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 

אאא،،،
W 

אאאאאאאאא
א   א א א א א  א א  ،

אאאא
אאאאאא

אאאאא؛K 

אאאא אא
אאאאא،
אאאא،

אאאאאאאא،
אאאאא

אאאאאאאאא،
א  א    א א ،

אK 

 א א  ?א א? ?א
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אאאK 

אאאאאא
אאאאא،

א   א   א א   ،
אאKאאאא،
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אא 
 

אאאא 

 

2 
 

א 
א א
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אאאא 7 

אאאאאאאא 8 
א 9 

אאאא 11 
אאאאא 14 

אא 15 
אא 16 

אאאא 17 
אא 18 

אא 

אאאא 20 
אאאאאאאא 21 

א 22 
א אא 23 

24 א 
אא 25 

אאאאא 31 
אאאאאא 32 

אאא 33 
אאאאא 34 

אא 36 
א 36 
אאF1E 38 
אאF2E 39 

  



אא 
 

אאאא 

 

3 
 

אא 

אא 41 
אאאאאאאא 42 

א 43 
 44 

אא44 א 
אאא 46 

 Jאאאאא 47 
אא 56 

אאא 

אא59 
אאאאאאאא 60 

א 61 
אאאא62 

א 63 
אאאא66 

א68 א 
69 א 
א 70 

 71 
אא 

אאאא 81 
אאאאאאאא 82 

א 83 
 84 

אאא86 
אא 87 

אא96 א 
אא99 א 
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אא 
 

אאאא 

 

4 
 

א 107 
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א126 

א127 
א 131 

א 132 
א 134 

אא141 
א 145 

א 147 
א 148 

 152 
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 

א א  א א    א    א  א،
،א 

אאאאאא
אאW 

אאW אאאא 

אאW אאאא 

אאWאאאא 

FאEK 

אאאWאאאאK 

אאW  א  א   א א א
K 

אאW אK 

אאאאאאאאא
אא،אאא

אאK 
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אאWאאאא 
אאWאאאאא 

אא 
 

אאאאW 
1E אאאאא 
2E אאאא 
3E אאאאא 

 
אאאWאא90٪א 

 
אאאאWF5E 

 
אאW 

 K 
 אאאK 

 
אאW 

אאאאאא 
אאאאאא

Kאאאאאאאא 
 

  
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 
 

 

  

אאאאאאא
אאא

،אאאאW  

1. אאאא  

2. אאאאאאW  

 אאאFאאEאK 

 אאאא 

 אאאאאאאא  

3. אאאאK  

 אאאאאא .4

5. אאאאאאK  

6. אאאאא
אK  

7. אאאאK  

8. אאאאאא
א  

אאא? 
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 

 
  



אא 
 

אאאא 

 

10 
 

 
 

אאאאאא
אאאא

אאאאא
W 

 אא 

 אאאאא 

 אאאאאא
 

אאאאא 

אאאאאאאא
אאאאאא

אאא 

אאאאא
אאאK 

  
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אאא 
אWאאאאאא       

אFאWE 
אאאW 

 
 
 
 

 
  

א אא  

אאא
אFE 

אא
FאEא

אא



א 
FאEFE

אא
FאEא

אא
א 



אא
אאF

אE 

אא
FאEא

אא
א

א
אא
אא



אW  

אאאאאא
אאK 
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אאW 

 
 
 
 

 

 
 
 
 
 

א אא  

אאא
א 

אא
אא


א 

 

אא 

אא
א

א 



א

 
FE 



אW  

אאאאא 
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אאא 
אאאאאא،אאא

،אאאאאK 
אאאאW 

 

  

א אא  

אאא
FאE 
 

אא
א

אא 



א
א 

 

א
א

א
אא
א

אא 

אא
אFאE

א
אא
א 


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 

 

  

  

א אא  

אא
אא

Fאאא
E 


אא
אא

א


אא
Fאא


אא

אKE 
 



א
א 

 

אא



K  

א
א 

FאE

א
א


א
א

א 
 

אW  

אאאאאא 
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אאW 
אאאאא

 

א אא  




אאאא
 



 
FE 


אא
אאא

אא
אא

 

 


 


אא




אא
אאא

אא
 


א

א 


אא
אאא

אא
  
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אW 
אאאא

אאK 
 
 
 
 
 
 
 
 

 

אא(Digital)W 
אאאא
K 

Wאאא(Digital multi meters)
 

 

 

 F
E 
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אאאW 
אאא 

 

 
 

 

אW 
אאאאא

אאאK 
 

 


 
 
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אא 
אאאW؟אאאאא   

  

אא א  

..............................
..  

