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ABSTRACT 

 

A field experiment was carried out to study the effect 

of feeding rate, drum speed and time span after harvesting, 

on seed losses, average visible seed damage, and seed 

productivity,. The fabricated equipment has been tested and 

evaluated considering number of knives on drum 4 knives, 

different feeding rates (45, 60, 75 and 90 kg/ min) different 

drum speeds (3.53, 5.30, 7.07 and 8.84 m/s) clearances 

between the concave and drum 40 mm, different numbers of 

cleaning brushes (8, 12 and 16 brushes) and different 

brushes rotation speeds (1.77, 2.36, 2.95 and 3.53 m/s). 

Results indicated that, increasing feeding rate decrease the 

visible seed damage, cleaning efficiency, net profit, seed 

losses. At feeding rate of about 90 kg / min the machine 

productivity was 238.12 kg/h, wile visible seed damage 0.427 

%, and seed losses 5.43 %, respectively. The maximum 

cleaning efficiency was obtained at brush speed of 3.53 m/s 

and number of brush of 16. However, the feeding rate of 45 

kg/min and drum speed of 3.53 m/s had been attained the 

minimum values of seed losses. Also the cleaning efficiency 

reached to 90.69 at brush speed of 3.53 m/s and feeding rate 

90 kg/min.  

The average unit power required for accomplishing all 

processes of the fabricated equipment may be amounted as 

9.88 kW. While, the average net profit due to replacing the 

fabricated equipment instead of the manual extraction 

method of watermelon seeds may be amounted as 3010.9 

L.E/fed. 
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INTRODUCTION 

 

Watermelon crop is one of the vegetables crops which are 

planted to obtain the seeds. Watermelon (Colocynthis Citrullus ) is 

cultivated in the arid and semiarid areas. It is a strategic vegetable 

product in Egypt that can be exported to several Arab countries. It has 

been widely cultivated especially in Northern Regions of Egypt, such 

as Kafr El-Sheikh Governorate, and newly reclaimed lands. The total 

cultivated area of watermelon is about 170000 fed., with an average 

seed yield of 470 kg/fed. (Egyptian Ministry of Agriculture and 

Land Reclamation, 2005). 

In fact seed extraction machinery from watermelon is not 

available in Egypt. In addition the imported machines, are expensive 

and complicated design and operations leads to low efficiency, 

because they does not suit most Egyptian fruit and seed properties, 

(Abou El-Magd et al., 2002). Saving several million of pounds in 

Egyptian economy requires developing of locally and reliable 

machinery such as seed extraction equipment to suit in the prevailing 

Egyptian conditions. Hassan (2000) indicated that, a great future is 

waiting production of watermelon seeds in the developing countries 

(including Egypt). That is may be due to two reasons: - the first is 

high nutrition value of different varieties of watermelon seeds 

.Whereas they have high contents of proteins and fats and proper 

contents of amino and fatty acids. The second may be attributed to the 

availability of planted these seeds in different soil and environmental 

conditions.  

Chen, et al., (1996) indicated that, in order to increase watermelon 

seed production quantity and quality, the agricultural engineering 

specialists has realized the need to develop, use, and improved modern 

watermelon machinery technology. Numerous attempts have been 

made to transfer appropriate machinery technology for different 

Egyptian field operations. Those saved the efforts, and time of the 

farmers, and consequently savings several million of pounds in 

Egyptian economy. 

Abo-Haded, (2003) reported that, available figures of the 

Annual Foreign Trade Bulletin (CAMPAS, 2000) indicate that, 

Moreover 50% of the vegetables and fruits exports are forwarded to 

the Arabic countries. In addition, watermelon seeds represent 4 % of 
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total Egyptian agricultural exports. Thus watermelon seeds come as an 

important vegetable crop with a good exportation potentiality. This is 

especially true since Egypt enjoys a comparative advantage in both its 

production and exportation. Kholief et al, (2005) reported that, lowest 

value of seed damage was 1.59% at drum speed of 0.35 m/s and 

feeding rate of 3.714 ton/h for triangle drum shape. And the increased 

of drum speed decreases seed losses whereas, the increase the feeding 

rate increases seed losses. 

