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ABSTRACT 

An onion peeling machine was designed, manufactured, developed and 

evaluated to suit the small and medium processing units. The onion 

peeling machine consists of seven parts, main frame, peeling drum, 

inlet and outlet openings, collection basin, water and air supplying 

systems, and power transmission. The machine was evaluated using 

different onion bulb sizes (small, medium & large). A mixed sample of 

different sizes was also tested. The evaluation process was conducted 

under three different drum rotational speeds (30, 40 and 50 rpm), three 

different peeling residence times (1, 2 and 3mins) and three different 

batch loads (18, 24 and 30kg). The optimum peeling efficiency of 74.9, 

65.24, 80.08 and 85.45% were obtained at 24kg batch load (0.36 ton/h.), 

2min peeling residence time and 40 rpm for small, medium, mixed and 

large sizes respectively. Water pump and air compressor were added to 

the peeler to improve the peeling efficiency, and it was tested under the 

previous conditions. The corresponding values of peeling efficiency for 

the machine with pump water at water pressure of 400kPa were 76.73, 

83.06, 99.20 and 87.49 %, respectively. While they were 76.33, 72.87, 

87.530 and 88.37%, respectively for air pumping at pressure of 500kPa. 

The estimated costs of onions peeling machine were 28.47, 29.56 

and33.75 L.E/ton for the machine only, machine with water pump and 

machine with air compressor respectively. These values of estimated 

costs using the developed machine are very competitive with the cost of 

manual peeling process which approached about 75 L.E/ton. 
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1. INTRODUCTION 

Onions has been a popular food for many centuries. Today they are 

valued for their flavor, aroma, and taste, being prepared domestically or 

forming raw materials for a variety of food processes (dehydration, 

freezing, canning and pickling).  

 

They are probably the most universally used vegetable in most 

countries. Onion peeling is an essential step in producing many of the 

onion products such as dehydrated onions, onion powder, onion 

flavoring, onion salt, onion rings, and pickled and canned onions. Several 

methods have been used for peeling onions. The common methods used 

in modern onion processing industry are lye treatment, flame peeling, 

and mechanical peeling. Lye peeling and flame peeling methods are 

harsh and are not suitable for many onion products (Wang, 1993, 

Srivastava et al., 1997 and Naik et al., 2007).  

Naik et al. (2007) designed and tested a batch type multiplier onion 

peeling machine suitable for farm-level operation. Interaction studies 

were carried out between the speed of rotation versus peeling efficiency. 

Damage percentage, unpeeled samples and operational parameters were 

optimized. The capacity of the peeler is 50-60kg/hr. The peeling 

efficiency was about 92 % with unpeeled and damaged percentages of 6 

and 2 %, respectively. The cost of peeling was worked out to be $27 per 

tones.  

Srivastava et al. (1997) designed and tested a medium-size onion 

peeling machine. The novelty of the machine was four scoring blades 

assisted by compressed air jets to slit the outer layers of the onion skin. 

Tests were made to determine peeling performance as affected by onion 

size, onion shape, compressed-air pressure, and onion feeding rate. The 

performance of the machine was characterized by peeling efficiency, 

peeling losses, and throughput rate. Feeding chain speed and air pressure 

significantly affected the machine’s performance. The interactions of 

onion size with air pressure and onion shape with chain speed 

significantly affected all performance parameters.  

Guldas (2003) found that hand peeling of kiwi fruit has some 

disadvantages such as difficulty during peeling, increase of loss in weight 
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and nutritional value. Weight (fruit tissue) loss in hand peeling was 

higher than alkali peeling. 

Adnan (2010) designed and constructed an onion skin peeling machine 

to meet the standards required by the customer or user. In general 

machine construction methodology is based on the concept of friction on 

the surface of the onion and topped with the use of water to helps soften 

the surface of the onions before peeling process can be done. Meanwhile, 

the methods and the use of machines is based on the rotation of a soft 

brush attached to the shaft and fully controlled by a single phase AC 

motor. This process is expected to make onion skin come out. This 

machine is build to meet the demand from small-and medium industry in 

design, function, and price. This machine is also expected to be used for 

wedding fest preparation in the villages. Efficiency of this machine had 

been measured and the data are being analyzed using Design Expert 

software for the ANOVA procedure. 