.............................
..  

אא 

  
.............................

.  

 

..............................

.  
.............................
..  

  

   
 

   אW  

אאאא
א 
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אאWאאאא 
אאWאאאאאאא 

 
אאאאW 

1K אאא 
2K אאאא 
3K אאאK 
4K אאאאאK 
5K אאאאK 
6K אאאאאK 
7K אאאאK 
8K אאאK 
9K אאK 

 
אאאWאא90٪א 

אאאאWF12E 
 

אאW 
– K 
– אK 

אאW 
אאאאאאא

אאאאאאא
אאאK 

 
   



אא 
 

אאאא 

 

21 
 

  

 
    

אאאאאאא
אאא

،אאאאW  

1. אאאא  

2. אאאאאאW  

אאאFאאEאK 

אאאא 

3. אאאאאאאא  

4. אאאאK  

  אאאאאא .5

6. אאאאאאK  

7. אאאאא
אK  

8. אאאאK  

9. אאאאאא
א  

אאא? 
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אאא 

 אאאW 
א  אאFFאא

א،אאאא
אאFא–א–Eא

אאאא
אאEE 

אאאאW 
אאWאאFE 

אאWאאאא
אFאEK 

 

 
 

  
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א 

 אאאK 

 אK 

 אW 

 אאאאאאא
אאאK  

 

 

 
 

 

 

 
  

אW  

אאאאא 
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אא 

 

 א،א 

 אאW 

 אאאאK 

 אא 

1E אאאאFDynamic pumpsE 

 אאאא
 

 אאאאאK 

 אאK 

 אאאאK 

2EאאDisplacement pumps  

 א،K 

 K 

 אאא
K 

 אאאאK 

 אאא
אK  
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 
 אאאאא 

 
  
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אאאאאאא 
  

 

 

 
 

 


א 

  

אאא
א 

 
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אאאא 

  


 





 



 
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אאאא 
 

 
 

א 



א
א 



אא

  
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א 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

  
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אאאאא 

 אאאא
אאK 

 אאאא א  

אW 

 

 

 

א   

אא   

א 
א
א 

 

אא 

א
א

אאא
K 

א
 

א 


א 


א 

אW  

אאאאאא 
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אאאאאא 
 

 
אאאאא

אאאאK 
W JאאאאW 
 אאא  

 אאאא
אאאאאאאK 

 אאאאK 

 
   

  

 
  
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אאאW 
 אK  

 אK  
 אאאK  
 אאאאK  
 אאK  

   
  

א אא    

  

אאאFImpellerEW   

 

 אאWRadial flow pumpsאא
 

 אאW   Axial flow pumpsא 
 

 אאMixed flow pumpsאאאא
אא אאאא 

אK 

 
 אאאאא Radial flow   

    
 אאא Axial flow 

   
 אאאא אאא

אMixed flow 
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 אאSub-classification
אאאK  

 אSingle suction impellers 
 אDouble suction impellersאא

Volute pumpsK 
 אא

אאאKא
אאK  

 
 

אאאW   

  

 אאVolute pumps  

 אאDiffuser  
 אאTurbine pumps  
 אאPropeller pumps  

 

אאאאא 

  ضخ المخلفات المائية المحملة بالمواد الصلبة 

 ضخ المياه النقية  

 الآبار الضحلة والجداول والبحيرات و الخزانات:  (ضخ الماء من( 

 )أمتار 6لا يزيد عمود السحب عن (

  
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אאא 

 אא 

 אאא
א  

אW 

 אאאאאK 

 אאא 

 אאאא
אא 

 אא 
 K 

אאאא 

1E א 

2E אאK 

3E אאאאאK 

4E אאאאאK 

5E אאאאאאא
אאK 

6E אאאאK  
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אא 

1E אאאאK 

2E אK 

3E אאאאK 

4E אאK 

5E אאאK 

6E אאאK 

7E אאK  

א 

1E אאאK 

2E אK 

3E K 

4E אאאאK 

5E אאK 

6E אאאאK 

7E אאאאK 

8E K 

9E אאאאאK 

10E אK 
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11E אאאK 

12E אאK 

א 

1E אאאאאK 

2E אאאאא
אK 

3E אאאאK 

4E אאאאאאK 

5E אאאאאאK  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

אW  

א 
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אאF1E 
 

אאW 
 

אאאW 
aE ؟אאאא 
bE ؟אא 

cE ؟אאאאאא 

dE ؟אאאאא 

eE אאא؟אאא 

fE אא؟א 
 

אאאW 
אאW 

 