Sayed-Ahmed (2004) found that, increasing the reservation time 

from 3 to 7 days tends to increase the visible seed damage by 81 %. 

Generally, increasing the reservation time harvesting tends to increase 

the visible seed damage for all studied variables. This trends due to 

the fiber of flesh after three days still not analyzed completely, 

therefore the seeds was protected from multi impacts and decreased 

the visible damage. However, after seven days these fibers were 

analyzed completely and become as liquid, therefore the seeds were 

affected by multi impacts and increased the visible damage 

Abd El-Hameed, (1994) noticed that, increasing the drum speed 

increased separating efficiency. The maximum separating efficiency 

was obtained by using metal spike drum, hole concave type and drum 

-concave clearance.   

Odigboh, (1979) reported that, melons are protein-rich seeds 

very important in the Nigerian diet. He mentioned that mechanized 

shelling is necessary to remove the tedium involved in manual 

shelling of the seeds. Relevant physical properties of melon were 

determined. He designed a spinning disc sheller, and a prototype 

which shells by impact and pneumatically cleans the shelled seeds of 

chaff. He showed that shelling efficiency was about 96 percent, 

breakage 8.9 percent and cleaning efficiency practically 100 percent at 

an average capacity of 145 kg/h. He concluded that although the 

prototype was not intended and therefore too big for household use, it 

would be possible to scale the machine down to a size suitable as a 

kitchen appliance. The obtained values of cleaning efficiency 

decreased 9.08% when feeding rate increased from 60 to 90 kg/min. 

Cleaning efficiency decreased by 13.59% when the drum speed was 

increased from 4.71 to 11.79 m/s. (Abou El-Magd et al., 2006) 

Reed, (1981) proposed a technique for seed separation of muskmelon. 

This proposed technique includes the following steps. Fruit is cut in 
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half and seed is scooped out of the fruit halves and placed in barrel, 

jar, or plastic bag. Then water is added to the seed-placenta mixture 

and the seed set a side to ferment for a few days. He added that most 

processors stir the seed daily to aid separation of the seed from the 

placenta. After fermentation breaks up the placenta, the mixture is 

strained and washed with water to float off the placental debris or 

force it through the wire mesh. Finally the clean seed is then dried in a 

tray. He concluded that one major drawback is that some seeds from 

overripe melons begin to germinate during fermentation. El-Behiry et 

al. (1997) found that, operational costs per hour were estimated 

according to traditional price for all machines. The costs of threshing 

Mg of grain depends on the machine productivity, therefore, it was 

decreased. The traditional method in Egypt is separating watermelon 

seeds from the fruit involves manual cracking of the fruit with cutting 

the head or tail portions of the fruits with a knife. All done in order to 

separate the seeds from the mesocarp and endocarp at the same time, 

mainly for seed purposes. It requires a lot of time and labor.  The aim 

of present study was to development locally machine and evaluate 

equipment for seed extraction from watermelon seed.  

 

MATERIALS AND METHODS 

 

The present study was conducted during the agricultural of 2007. 

The experimental was carried out in El-Tiowhney Village, Kafer El-

Sheikh Governorate. The experiment included development cleaning 

units, evaluate the machine performance and operation efficiency. The 

main purpose of this machine was divided into three processes. The 

first process was for crushing watermelon fruits, while the second 

process was for separating peel from the mixture of seed and flesh, 

wherever, the last process was for cleaning the seeds from flesh to 

obtain highly extracting efficiency. The main parts of watermelon 

seeds extracting machine was sketched in Fig.1, the technical 

specifications of this machine are indicated in Table 1.  