Considering the increasing demand for garlic products in domestic and 

export market, a low cost garlic clove peeler was developed and its 

performance was evaluated. The developed garlic clove peeler consisted 

of a 130 mm diameter, 400 mm long peeling chamber mounted on a mild 

steel (MS) angle frame. The top portion of the pressure chamber was 

connected with a 40 mm diameter reducer to separate the thin husk from 

the peeled material. A 10 mm galvanized iron (GI) pipe was inserted and 

positioned at a height of 60 mm from the top surface of the garlic bed to 

flow the air from the compressor. The peeling efficiency of 97.6 percent 

was observed with peeling time of 70 s for a batch of 500 g (Mudgal and 

Champawat, 2011). 

Abrasive peeling was carried out for different types of vegetables with an 

abrasive peeler. This is simply a drum with a rough inner surface and a 

motor. After the vegetables are put inside the drum, the inlet is covered, 

and the drum is allowed to rotate for a short time. This method is more 

suitable for root vegetables than fruits, because the latter are usually 

rather soft. Sweet potato is usually peeled by this method (Lin, 1995). 

From the previous work, it is clear that the hand peeling process is very 

tedious, time consuming work and costly as well, therefore, the main aim 

of this study was to design, fabricate and evaluate an onion peeling 
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machine from local raw materials to assure high quality, high peeling 

efficiency and losses reduction with low cost.  This machine could be 

used in small and medium production units, such as restaurants, hotels and 

small onion dryers. 

2. EXPERIMENTAL PROCEDURES 

2.1 Description of the onion peeling machine. 

The onion peeling machine consists of seven parts, included main 

frame, peeling drum, inlet and outlet openings, collection basin, water 

and air supply systems, and power transmission, as shown in Fig. (1). 

The peeling drum is considered the most important part in the machine; 

it has a length of 1000 mm and diameter of 480 mm as shown in Fig. (2).   
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                               Elevation                       Side view                     

Dim.mm  

1. Peeler chassis 8.Water pressure hose 15. An iron arm 

2. Outlet opening 9.Two inlet openings 16. Water pump 

3. Water by pass hose  10. Collection basin 17. V- belt adjust screw 

4. Electric motor  11. Side cover 18. Gear box 

5. Water tank pressure  12. A joint link 19. Sprocket and chain cover 

6. metal couples 13. Water pressure control 20. Top cover 

7. Water suction hose  14. Water pressure gage  21. Back cover 

Fig. 1: Schematic diagram of the prototype onion peeling machine. 
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The peeling drum consists of two circular frames of galvanized metal 

sheets with 4 mm thickness, 100 mm length and 480 mm diameter.  

Twenty four peeling beams of galvanized sheet U-shaped with 

dimensions of 25 x 35 x 2mm for height, width and thickness, 

respectively, were fixed on the internal surface of the circular frame.  

Each beam was filled with a wooden slice to fix the steel plate saw 

with a sharp edge tooth on it using bolts to hold the plate saw inside 

the beam, and to reduce the impact of onion falling during rotation.  

The depth of abrasive edge can be adjusted by raising or lowering the 

plate saw by external bolts. The upper distance from edge to edge of 

the saw teeth is 8 mm, and the number of saw teeth of 1 meter length is 

125 teeth.  A 250mm blank space was left between each beam to 

facilitate the delivery of the peels. The drum was fixed on a horizontal 

shaft supported by one ball bearing (30 mm ID) from the closed side of 

drum and mounted on two wheels from the other opened sides. 

 
1000

4
8
0

25

35

A

Detailes A

1

2

3

4
5

1000

2
5

8

3
,5

1

Detailes A

1

2

3

4
5

1000

2
5

8

3
,5

1

 
1. Steel plate saw 3. peeling beam 5. Beam bolt 
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Fig. 2: Schematic diagram of the peeling drum 
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The inlet and outlet openings were made of galvanized sheet metal of 

1.5 mm thickness; one for feeding and the other for unloading.  The 

inlet opening consists of two upper doors (400 x 300 mm dimensions), 

with an empty vertical distance between them (140mm.) to be easy in 

raising or lowering the nozzles pipe.  During onion feeding, the outlet 

opening is closed and these two doors are opened. The outlet opening is 

placed under the inlet opening; the size of outlet opening is 400 x 300 mm.   