 
 
 
 
 
 

א   

אא   

א KKKKKKKKKKKKKKKKKKKKKKKK  

א 


א 
KKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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אאF2E 
 

1E אאאאאW 
 

 
 
 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 


 

 

KKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
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אאWאא 
אאWאאאא

אאאאא 
 

אאאאW 
1E אאאאK 
2E אאאאאאאK 
3E אאK 
4E אאאאK 
5E אאאאK 
6E אאאK 
7E אאאאK 

8E אאאאא
אאאK 

 

אאאWאא90٪א 

אאאאWF24E 
 

אאW 
– אK 
– אאאK 
–  

אאW 
אאאא
אאאאאאא

Kאאאאאאא 
  
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 

 
 

  

אאאאאאא
אאא

،אאאאW  

1. אאאא  

2. אאאאאאW  

3K ارتداءאFאאEאK 

4K ارتداءאא 

5. אאאאאאאא  

6. אאאאK  

  אאאאאא .7

8. אאאאאאK  

9. אאאאא
אK  

10. אאאאK  

11. אאאאאא
א  

אאא? 
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 
 

 

 
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א  

 


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אאא  

 
אאא  

 
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 
אאאאא  

 
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אאאאא  

 

אא  

 

אא  
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 
אאאאא  

 
א  



אא 
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 
א 

א  



אא 
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 
א  

 
אאאאאא  



אא 
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Wאאאא 

 
אא  



אא 
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אא 
א א א 

1א 

 א 

 
א 

 א 

 א
א 

 אא 

 אא 

2
א

אא
א

אא
א
א

3
א

 

 א 

 א
 א

 א
 

 א
 

 אא
אא 

 אא 

 א 

 א 

4


א 

 א
א 

FאE 

 
א 

 אא
א

 

 א
א 

 
 א

 

 אא
אאא 

5א

 א 

 אאא 

 אא
אא 

 אא
 

 אאא 

 א 

 אא
א 

 א 
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  

אא  

אא 



אא 
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אאWאאK 
אאWאאאאאאא

אאאK 
 

אאאאW 
1K אאאאK 
2K אאאK 
3K אאK 
4K אאK 
5K אאK 

 
אאאWאא90٪א 

 
אאאאWF17EK 

 
אאW 

– אK 
– אאא J( Data 

show )K 
– KאאאK 

 
אאW 

אאאאאא
אאאאK 

 
  
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 
 

 

1. אאאאאאא
אאא

،אאאאW
2. אאאא  

3. אאאאאאW  

4K ارتداءאFאאEאK 

5K ارتداءאא 

6. אאאאאאאא  

7. אאאאK  

 אאאאאא .8

9. אאאאאאK  

10. אאאא
אאK  

11. אאאאK  

12. אאאאאא
א  

אאא? 
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אאאW 
 

 
F4 J1Eאאא
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1 Jאא 
 

אאאאא،
אK 

 

 
F4–2Eאאאא 

 
אאאW 

1K א 
2K K 
3K אK 
4K א 

5Kא 
 

 F4–3Eא
 

אאאאאא
אאאאאאK 
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2 Jא 
אאאא א

אאאאא אאא
אאאא אא

אאא אאאא
אאא אK 

 


F4–4Eאאאאאא

א 
  

אW 
א Casing    

אאאאאא
אאK 

 
אאShaft 

אאאאאא
אאאאא

אאK 
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א Coupling  
אא

אאW 
אאא

אאאאא
א،אאא

 

 
F4 J5Eא 

 
אא Bearings 

א
FE


א


 

 

 
F4–6Eאא

 
 

 
אאWMechanical Seal  

אאאאא
אאא

אאא 
 

 
F4–7Eאא 
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א Wearing rings 
אאאאאאא