The fabricated equipment has been tested and evaluated considering 

number of knives on drum 4 knives, different feeding rates (45, 60, 75 

and 90 kg/ min) different drum speeds (3.53, 5.30, 7.07 and 8.84 m/s), 

clearances between the concave and drum 40 mm, different numbers 
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of cleaning brushes (8, 12 and 16 brushes) and different brushes 

rotation speeds (1.77, 2.36, 2.95 and 3.53 m/s). 

The effect of previous considered parameters on the performance of 

fabricated equipment were evaluated in terms of total losses, visible 

seed damage, fuel consumption, energy and cost requirements. The 

effect of brush number and speed of brush on cleaning efficiency was 

also studied. The extracting operation of watermelon seeds was run at 

5, 6, 7 and 8 days after harvesting. These days were selected because 

of the germination of seed inside the fruit almost start after ten days 

from harvesting. So, the experiments were conducted before the 

germination. Sayed-Ahmed (2004). 

The machine consists of three parts {Crushing and separating, 

Cleaning system and Transmission system} to develop cleaning 

system we used three numbers of brushes which are 8, 12 and 16 

brush. They were fabricated and used in the present investigation Fig 

3. 

The cleaning brush dimensions are 50  4 cm and 2.5 cm 

thickness. They are fixed to a wooden bar through two flanshes 

welded to the auger shaft of seeds as shown as Fig. 2. A strainer 

constructed from steel sheet (37) with 3 mm thickness is considered 

an outer frame of the brushes. This strainer contains circular openings 

with diameter of 8 mm. It consists of two extracted parts to simplify 

the repair and maintenance operations of the brushes.  

Machine was driven by a transmission system connected to the 

P.T.O. of tractor, 60 hp by means of pair of pulleys, and a universal 

joint. The first pulley transmits the motion to the pulley of cutting and 

extracting drum and the second one transmits the motion to the pulley 

of cleaning unit. 

The extracting machine was designed to be powered by the 

tractor. It was driven by a transmission system connected to the P.T.O. 

of tractor, 60 hp by means of pair of pulleys, and a universal joint. 
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 Table (1): The technical specifications the machine: 

Item Specification 

Manufacture  Locally small workshop 

Total length, cm 266 

Width, cm 158 

Height, cm 216 

Mass, kg 500 

Source of power Tractor P.T.O. 

Length of the crushing cylinder, cm 120 

Diameter of the drum, cm 45  

Total crushing knives on the drum 4 knives (36.6 cm length, 6.0 cm 

height and 1.0 cm thickness). 

Feeding tray of fruits, cm 55 x 37 x 60 

Output opening diameter for seeds, cm 30 

Outlet opening for peels, cm 20   30.8  15.2 

Determination of visible seed damage:   

The percentage of visible seed damage was calculated according to 

Desta and Mishra, (1990) as follows: 

1 ----------------------- % ,  100
M

M
  i

t

b sV  

where: 

Vis. = visible seed damage, %; 

Mb  = mass of broken seeds in the sample, g, and 

Mt  = total mass of seeds in the sample, g. 

Estimation of Seed losses  

The percentages of seed losses were determined using the following 

relationship: 

2-------------------------,%      100 x 
 M

   losses Seed
21

1

MM 


 

where: 

M1 = mass of seed mixed with the expelled peels, g, and 

M2 = mass of clean seeds from output opening, g. 

Estimation of cleaning efficiency 

The cleaned seeds were collected from the seed opening and 

weighed, Mc. Also, the seeds which expelled with the peels and 

foreign matters were picked and weighed, ML. The cleaning 

efficiency was calculated according to the following equation:  



 
 
 
 
 
 

 

J.Agric.&Env.Sci.Alex.Univ.,Egypt                                Vol.7 (1)2008 
 

81 

3 ------------------------ % ,     100 x 
M  M

 M
  efficiency C

Lc

c


leaning
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Fig. (2):  Three numbers of brushes for the cleaning unit 
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Estimation of machine productivity: 

Machine productivity was calculated according to the following 

equation: 

4 ---------------------------
T

M 60
  

s

C  

where: 

C = extraction capacity of the machine, Mg/h; 

M = mass of classified seeds, Mg, and 

Ts = experiment running time, min. 