The collection basin consists of four parts (the basin chassis, the water 

and peel collection basin, the strainer stand and the strainer).  The 

basin chassis which is mounted on four wheels to carry the basin has 

10mm thickness, and dimensions of 920 x820 x390 mm for length, 

width and height, respectively.  The basin was made of galvanized 

steel sheet, of 1.5mm thickness and the dimensions of basin are 900 x 

800 x 460 mm for length, width and height, respectively. The basin 

bottom is opened with a hole of 25 mm diameter attached with on/off 

valve to drain the water.  

2.2. Power transmission system:  

The peeling drum is driven by a 1.5 kW, single phase electric motor. The 

motor is connected to gear box to reduce the speed from 1450 to 29 rpm 

(50/1) and convert the horizontal rotational motion to vertical .The 

power was transmitted to the gear box by using different sizes of pulleys 

and V-shape belts. Two sprockets with the same diameter (140mm, 

34teeth) and chain were used to transmit the available power from the 

gear box to the peeling drum shaft without slippage.        

2.3. Water and air supply systems: 

A water pump of 0.75 kW and 400 kPa maximum pressure and an air 

compressor of 300 liter capacity with 1200 kPa maximum pressure were 

used to test the effect of compressed water or air in improving the 

performance of peeling process as shown in Fig. (3). The water was 

recycled at 1-2 h, interval due to the blocked of screen filter mesh every 

1-2 h. 
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2.3. Physical properties of the onions used for the experimental 

work: 

The mass and thickness of all onion components of Giza 20 onion 

cultivar were measured and statistically analyzed.  30 onion bulbs were 

taken randomly and divided into 10 samples for 3-size categories (small 

size: < 40 mm; medium size: from 40-70 mm& large size: >70mm 

(Bahnasawy et al., 2002)), to get the mean values (Av.). All layers of 

onion leaves sample were carefully separated, as well as the onion tip and 

the onion root to determine the mass and thickness percentages. The 

average moisture content of the onion used in the experiments was 

87.34±0.33%. 
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                           Elevation             Side view                     Dim.mm 

1. Screen filter 6. Water pump 11 Air pressure hose 

2. None-return valve 7. Water tank pressure 12. Flange 

3. Water excess hose 8. an iron arm 13. Water pressure control 

4. Water and air nozzles 9.a joint link 14. Metal links group 

5. Nozzles pipe 10. Air compressor  

 Fig. 3: Schematic diagram of water and air supply systems. 
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2.3.1. Calculations of the peels mass and thickness percentage: 

The calculated peels mass percentage was defined as the ratio of the peels 

mass to be removed to the total onion mass which could be determined as 

follows: 

      
                              

        
     ……………………… (1) 

Where: 

Mc.p = the calculated peels mass (%), to be removed; 

Mf.s.l = the first squamous leaf mass; g;                       

Ms.s.l = the second squamous leaf mass, g; 

Mt.s.l = the third squamous leaf mass, g; 

Ms.f.l = the squamous fleshy leaf mass, g and 

Mtotal
 
= the total onion mass, g. 

The same equation was used to calculate the thickness components 

percentage. 

 

2.4. Evaluation of the onion peeling machine: 

Machine peeling capacity, peeling efficiency and the percentage of 

removed peels were the main items of the peeling machine performance 

evaluation. These parameters were evaluated at different onion bulb sizes 

(small, medium, large and mixed), different drum rotational speeds (30, 

40 and 50 rpm), different peeling residence times (1, 2 and 3min) and 

different batch loads (18, 24 and 30kg). Three replicates were used for 

each experiment; a sample of six onions was used for each replicate. 

Each sample was marked for identification. For marking, different color 

dyes were placed on the onion root. The sample was weighed before 

feeding to the machine to determine the Mi (initial mass). The onion 

sample was weighed again after peeling process to determine Mm (mass 

after leaving the machine). 

2.4.1. Machine peeling capacity:  

Machine peeling capacity (t/h) was defined as the batch load of the 

onions divided by the total peeling time (loading time+ peeling residence 
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time+ unloading time) in an hour, and could be calculated using the 

following equation:  

     
  

             
 

  

     
 ……………………………… (2) 

Where: 

Cp = machine peeling capacity, ton/h; 

Lb =batch load, kg; 

Tl = loading time, min; 

Tr = peeling residence time, min and 

Tu = unloading time, min. 

