال حسي السيذ
*
شزيي فؤاد عبذالحويذ هحوذ – 

**
يسزي عبذ القىي شعباى – 

***
 

ىقذ أظهشد اىذساعبد اىغبثقخ أُ هْبك اخزلاف فً اىخىاص  اىَينبّينيخ واىفيضيبئيخ  ىحجىة 

ىيجشعيٌ واىحشبئش اىزً رَْى ٍعخ وخبصخ ثزوس اىحبٍىه واىغشيظ، وهَب ٍِ أمضش اىحشبئش 

   0اىزً رإصش عيً َّى اىْجبد ثبىزبىً عيً اىَحصىه

واعزخذاٍهب فً دساط وفصو اىجزوس عِ اىزجِ  وّظشا ىضيبدح ٍعذلاد رشغيو آىخ اىذساط اىضبثضخ

فً مضيش ٍِ اىَحبصيو ٍضو اىقَح واىجشعيٌ واىَحبصيو اىجقىىيخ وقذ هيئخ الآىخ لآداء ريل 

اىعَييبد ثأعيً مفبءح ، وىنِ هْبك عَييخ فصو آخشي رزٌ يذويب ىفصو ثزوس اىحشبئش ) اىغشيظ 

 0واىحبٍىه( عِ ثزوس اىجشعيٌ 

الاسص لإعزخذاٍخ فً عَييخ اىفصو ريل ، عِ طشيق صيبدح اىخيىص ثيِ ىزىل رٌ رهيئخ ٍضشة 

ٌٍ( ورىل ىعذً الاضشاس ثبىجزسح لاُ هزح  55 و 9 ، 7 ، 1ٌٍ اىً ) 5,1 سولاد اىزقشيش ٍِ

اىفزحخ أمجش ٍِ أقطبس اىجزوس واىزحنٌ فً اّزظبٍيخ ٍعذلاد اىزيقيٌ ٍع ايقبف اىحشمخ اىىاصيخ اىً 

 .سولاد اىزجيض 

 الذراست:عىاهل 

 مغٌ/عبعخ 000و  010،  000،  010 أسثع ٍعذلاد ىيزيقيٌ  -

 ىفخ/دقيقخ 090و  020، 000، 000غشثبه اىفصو  صأسثع ٍعذلاد ىذسعخ اهزضا 

 % 50و  50، 8 صلاس ّغت ىشطىثخ حجىة اىجشعيٌ -

 ً/س 50 و 8، 2، 0أسثع عشعبد ىهىاء اىزْظيف  -

ٍعذه فقذ اىحجىة ٍع ّىارظ اىفصو ىهىاء اىزْظيف وأعفو ورٌ رقييٌ ريل اىعىاٍو ٍِ خلاه دساعخ 

غشثبه اىفصو رحذ اىغشعبد اىَذسوعخ، رحذيذ اىْغجخ اىَئىيخ ىزحطٌ اىحجىة ودسعخ ّقبؤهب 

 اىطبقخ اىَغزهينخ ورنبىيف اىفصو. ومفبءح الآىخ  رحذ ٍعبٍلاد اىذساعخ ،  حغبة

 وكاًت ًتائج الذراست كالتالً:

مغٌ/ط وعشعخ  010% ورىل ثإعزخذاً ٍعذه ريقيٌ  8و  0،  0أقو قيٌ ىيجزوس اىَفقىدح هً   -

 .%50ً/س وّغجخ اىشطىثخ   8و  2، 0 هىاء اىزْظيف

مغٌ/ط و ّغجخ  010% ورىل ثإعزخذاً ٍعذه ريقيٌ  0و  5,1 أقو ّغجخ رحطٌ اىجزوس مبّذ -

 .ً/س0 وعشعخ هىاء اىزْظيف  %  50و 8اىشطىثخ فً اىحجىة 

 جيشة. –دقً  –هزكش البحىث الشراعيت  –هعهذ بحىث الهٌذست الشراعيت  – رئيس بحىث* 

 جيشة. –دقً  –هزكش البحىث الشراعيت  –هعهذ بحىث الهٌذست الشراعيت – باحج اول** 

 جيشة. –دقً  –هزكش البحىث الشراعيت  -هعهذ بحىث الهٌذست الشراعيت –*** باحج 
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مغٌ/ط و 010 % ورىل ثإعزخذاً ٍعذه ريقيٌ  98,0 اىً 98ّقبوح اىجزوس أمجش قيَخ ىذسعخ  -

ً/س  ودسعبد اهزضاص ىغشثبه  50و 8وعشعخ هىاء اىزْظيف   %50ّغجخ اىشطىثخ فً اىحجىة 

ىفخ/د حيش أُ دسعخ ّقبوح اىجزوس ٍزقبسثخ رحذ اعزخذاً  090و 020، 000 ،000اىفصو 

 .دسعبد اهزضاص اىغشثبه اىَخزيفخ

مغٌ/ط ودسعخ اهزضاص  010مييىاد/طِ ثإعزخذاً ٍعذه ريقيٌ  0,1أقو قيَخ ىيطبقخ الاّزبعيخ  -

 .ً/س0ىفخ/د وعشعخ هىاح اىزْظيف 000غشثبه 

مغٌ/ط ودسعخ اهزضاص  010عْيخ/طِ ثإعزخذاً ٍعذه ريقيٌ  021,0أقو قيَخ ىزنبىيف الاّزبط  -

 .ً/س0ىفخ/د وعشعخ هىاح اىزْظيف 000غشثبه 

اىغشيظ(  -يىصً ثإعزخذاً ٍضشة رجيض الاسص فً فصو ثزوس اىحشبئش)اىحبٍىه وٍِ هْب

ً/س  2اىً  0مغٌ/ط وعشعخ هىاء ٍِ  010عِ ثزوس اىجشعيٌ ورىل ثلإعزخذاً ٍعذه ريقيٌ 

 .%50ىفخ/د وّغجخ سطىثخ اىحجىة  000 ودسعخ اهزضاص ىغشثبه اىفصو 

 

 

 

 

 

 

 