Estimation of power and energy requirement: 

The power required by the tractor was calculated using the 

measured fuel consumption during threshing operation under different 

variables of the study. 

 The following formula was used to estimate the tractor 

horsepower according to Embaby (1985).  

 

.5-------,......
36.1

1

75

1
427....

6060

1
. kWVCLFFPE mthc 


 

 

Where: 

cF
          = The fuel consumption, L/h. 

F.         = The density of fuel, kg/L (for solar = 0.85 kg/L). 

L.C.V.    = The lower calorific value of fuel (kcal/kg). 

                   L.C.V. of solar = 10000 (kcal/kg). 

th
      = Thermal efficiency of the engine, consider being about 

40 % for diesel engine.  

427        = Thermo- mechanical equivalent, (kg.m/kcal). 

m          = Mechanical efficiency of the engine, (80% for Diesel). 

                 Power required = 3.16 Fc ………   kW/h. 

So, the energy requirement in (kW.h/fed) was calculated as 

follows: 

    

6  ---------------/...........
/,

,
MghkW

hMgcapacityfieldActual

kWpowerconsumedThe
trequiremenEnergy 

 

 

Machine operation Cost: 

 Estimated according to Hunt, (1983) as follows: 
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7---------------LE/h  cost,VariableLE/hcost,FixedLE/hcost,Total   

 

Unit costs (UC): The unit costs, (LE/Mg) was estimated as 

follows:-  

 

-8-------------------LE/Mg,
LE/Mgcapacity,Equipment 

LE/h cost, Total
cost  Unitl 

 

Estimation of criterion cost: The criterion cost was estimated 

according to the following equation  
Cr = Uc + Lc + Visc ------------------------------------------ 9 

where: -  

 Cr = the criterion cost, LE/fed;  

Uc = unit cost, LE/Mg; 

Lc = losses cost, LE/Mg, and 

Visc = visible damage cost, LE/Mg. 

 

Net profit: 

The net profit was estimated according to the following 

equation: 
P = Ry - Cr  --------------------------------------------- 10 

where:  

P            = net profit, LE/Fed. 

Ry = revenues of yield, LE/Fed. 

 

RESULTS AND DISCUSSION 

 

1- Seed Losses: 

Data presented in Table 2 obvious the effect of four drum speeds, 

four different levels of feeding rates and four time span after 

harvesting of watermelon. Increasing of drum speed increased seed 

losses at all variable levels. On the other hand, increasing of feeding 

rates increased the seed losses. However, the minimum values of 

seed losses were 4.17 % at feeding rate of about 45 kg/min. In 

addition, increasing the drum speed from 3.53 to 8.84 m/s increased 

seed losses from 3.42 to 5.28%. Data in Table 2 indicate the effect 

of extracting intervals on the seed losses at different values of 

feeding rate and drum speed. Similar results were found by Abou 

El-Magd et al., (2006). The obtained values of seed losses were 
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5.73, 5.45, 5.17 and 5.30 % at extracting intervals of 5, 6, 7 and 8 

days after harvesting operation, respectively. The extracting 

operation of watermelon seeds after seven days from harvesting 

achieved the lowest values of seed losses compared with other 

extracting dates after harvesting 5, 6 and 8 days. 

2- Visible Seed Damage: 

Table 2 shows the effect of drum speed and feeding rate on the 

visible seed damage. It can be seen that, increasing feeding rate from 

45 to 90 kg/min., decreased visible seed damage from 0.598 to 0.497 

%. That is may be due to decreasing on the impact forces between 

watermelon seeds. However, the increase of feeding rates tends to 

decrease the seed damage under the various operating parameters. 