2.4.2. Percentage of the removed peels: 

Peels removed percentage was defined as the ratio of the mass of peels 

removed by the machine to the initial mass of the sample expressed as 

percentage as follows:  

    
     

    
     ………………………….…………… (3) 

(Srivastava et al. 1997) 

Where: 

 Rp = the removed peels by the machine, %; 

 Mi = initial sample mass, g and 

 Mm =sample mass after leaving the machine, g. 

2.4.3. Peeling Efficiency.  

Peeling efficiency was defined as the ratio of the peels removed by the 

machine (%) to the calculated peels mass (%),to be removed. It could be 

computed as follows:  

 
 
 

  

      
     …………………………………………… (4) 

Where: 

 p= peeling efficiency, % and 
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Mc.p= the calculated peels mass (%), to be removed.  

The closer the value of  p% to 100 ± S.D, the higher the peeling 

efficiency,  p%  less than 100 ± S.D refers to an incomplete peeling 

onions, while  p%  greater than 100 ± S.D denotes some loss of useful 

onion flesh for the sized samples. 

2.5. Modifications for improvement of the onion peeling machine: 

After determining the most effective factors for the performance of the 

proposed machine as a result of the previous evaluation tests, the water 

pump and air compressor were used individually to improve the peeling 

efficiency. Pressurized air or water is used to blow the peel down to the 

collection basin. The same previous equation of the peeler evaluation 

were used to determine the performance of the onion peeling machine, as 

affected by (experimental factors) water and air pressures. Three levels of 

water and air pressures were used in the experiment (200, 300 and 

400kPa) and (400, 500 and 600kPa) respectively, with four sizes of 

onions.  

3. RESULTS AND DISCUSSION 

3.1. Some physical properties of the onions used in the study: 

3.1.1. The mass and thickness of the onions:  

Table (1) shows the mass and percentage of the peels to be removed 

which represent the sum of the first, second and third squamous leaves 

and the squamous fleshy leaf mass and thickness. 

The results show that the average onion peels mass were 2.84 ±0.72, 

9.06±2.49 and 18.94±3.44 g for the variety Giza 20 at three sizes (small, 

medium & large). The highest and the lowest peels mass recorded values 

were 18.94±3.44 and 2.84 ±0.72g for the large and small bulb sizes 

respectively. The calculated peels mass percentages were 6.37±1.7, 

7.18±1.83 and 7.89±0.97 % for the previous three sizes. The calculated 

peels mass percentage (Mc.p) was used to calculate the peeling efficiency.  
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Table 1: Mass of all onion components of Giza 20 onion cultivar. 

Onion 

layer 

Mass, g Mass, % 

Small Medium Large Small Medium Large 

Av. SD Av. SD Av. SD Av. SD Av. SD Av. SD 

Mc.p 2.84 0.72 9.06 2.49 18.94 3.44 6.37 1.70 7.18 1.83 7.89 0.97 

Mf.l.w.b 33.80 7.37 100.20 22.38 193.35 21.96 73.53 3.06 77.79 4.49 80.83 3.38 

Mf.l.o.b 6.20 1.10 13.90 3.69 20.99 10.86 13.66 1.24 11.10 3.04 8.38 3.12 

Mtip 1.62 0.43 2.82 0.70 3.81 0.88 3.64 1.10 2.27 0.73 1.60 0.38 

Mroot 1.30 0.48 2.07 0.67 3.04 0.82 2.81 0.78 1.66 0.62 1.31 0.43 

Mtotal 45.75 8.83 128.05 24.72 240.12 34.22 
      

Mc.p          The calculated peels mass to be removed (g) and (%)                       

Mf.l.w.b     The fleshy leaves with blades mass (g) and (%)                                       

Mf.l.o.b      The fleshy leaves without blades mass (g) and (%)        

Mtop         The top onion mass (g) and (%) 

Mroot        The root onion mass (g) and (%)   

Mtotal       The total onion mass (g) 

Table (2) shows the average thickness of all components of leaves 

onions. As shown in the table the onion peels thicknesses were 

1.11±0.31, 1.75±0.44 and 2.4±0.34 for the previous three sizes. The 

maximum and the minimum peels thickness recorded values were 

2.4±0.34 and 1.11±0.31 for the large and small size, respectively. The 

calculated peels thicknesses percentages were 6.63±1.25, 5.81±1.43 and 

5.69±0.77 % for the previous three sizes. 