אאאאא
אאאאא

אK 
 

 
F4–8Eא 

 
אאFאE Impeller  

א،אאאאא
W 

אאאאאאK 
 

 
F4–9EאאאFאאאE 

 
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3 Jאא 
אאאFE 

אאאא  

  

 
F4–10Eאאאא
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4 JאאWater Pump Pressure Switch  
 

 
F4–11Eא 

א pressure switch א  
، אאא 

אא 
אא . אאא

אאא א
אK 

  
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5 Jאאא 
אאאאא

אאאאאאאא
אאאאאאאא

א 

 
F4–12Eאא 

אאאאאW 

 אא אאאאK 

 אא אאאאא 

 אאא K 

 אאאאא אאא
א אאא אK 

  אאאא
אא אאK 
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6 Jא 
אאאאאאא

אאאאאא
אאאK 

אאאאW 
אאW 

1–אאאK 
2–אאאאאK 

אאW 
1–אאאK 
2–אK 
3–אאאאאK 
4–אאאאאא
K 

אאW 
1–אאאK 
2–אאא

אא 
3–אFאאEאאK 
4–אאאאאאאאK 

 



א CAVITATION 
 אK

،אאאאא
אאא א. 

F4–13E
א



אא 
 

אאאא 

 

70 
 

7 JאאאW 
Centrifugal pimp Trouble Shooting 

אאאא
אאא،אא

W 
 J J - א J

אK 
K 

 

א 
אאאאא

 

א 
אאאא

 
א אא–אK 

 

אא אא 

אא אא אא

 א 

אא  אאא 

א  

א  

אWא 

א  
אאא 

،א  
 

  
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 
8 Jאא 

אאWאא 
אאW 

Wא 
1–אאא 


2–אאאאא 

 
 



אא 
 

אאאא 

 

72 
 

א 
  

3–אא 
 

4 JאFאאEא 
 

 
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Wא 
  

3–אאא 

 
4–אאFאאאE 

 
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א 
  

5–אא 
6–אאאאאK 

 
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אאWאא 
אאW 

1–אאאאK 
2–אאK 
3–אK 

אאאאW 
אאאאאW 

1–אאא J2–אאאא J3–אאא  
אאWאא 

אאאאאא
אאאאאאא

אא 
אאאאK 
אאאאאW 

אא،אאאא
אאאאאK 

 

 
F4–14Eאאאא 

 

אאאא
אאאFאEא

K 
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אאWאאא 

אאא
אאאאאא

אאאאאאא
אאא 

FEאאאא
אאFEK 

 

 
F4–15Eאאאאא 

אאאא
אאK 

 
אאWא 

אאאא
אאאאK 

אW 
 J אאאא 
 J אאאאא

K 
 
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אאWא 
 

אא 
1–אאK 
2–אK 

 

 
F4–16Eא 

אאאW 
1K אK 
2K אאאאאאאא

א 
3K אאאK 
4K אאאאאאאא

אאאאאאאא
א 

FEאאאאאא
אK 

5K אאאאK 
6K אאאאאאא

אאאK 
  
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 
אאאא 


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אאא 
אאאW 

FEאאאאא؟אאא 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

FEאא؟ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאW 
FEאאאW 

1– 
2– 
3 J 

FEאאW 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK،KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK،KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאW؟אא 
א אא 

א 1–
2 J 

אא
 

1– 
2 J 

 
   
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   
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אאWאK 
אאWאאאאK 

 
אאאאW 

1E אאאאאK 
2E אאאK 
3E אאK 
4E אאK 
5E אאK 

 
אאאWאא90٪א 

 
אאאאWF22EK 

 
אאW 

– אK 
– אאא 
– ( Data show )K 
– אאאK 

 
אאW 

אאאאאא،
אאא،אא

א،אK 
  

  
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 

 
 

אאאאאאא
אאא

،אאאאW  

1. אאאא  

2. אאאאאאW  

 אאאFאאEאK 

 אאאא 

3. אאאאאאאא  

4. אאאאK  

 אאאאאא .5

6. אאאאאאK  

7. אאאאא
אK  

8. אאאאK  

9. אאאאאא
א  

אאא? 
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אאW 
 


 