Also, the increasing drum speed from 3.53 to 8.84 m/s, increased 

visible seed damage from 0.369 to 0.497%. Similar results were found 

by Kholief et al, (2005) The obtained values of visible seed damage 

were 0.391, 0.426, 0.460 and 0.499 % at extracting intervals for 

watermelon seeds of 5, 6, 7 and 8 days after the harvesting time, 

respectively. Due to lifting the watermelon fruits under sunshine many 

days after harvesting, the fibers of fruits flesh was analyzed vapidly, 

therefore, the internal bands between flesh and seed or between the 

flesh and peel becomes weaken. However, after seven days these 

fibers were analyzed completely and become as liquid, therefore the 

seeds were affected by multi impacts and increased the visible 

damage. 

3- Machine productivity:  

Productivity is affected by many parameters such as feeding 

rate and drum speed. The data presented in the Table 2 show that 

increasing feeding rate from 45 to 90 kg/min, increased productivity 

from 145.90 to 238.12 kgw/h. after four days span from harvesting 

similar results were found by Kholief et al, (2005).  It could be 

observed that increasing feeding rate tends to increase seed losses at 

all parameter levels. The data indicated that average values of 

productivity slightly decreased when the drum speed ranged from 3.53 

to 8.84 m/s. The average values of machine productivity were 212.96, 

214.20, 215.33 and 215.66 kgw/h at times of 5, 6, 7 and 8 days after 

harvesting operations, respectively. However, increasing extracting 

time after harvesting days tends to increase the machine productivity 

for all the different variables. 
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Table (2): Effects of feeding rate, drum speed and time span after 

harvesting, on seed losses %, average visible seed damage %, 

and seed productivity, kgw/h 

 

Variables seed losses% 
Visible seed 

damage% 

Productivity, 

kgw/h 

Feeding rate, 

(kg/min) 

45 4.17 0.598 145.90 

60 4.42 0.540 173.88 

75 5.08 0.488 207.18 

90 5.43 0.427 238.12 

Drum speed, 

(m/s) 

3.53 3.42 0.369 218.01 

5.30 3.93 0.405 216.80 

7.07 4.39 0.454 215.24 

8.84 5.28 0.497 214.22 

Time span after 

harvesting, (day) 

5 5.73 0.391 212.96 

6 5.45 0.426 214.20 

7 5.17 0.460 215.33 

8 5.30 0.499 215.62 

 

4. Required power: 

From the data present in Table 3 and Fig 3 it could be cleared 

that at all conditions, the drum speed of 3.53 m/s gave the lowest 

values of power required, and the highest values were recorded at 

drum speed of 8.87 m/s. Similar results were found by Baiomy et al. 

(1999).  Increasing the feeding rate from 45 to 90 kg/min increased 

the power required from 9.21 to 13.55 kW. It is evident that, the 

maximum values of power required were obtained at 90 kg/min., 

compared with the other feeding rates for all the factors under study. 

Gummert et al. (1992). 
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Table (3): Effect of feeding rate and drum speed on power 

required. 

Feeding rate, 

kg/min 

Required power, kW 

Drum speed, m/s 

3.53 5.3 7.07 8.87 Mean 

45 8.06 8.8 9.58 10.41 9.21 

60 9.17 9.95 10.87 11.88 10.46 

75 10.41 11.33 12.25 13.36 11.83 

90 11.88 12.99 14.09 15.29 13.55 

Mean 9.88 10.76 11.69 12.73 11.26 
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Fig. (3): Effect of feeding rate and drum speed on power required. 

 

5. Cleaning Efficiency: 

The effect of feeding rate, drum speed, brush speed, number of 

brushes and time of extracting after harvesting on the cleaning 

efficiency of watermelon seeds after extracting operation are 

indicated in Table 4. The effect of drum speeds and the feeding 

rate of watermelon on cleaning efficiency are shown in Fig 4. 
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Increasing drum speed tends to increase seed cleaning efficiency. 