Table 2: Thickness of all onion components of Giza 20 onion cultivar. 

Onion 

layers 

Thickness, mm Thickness , % 

Small Medium Large Small Medium Large 

Av. SD Av. SD Av. SD Av. SD Av. SD Av. SD 

Tc.p 1.11 0.31 1.75 0.44 2.40 0.34 6.63 1.25 5.81 1.43 5.69 0.77 

Tf.l.w.b 10.33 1.68 22.50 3.06 33.81 2.49 62.51 3.79 74.53 4.69 80.17 3.09 

Tf.l.o.b 5.10 0.99 5.90 1.49 6.02 1.66 30.86 3.69 19.66 4.79 14.14 3.12 

Ttotal 16.54 2.53 30.15 3.21 42.23 3.61 
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Tc.p       The calculated peels thickness that to be removed (mm) and (%) 

Tf.l.w.b   The fleshy leaves with blades as thickness (mm) and (%) 

Tf.l.o.b    The fleshy leaves without blades as thickness (mm) and (%)    

Ttotal     The total onion thickness (mm) 

Based on the obtained results of peels thicknesses, the height of saw teeth 

could be designed, as well as the strength of peels adhesion with bulb, 

The smaller bulb size, the greater the strength of adhesion between the 

peels with bulb and vice versa. So that for teeth height design, leaves 

thickness were considered. For small onion size category, 1.1 mm 

thickness was taken, mean while, 1.75 mm was taken for the large size 

category. In general, the height teeth were designed and adjusted at 1.5 

mm, which achieves the best previous conditions  

3.2. Evaluation of the onion peeling machine. 

3.2.1. Machine capacity: 

The productivity of the onion peeling machine was mainly affected by 

the batch load and the peeling residence time. Figs. (4) and (5) show the 

peeling machine capacity at different batch loads and peeling residence 

times.   

 

It can be noticed that the increase of the batch load from 18 to 30 kg, 

tends to increase the capacity of the onion peeler from 0.36 to 0.6 ton/h at 

  
Fig. (4) Machine capacity vs. batch load at 

different residence times. 

Fig. (5) Machine capacity vs. residence times 

at different batch loads. 
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1min residence time, from 0.27 to 0.45 ton/h at 2min and from 0.216 to 

0.36 ton/h at 3min peeling residence time. Increasing the peeling 

residence time from 1 to 3 min, tends to decrease the capacity of the 

onion peeler from 0.36 to 0.216 ton/ h at 18 kg batch load, from 0.48 to 

0.288 ton/h at 24 kg and from 0.6 to 0.36 ton/h at 30 kg batch load. 

3.2.2. Machine peeling efficiency. 

Table (3) and Figs. (6) and (7) show the peeling efficiency as affected by 

rotation speed, batch load, peeling residence time and onion bulb size. 

The results show that the machine efficiency increased by increasing the 

pervious factors, where it reached the highest value at large size, 30kg 

batch load, 3min peeling residence time and 40 rpm drum rotational 

speed and the lowest value was obtained at small size, 18kg batch load, 

one min peeling residence time and 30 rpm drum speed. 

  

Table 3: Machine peeling efficiency (%), of the tested onion peeler. 

Drum 

speed, 

rpm 

Peeling 

residence 

time, min 

Size, mm 

Small Medium Large Mixed  

Batch load, kg Batch load, kg Batch load, kg Batch load, kg 

18 24 30 18 24 30 18 24 30 18 24 30 

30 

1 21.03 43.57 47.99 31.71 31.80 39.66 39.16 60.75 83.81 50.73 41.39 52.78 

2 23.74 46.73 57.12 44.59 42.56 58.82 45.44 65.92 95.37 56.26 49.76 62.71 

3 26.23 53.13 74.35 47.45 49.17 61.75 48.16 69.85 106.25 60.89 57.05 72.18 

40 

1 35.48 51.91 94.81 50.10 50.16 66.14 52.80 78.36 114.50 52.27 61.53 88.95 

2 41.87 74.90 113.74 55.88 65.24 78.06 59.22 85.45 129.85 65.50 80.08 96.56 

3 43.51 82.07 128.27 67.11 67.66 87.83 62.91 88.68 133.79 70.67 88.30 112.31 

50 

1 36.88 52.20 88.87 44.80 54.51 68.74 57.95 77.27 96.90 54.27 58.56 89.05 

2 42.47 68.39 105.77 58.78 60.57 83.33 65.60 88.02 113.19 58.66 69.27 96.31 

3 44.28 72.96 111.80 68.80 61.56 91.27 70.72 96.20 118.67 59.89 71.98 100.33 
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It is worthwhile to notice that the peeling efficiency values at both 40 and 

50 rpm were almost similar, which means, working at rotation speed of 

40 rpm will gave the same results as 50 rpm. 