F1 J1Eאא
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1 J 
אאאא

א،א
אא،

אאאאא
אא،אאאא

אאאK 


F5 J1Eא

אאא 

אאאאאאאא
אאאאא

אאאK  
אאאאאאאא

אאאאא
FאאאE K 

 
F5 J2E
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אא 

 
אאFEאא 

K 
אF30אKE

א
K 

אאK 

1020K 
אFאKE 

אK 
אא

אאא  
אW 

אאאאW 
1 JאPump House W 

אאאא
אאאא 

2–אW 
אאא

אא 
3–א CasingW 

אאאאאאאא 
4–א PumpW 

אאאאא
אאאא 

5–אא Clay Seal W 
אאאאאא

אאא 
6–א ScreensW 

אK 
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2 JאאאTurbine and Submersible Pumps 
 

אא א
אאא

אאאא
אא

אאא
אK 

א


אא
א

אאא
K 

אא
،א

אאK 
אא

אא
א

אK 
א

אא
אא

א
אא

K 

אא

 

 
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אאאא 

،אאאאא
אאאאא

אאאא،א
אאא

אא
א 

אאאW  
 

 المضخة الغاطسة المضخة التربينية ذات العمود الطويل وجه المقارنة

  منخفضةمرتفعة  كفاءة المحرك

  مرتفعة منخفضة الفاقد في كابل الكھرباء

  صغير  كبير  فاقد الاحتكاك في المحامل

إلى المحرك ومحامل  سھولة الوصول  الصيانة
  الدفع ومجموعة الحبك

صعوبة الوصول إلى المحرك 
ومحامل الدفع ومجموعة الحبك 

  وكابل الكھرباء

  سرعة محرك الإدارة
 1500 سرعة المحرك بطيئة نسبيا

rpm/min  أو أقل ولذلك معدل التآكل
منخفض 

 3600المحرك سريعة نسبيا  سرعة
rpm/min  ولذلك معدل التآكل

  عالِ 
  تستخدم في الأعماق البعيدة تستخدم في عمق أقل  العمق

لاستقامة البئر نظرا لاستقامة تحتاج   استقامة البئر
المضخة

تتماشى مع بعض الانحناءات على 
  طول البئر

  تحتاج لوقت قصير لتثبيتھا  تحتاج وقت طويل لتثبيتھا في البئر  وقت التثبيت

لضبط وضع العضو الدوار قبل اج تحت الدوار  ضبط العضو
التشغيل ءبد

  لا تحتاج لعملية الضبط

  تكلفتھا عالية نسبيا قليلة نسبيا  تكلفتھا  التكلفة

 
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3 JאאאDeep-well turbine pumps 
 

אאאאאK 

אאאFאEאא
אK 

א600 mא200 m
אאא،אאFאאE

אאאאאאאא
אK 

אאW 
אאאאאאEnclosed line 

shaftingאאאא Open line shafting 
 

 

 

F5 J3Eאא 
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אאW 
 


F5 J4Eאא 

،אאא،אא
،אאא

אKK 
א،אאא،،

،K



אא 
 

אאאא 

 

90 
 

אאW 
 

 
F5 J5E 
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אW 

אאאW  
1–אHead assemblyאא

אאאאא 
2–אColumn pipe assembly א

אאאאא 
3–אBowl Assembly אאא

אאא 
4–אאאאאא 

 
F5 J6E אא  

  
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1–אW 

אאאאאא
אאאאא 

אWאאא،א،،
אאאאא،א، 

אאאאאא
،،אאאאK 

אאK  
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2 JאW 

א 
אאWאאאאFא

אEFאE
K 
אWאאא

אא،א
אK  

אWאאאא
אאK  

  

  

F5 J8Eא 
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3 Jא אW 
אאFBowl KE 

،אאא
אFIntermediate bowlsEאא

אאK 
אאאאאאאאאא

א،אאאאא
אאאK  

 

 
F5 J9Eא
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אא 

• אאW  

אאאאFE  
אאאאא

אאא،אאא
אKאאאא

אאא20 %
א 



F5 J10E
אא 

 
אא 

אאאאאאאא 
 

 
F5 J11Eאאאא



אא 
 

אאאא 
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4 JאאSubmersible turbine pumps 
אאאאאא