The obtained values of cleaning efficiency decreased from 90.29 

to 84.69 % when feeding rate increased from 45 to 90 kg/min at 

brush speed 3.53 m/s. Cleaning efficiency was decreased from 

87.93 to 83.87 % with increasing drum speeds from 3.53 to 8.84 

m/s at brush speed 2.95 m/s. The data presented in Table 6 

indicated that, the maximum value of cleaning efficiency which is 

of about 94.61 % was achieved with the feeding rate of about 45 

kg/min  at drum speed of about 3.53 m/s, 16 brushes and 3.53 m/s 

brush speed. While, the minimum value of cleaning efficiency of 

74.13 % was obtained with the feeding rate of about 90 kg/min, at 

drum speed of about 8.84 m/s, 8 brushes and 1.77 m/s brush speed. 

Similar results were found by Abou El-Magd et al., (2006). 

Generally, for all the drum speeds, brush numbers and brush 

speeds in addition to time of extracting, the highest values of 

cleaning efficiency was achieved at feeding rate of about 45 

kg/min. 
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Fig. (4): Effect of brush speed, feeding rate and drum speed 

on cleaning efficiency. 

 

The values of cleaning efficiency as affected by the different 

brush speeds during extracting the watermelon seeds under different 

feeding rates, drum speeds and brushes number are show in Fig 5 and 

Table 5. The increment rate in cleaning efficiency by increasing brush 

speed from 1.77 to 2.36 m/s was more than by increasing brush speed  
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from 2.95 to 3.53 m/s.  The decreasing of cleaning efficiency may be 

due to the insufficient time to clean the extracting seeds with 

increasing the feeding rate and drum speed.   

 

Table (5): Effect of brush speed and number of brush on cleaning 

efficiency. 

No. of 

brush 

Cleaning efficiency, % 

Brush speed, m/s 

1.77 2.36 2.95 3.53 Mean 

8 79.96 82.12 84.16 86.09 83.08 

12 81.91 84.05 86.07 87.93 84.99 

16 83.76 86.02 87.64 89.75 86.79 

Mean 81.87 84.06 85.95 87.95 84.95 
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Fig. (5): Effect of brush speed and number of brush on cleaning 

efficiency. 

6- Cost evaluation: 

Data of Fig 6 and Table 6 indicate that, the profit of 
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watermelon seed has been affected by feeding rate and drum speed. It 

is evident that, the maximum values of profit were achieved at feeding 

rate of 45 kg/min followed by 60 and 75 kg/min, respectively. While, 

the least profit is associated with 90 kg/min., feeding rate for all 

different ranges of drum speed. Finally, from the above discussion it 

could be concluded that the maximum profit is accomplished the 

feeding rate of 45 kg/min, drum speed of 3.53 m/s. Vise versa the 

minimum is accomplished 90 kg/min, and drum speed of 8.87 m/s. 

Table (6): Effect of feeding rate and drum speed on net profit. 

Feeding rate, 

kg/min 

Net Profit 

Drum speed, m/s 

3.53 5.3 7.07 8.87 Mean 

45 3049.7 2998.4 2935.1 2844.5 2956.9 

60 3016.5 2981.3 2908.8 2832.3 2934.7 

75 2992.3 2965.2 2888.7 2825.3 2917.8 

90 2985.3 2964.2 2885.7 2821.3 2914.1 

Mean 3010.9 2977.2 2904.6 2830.8 2930.8 

 



 
 
 
 
 
 

 

J.Agric.&Env.Sci.Alex.Univ.,Egypt                                Vol.7 (1)2008 
 

91 

 

2700

2800

2900

3000

3100

3200

40 50 60 70 80 90 100
Feeding rate, kg/min

N
e
t 

p
r
o
fi

t,
 L

E
/f

e
d

 
 

 

 

CONCLUSION 

 

From the obtained results the following conclusions are derived 

- Increasing feeding rate decreased the visible seed damage, 

cleaning efficiency and net profit in addition to increased seed 

losses, machine productivity and power required. 