Also, increasing the batch load to 30 kg caused a serious damage in the 

onion which gave very wrong indication on the peeling efficiency, the 

same was happened when the residence time increased from 2 to 3 min. 

The optimum peeling efficiency of 74.9, 65.24, 85.45 and 80.08 % were 

obtained at 24kg batch load, 2min peeling residence time and 40 rpm for 

small, medium, large and mixed sizes respectively. It should be said that, 

the above mentioned values of peeling efficiency was not selected based 

on the highest values shown in tables (3), but the interaction of both 

efficiency and the final quality of peeled bulbs, which included the 

impacted and cracked bulbs. 

3.3 Effect of the modification systems for improvement of the onion 

peeling process: 

To improve the peeling efficiency, a water pump and air compressor 

were used to remove the peels out from the peeling drum and to increase 

the peels separation process, which increases the peeling efficiency.  

Water was pumped at pressure ranged from 200 to 400 kPa at flow rate 

ranged from 1.42 to 2.2 m
3
/h. The air compressor presses the air at 

pressure ranged from 400 to 600 kPa at flow rate ranged from 0.44 to 

0.57 m
3
/h.  

 
 

Fig. (6) Peeling efficiency as affected by 

batch load and onion bulb size. 

Fig. (7) Peeling efficiency as affected by 

drum speed and batch load. 
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Table 4: Peeling efficiency (%), of the modified peeler at different water 

pressures. 

Water  

pressures, kPa 

Size, mm 

Small Medium Large Mixed 

200 70.10 69.82 87.11 78.67 

300 73.33 75.17 91.43 82.39 

400 76.73 83.06 99.20 87.49 

 

Table 5: Peeling efficiency, (%) of the modified peeler at different air 

pressures. 

Air 

pressures, kPa 

Size, mm 

Small Medium Large Mixed 

400 72.21 63.11 83.85 81.340 

500 76.33 72.87 88.37 87.530 

600 75.03 74.65 87.98 84.133 

 

The results indicated the highest peeling efficiency were 76.73, 83.06, 

99.20 and 87.49 % at 400kPa for water pump improvement, while they 

were 76.33, 72.87, 88.37 and 87.530 % at 500kPa for air pumping system 

for the small, medium, large and mixed sizes respectively.  

From the results it could be seen that the proposed improvement systems 

of peeling efficiency were worthy for medium, large and mixed sizes of 

bulbs, while with it has not given any improvement with the small size 

bulbs compared to the previous results of evaluation.  This may be due to 

the high adhesion force of the leaves in the small size bulbs.   

4.3. Power requirements: 

The relationship between the power requirements for the peeler with, 

without load and useful power are show in Figs. (8) and (9). Increasing 

the water pressure from 200 to 400 kPa caused an increasing of the 

power loaded and useful power from 1.464 to 1.521 kW and from 0.746 

to 0.803 kW for the power under load condition and useful power 

respectively. And the increasing of the air pressure from 400 to 600 kPa 
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caused an increase of power under load condition and the useful power 

from 1.619 to 1.69 kW and from 0.901 to 0.972 kW, respectively. It 

could be noticed that the air compressor consumed more power than the 

water pump.  

 

4.3 Cost of onion peeling: 

The initial price of the onion peeling machine including the fabrications 

costs and the raw materials, was L.E. 4500 while it was reached, L.E. 

5000 and 10050 for the machine with water pump and air compressor, 

respectively. 

The estimated costs of onions peeling machine were 28.47, 29.56 and 

33.75 L.E/ton for the machine only, machine with using water pump and 

machine with using air compressor, respectively. This is in comparison 

with 75 L.E/ton for hand peeling. Or in other words was about 2.2 times 

higher than that of the onion peeling machine. 

Meanwhile, the machine is simple, maintainable and can be operated 

using small power (about 0.887 kW) and consumes limited amount of 

water about (0.18 m
3
/h) using water pump with water recycling and 

constructed of standard locally manufactured components. This machine 

can be considered as a labor saver and may solve the problem of labor 

scarcity especially in onions peeling process. 

  
Fig. (8) Power requirements as affected by 

water pressure 

Fig. (9) Power requirements as affected by 

air pressure 
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4. CONCLUSION 

A sample onion peeling machine was designed, manufactured and 

evaluated successively for different bulb sizes and different operational 

parameters such as rotational speed, feeding rate and peeling residence 

time. The most important results could be summarized as follows: 

 The machine capacity increased from 0.282 to 0.47 ton/h, with 

increasing of batch load from 18 to 30 kg, while it was decreased 

from 0.48 to 0.288 ton/h, with increasing the peeling residence time 

from 1 to 3 mins.  

 Peeling efficiency increased with all parameter under study. The 

optimum peeling efficiency of 74.9, 65.24, 85.45%and 80.08 were 

obtained at 24kg batch load, 2min peeling residence time and 40 rpm 

for small, medium, large and mixed sizes, respectively. With 

consideration of the final quality and soundness of the peeled bulbs.  

 Water pump and air compressor were added to peeler to improve the 

peeling efficiency. The highest peeling efficiency were 76.73, 83.06, 

99.20 and 87.49% at 400kPa with water pump, and were 76.33, 

72.87, 88.37 and 87.530 % at 500kPa for air compressor for the 

small, medium, large and mixed sizes, respectively. 

 Power requirements under the conditions of loaded machine and the 

useful power ranged from 1.464 to 1.521 kW and from 0.746 to 0.803 

kW for the machine with water pressure and ranged from 1.619 to 

1.69 kW and from 0.901 to 0.972 kW for the machine with air 

pressure, respectively. 

 The estimated costs of onions peeling machine were 28.47, 29.56 and 

33.75 L.E/ton for the machine before modification, machine with 

water pump and machine with air compressor, respectively, 

compared with 75 L.E/ton for hand peeling. 
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 الولخص العربً

 لوتقيين آلت لتقشير البصتطىير 

 3ضوير احوذ علً   ،  2عادل حاهذ بهنطاوي   ، 1حطام هحوذ طلبت الغباشً

 5زكريا هحوذ عوارة    ، 4عفيفي تهاهيهحوذ 

ِغ دساسخ  اٌّخزٍفخ،رٕبست اِحجبَ  ورمٍٍُ آٌخ ٌزمشٍش اٌجظً رطىٌشٌهذف هزا اٌجحث إٌى 

، اسطىأخ اٌزمشٍش، طٕذوق رشوط، ِؼذٔىاٌؼىاًِ اٌّؤثشح ػٍى أدائهب.  ورزىىْ اٌَخ ِٓ إؽبس

اٌٍّبٖ واٌهىاء. ولأجبص ِحشن، ِجّىػخ ٔمً حشوخ، حىع رجٍّغ اٌمشش واٌٍّبٖ، ٔظبَ أِذاد 

 72-42)طغٍش(، 42ثثلاثخ فئبد رذسٌج )>02رٌه رُ اخزٍبس طٕف جٍضح 

اٌّزؼٍمخ ثّىػىع  ٌٍجظً ُ( ورُ دساسخ ثؼغ اٌخىاص اٌطجٍؼٍخِ )وجٍش(72)ِزىسؾ(،<

اخزٍبس أست  ِٓ خلاي رُ رمٍٍُ اٌَخ.اٌخظبئض فً رظٍُّ اٌَخ  هزٖاٌذساسخ، ورُ اسزخذاَ 

اٌَخ ثبسزخذاَ ؽٍّجخ ٍِبٖ وػبغؾ  رحسٍٓ أداء أٌؼب رُ .أدائهبػٍى ًِ اٌّؤثشح ِسزىٌبد ٌٍؼىا

ورُ  حسبة رىبٌٍف اٌزشغًٍ الالزظبدٌخ ٌٌُخ و ِمبسٔزهب   وفبءرهبهىاء ولا ػٍى حذٖ ورٌه ٌشفغ 

 ثبٌطشٌمخ اٌٍذوٌخ.