- Machine productivity of about 238.12 kg/h and visible seed 

damage of about 0.427% in addition to the value of seed losses 

5.43% were accomplished at feeding rate of about 90 kg/min. The 

maximum cleaning efficiency was obtained with brush speed of 

3.53 m/s and number of brush of 16. 

- Feeding rate of about 45 kg/min and drum speed of about 3.53 m/s 

had been attained the minimum values of seed losses.  

- It can be reported that, the cleaning efficiency reached to 90.69 % 

at brush speed of 3.53 m/s and feeding rate of about 90 kg/min. 
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 -تكنولوجيااا نتاجااال منلسسا ااااا نل  نمياار نلسج ااو   (.0222حسنن أ مح نند النند  ) نن      -

 – –نلقاارر   –نلقرمياا )نلب يخ(. نلاان  نلررييار للن ار منلجو  ا   -السلر محاصيل نلخضر

 . 69مصر . صفحر 

 –ق اااااائ نل ااااادوة ن قجصااااااا  ر   (.0222وز رة  )زر انننننت و  األننننن.    ر  ننننن  .   -

 .222نلسحاصيل نلصيفير منلنيلير نلج ء نلثااى. صفحر  –  نمير نتحصاءنا نل
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 الملخص العربي
 

 تطوير وحدة التنظيف آللة فصل بذور بطيخ اللب

 د/نبيل الدسوقي منصور
 جامعة االسكندرٌة –كلٌة الزراعة بدمنهور  –قسم الموارد الطبٌعة والهندسة الزراعٌة 

 

َ من أهم العملٌات الزراعٌة التى تعتبر عملٌة حصاد وفصل بذور لب البط ٌخ آلٌا
تستحوذ على اهتمام المزارع المصرى لما ٌجده من عناء كبٌر فى الحصول على البذور 

وٌبلغ إجمالً المساحة المنزرعة ببطٌخ اللب فى جمهورٌة مصر العربٌة بطرٌقة ٌدوٌة.  
طن بمتوسط إنتاج   79911فدان، حٌث ٌبلغ إجمالً اإلنتاج السنوى حوالى  071111حوالى 
 8وبمتوسط سعر   م0222وزارة الزراعة كتاب اإلحصائية الزراعية  كجم/ فدان، 471

وٌهدف هذا البحث الً تطوٌر وحدة التنظٌف آللة فصل بذور جنٌهات لكل كٌلو جرام بذرة. 
 .بطٌخ اللب

د أنسب تحدٌ -اختبار وتقٌٌم أداء اآللة بعد التطوٌر. ق األهداف التالية:يمن خالل تحق
 التقٌٌم االقتصادي لآللة. -ظروف تشغٌل لآللة تحت ظروف تشغٌل مختلفة 

وحدة  -وحدة التنظيف  -وحــــدة القطع والفصـل  تتركب اآللة من األجزاء التالٌة }
 نقل القدرة وحدة التنظيف عبارة عن:

البرٌمة سم  وذلك لنقل البذور إلى الفرش وتنتهى 25،  45برٌمة مقسمة لجزئٌن بطول  -
 بفتحة خروج البذور.

سم تعمل على  4  2.5 51فرش بالستٌكٌة منزرعة فى قضٌب من الخشب ذو أبعاد  -
 تنظٌف البذور من اللب.

 مم. 8جزء الفرش بمصفاة ذات ثقوب دائرٌة بقطر  ٌغلف -

و  8بتزوٌد عدد فرش التنظٌف لتصبح  ظٌفتنالتم تطوٌر وحدة التنظٌف لزٌادة كفاءة 
فرشاه تنظٌف واألخٌرة تعطً شبه دوران كامل علً اسطوانة الفرش وقد كانت االلة  06و 02

فرشاه فكانت كفاءة التظٌف صغٌرة.ثم تم تقٌٌم اآللة المصنعة  8و   4و  2تعمل من قبل علً 

 محلٌا  تحت تأثٌر المتغٌرات التالٌة :

 كٌلوجرام/دقٌقة(. 91 – 75 – 61 -45معدالت تلقٌم و تم استخدام أربع معدالت تلقٌم هى )  -
 – 5.31 -3.53السرعة الخطٌة للدرفٌل و تم استخدام  أربع  سرعات لدرفٌل التقطٌع هى )  -

 م/ ثانٌة(. 8.84 – 7.17
 أٌام(. 8 – 7 – 6 – 5ثالث فترات للفصل  من وقت حصاد ثمار البطٌخ )  -
 – 2.36 – 0.77السرعة الخطٌة للفرش و تم استخدام  أربع  سرعات لفرش التنظٌف هى )  -

 ( م/ ث.3.53 – 2.95
 فرشاه(. 06 - 02 – 8عدد فرش التظٌف و تم استخدام  نوعٌن من عدد الفرش  هى )  -

  -تم اجراء القياسات التالية لتقييم  أداء اآللة تحت الدراسة كما يلى:
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 ـذور      ــــــب( فواقـد الب    ف البــذور.ــلـفصل: أ ( تأداء آلة ال( 1

 .ـةـج( إنتاجٌة اآللـ 

 التكلفة الكلٌة لعملٌة فصل بذور البطٌخ. (4  القدرة المستهلكة. (3 ة التنـــظٌف.اءــ( كف 2

 وٌمكن تلخٌص النتائج فٌماٌلً:

فدا  التلدف الظداهري كجدم ثمار/دقٌقدة إلدى انخ 91إلدى  45أدت زٌادة معددل التلقدٌم مدن  -
فقدد البدذور  ل. بٌنما أدت إلى زٌدادة كدل مدن معدد٪ 1.427الً  1.598للبذور من 

 كجم/ ساعة. 238.02الً  045.91، وإنتاجٌة اآللة من ٪  5.43الً  4.07من 

م/ ث( أدى إلدى زٌدادة كدل  8.84بتشغٌل الدرفٌل علدى سدرعة عالٌدة ) أوضحت الدراسة  -

ومعدل فقد البدذور،. بٌنمدا أدت إلدى انخفدا  كدل مدن من التلف الظاهري للبذور، 
 إنتاجٌة اآللة ، وكفاءة التنظٌف وصافى العائد .

أشددارت الناتددائج  بددأنا الفاقددد فددى البددذور زاد عندددما زادت سددرعة الدددرفٌل. حٌددث أعطددت  -
م/ثانٌة أقدل نسدبة فاقدد فدى البدذور مقارندة بسدرعات الددرفٌل  3.53سرعة الدرفٌل 

 األخرى.

فرشه وتعمل  06تم الحصول علٌها عند عدد   ٪94.60ءة لتنظٌف البذور كانت أعلى كفا -
/دقٌقة وسدرعة الفدرش كاندت مكج 45م/ث ومعدل تغذٌة  3.53على سرعة درفٌل 

 م/ث. 3.53

لت أقل قٌم لنسبة فاقد البذور عند فصل بذور البطٌخ بعد سبعة أٌام من عملٌة الحصداد  - سجا
أٌددام م مددن وقددت الحصدداد مددع كددل  8و 6و  5مقارنددة بفتددرات الفصددل األخددرى } 

 المتغٌارات األخرى.

كجدم/ دقٌقدة وسدرعة  45جنٌة/فددان عندد معددل تلقدٌم  3149.7سجلت أعلدى عائدد وقددرة  -
 م/ثانٌة.3.53درفٌل 

م/ث وعددد  3.53كجدم/ دقٌقدة  وسدرعة خطٌدة للددرفٌل  45وتوصً الدراسة باستخدام معدل تغذٌة 
 اٌام من الحصاد. 7م/ث وٌتم اجراء عملٌة الفصل بعد  3.53فرشة وسرعة الفرش  06فرش 