  ووبٔذ أهُ إٌزبئج اٌّزحظً ػٍٍهب وّب ًٌٍ:

 ±7..7و1.7±7..6ِب ثٍٓ 02د اصاٌزخ ٌظٕف جٍضح رشاوح ِزىسؾ ٔسجخ وزٍخ اٌمشش اٌّشا -1

 ػٍٍّخ اٌزمشٍش. وفبءح% واسزخذِذ هزٖ إٌسجخ ٌحسبة  2.77

ُِ واسزخذِذ هزٖ  4..2± 0.4و 1..2±1.11رشاوح ِزىسؾ سّه اٌمشش اٌّشاد اصاٌزخ ِب ثٍٓ -0

  ٌزحذٌذ الاسرفبع اٌزظًٍّّ ٌسلاح اٌزمشٍش. اٌمٍُ

% ٌٍفئخ .2.2.و  5.45.،  65.54، 74.7هً اٌزمشٍش إثٕبء رمٍٍّهب  ٌَخ اٌّثٍى ىفبءحاٌ -.

دلٍمخ صِٓ 0اٌذفؼخ،  حًّوجُ  04ػٍى اٌزىاًٌ ػٕذ واٌّخزٍطخ اٌظغٍشح واٌّزىسطخ واٌىجٍشح 

 فًاٌزمشٍش حٍث اخزٍشد رٍه اٌمٍُ ِغ اِخز ٌفخ/دلٍمخ سشػخ دوساْ آٌخ  42اٌجمبء داخً اٌَخ ،

  ٍش. الاػزجبس جىدح ػٍٍّخ اٌزمش

 ؽٓ/سبػخ. 6..2وبٔذ وفبءح  إٔزبجٍخ اٌَخ ػٕذ أست -4

 

 جيسة. –دقً  –هركس البحىث السراعيت  –هعهذ بحىث الهنذضت السراعيت  –باحج هطاعذ  1

 .جاهعت بنها -كليت السراعت بوشتهر -السراعيت  قطن الهنذضترئيص  –اضتار الهنذضت السراعيت  2

 .جاهعت بنها -كليت السراعت بوشتهر -السراعيت  قطن الهنذضت -اضتار الهنذضت السراعيت الوطاعذ  2

 .جاهعت بنها -كليت السراعت بوشتهر -السراعيت  قطن الهنذضت -هذرش الهنذضت السراعيت  4

 جيسة. –دقً  –هركس البحىث السراعيت  –هعهذ بحىث الهنذضت السراعيت   –رئيص بحىث  -5
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%ػٕذ 7.47.و 77.0، 26...، 76.70آٌخ اٌزمشٍش ثبسزخذاَ ػغؾ اٌّبء اٌى وفبءحصادد  -5

%  .7.5.و 7....، 7..70، ...76وٍٍى ثبسىبي وثبسزخذاَ ػغؾ اٌهىاء إٌى  422ػغؾ 

 ػٍى اٌزىاًٌ. اٌّخزٍطخو اٌىجٍشحوٍٍى ثبسىبي ٌٍفئخ اٌظغٍشح واٌّزىسطخ و 522ػٕذ ػغؾ 

جٍٕخ ٌَخ اٌزمشٍش فمؾ ،  12252و 5222، 4522اٌزمشٍش وبْ رىبٌٍف اٌخبِبد واٌزظٍٕغ ٌَخ  -6

ٌَخ اٌزمشٍش ِغ اسزخذاَ ؽٍّجخ اٌٍّبٖ و ٌَخ اٌزمشٍش ِغ اسزخذاَ ػبغؾ اٌهىاء ػٍى اٌزىاًٌ. 

جٍٕخ / ؽٓ فى حٍٓ وبٔذ  75... و 07.56،  47..0ووبٔذ رىبٌٍف رشغًٍ آٌخ اٌزمشٍش هً 

 جٍٕخ/ ؽٓ. 75رىبٌٍف اٌزمشٍش اٌٍذوي هى

 ورشغً حٍض طغٍش والزظبدٌخسٍطخ اٌزشوٍت وسهٍخ اٌظٍبٔخ ث اٌَخ هزٖ أِّْب سجك ٔسزخٍض  -7

  .وٌّىٓ رؼذٌٍهب ٌزلائُ اٌخطىؽ اٌىجٍشح فً ِظبٔغ رجفٍف اٌجظً

 

 