אK 

אא،אאא 
אאאW 

אאW 
1–אאאK J2–אאאK 

4–1אאא 
א200א m אא

אאאאא
אאאא،אK  

אאאאאא
אאאK 

אאאאאאאאאK 
אאא 

אW 

1–אאאאאא 
2–אאאא

אאא 
3–אאאא

א 
W 

1–אאאא
א 

2–אאאא 
3–אאא 
4–אאאאK 



אא 
 

אאאא 
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אאאאאW 

 
F5 J12Eאאא 



אא 
 

אאאא 
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אאא 
 

א


א
א

אא  

א
א

 
 

 

א
א

א 
 

 
 



אא 
 

אאאא 
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אאא 
 


א 

 


א

א 

 

 

אא
א

א 

 

א

 
 



אא 
 

אאאא 
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4–2אאאElectrical Submersible Pump 
אאאאאא

אK،א
אאאא،אאא

אאאK 

 
F5 J13Eאאא 

אאאאW 

 
F5 J14Eאאא 
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5 Jאאאא 
אאאאאאא

אאאאאא
אאא 

אאאאWאאW 
1–אאאK 
2–אאאאאK 
3–אאK 
4–אאאאאK 
5–אאאאאK 

אאW 
1–אאאאK 
2–אK 
3–אK 
4–אאאאאK 
5–אאאK 
6–אאאאאא
K 

אאW 
1–אאאK 
2–אאא

אא 
3–אאאאK 
4–אFאאEאאK 
5–אאאאK 
6–אאאK 
7–אאאאאאאאK 

 
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6 JאTrouble Shooting 
אאאא

אאא،אא
W 

א–א– 
א אא 

1–א
א 

1K  
2K אא 
3K א 
4K אאאאאא 
5K אאא 
6K אאא 
7K א 
8K אא 

2–א
 

1K אא 
2K אא 
3K אא 
4K אאאאאא 
5K א 
6K אאאא 
7K א 

8K אא 

3–א
א 

1K אא 
2K אא 
3K אאאא 
4K א 

5K אאא 
 
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4–א
א

1K אאא 
2K אא 
3K אאא 
4K אא 
5K אאא 

5–א
אא

א 

1K אא 
2K אאא 
3K אא 
4K אא 
5K אאאא 
6K א 
7K א 
8K אאאא 

9K א 

6–אאא 

1K אאא 
2K אא 
3K אאאאאאא 
4K א 
5K אאא 
6K אא 

F5 J15E
א 

 
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1WאאTurbine Pump 
אאW 

1–אאאאK 
2–אאא 

אWאאאאW 
 א אא 
1   
2   
3   
4   
5   
6   
7   
8   
9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   
21   
22   

 
  
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 
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2 
אאאSubmersible  Pump 

אא 
1–אאאאK 
2–אאK 
3–אאאK 
4–אK 

 

אW 

 
F5 J17Eאאא 

  
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 

א


א 
 





א

 


א

א

 
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א
א 

 





אF



א
אא
אאE

 
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
א


אא
אא

 


אF
אE

 
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א
א

 

א

אא 

 
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א
אא

א 

 

א
א


 
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 


א
א

 
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א
אא
א



אא 
 

אאאא 

 

114 
 

א


א
א

א



א


א
א


א

 
Wאאאא
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3 
אאאElectrical Submersible Pump 

אא 
1–אאאאK 
2–אאK 
3–אאאK 
4–אK 

 

אW 
 

 
F5 J18Eא 
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Wאא 

א
א

א 

 

א
אא

 
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
א
אF

E

 

א
א

 
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א
אא 

 

אא
א 

 
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א
א

א 

 

  
א

א
 

 
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אא
א J

אאא

 

 

אא

 


Wאאאא 

 
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אא 
אאאW 

FE؟אאאא 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

FEאא؟ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאאW 
אאאאא؟ 

1– 
2– 
3– 
4 J 

 
אאאWאא 

א אא 
אאא

א 
1– 
2 J 

אאא 
 

1– 
2 J 

א
א 

1– 
2 J 
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 

אאWא 
אאWאאאא

א 
 

אאאאW 
1LאאאאK 

2LאאאK 

3LאאK 
4LאאK 
5LאאK 

אאאWאא90٪א 

 
אאאאWF24E 

 
אאW 

 JאK 
 JאאאK 
 J( Data show )K 
 JאאאK 

אאW 
،אאאאאא

א،אאאא
א،אK 

 
  
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 

 
 

 

אאאאאאא
אאא

،אאאאW  

1. אאאא  

2. אאאאאאW  

 J אאאFאאEאK 

 J אאאא 

3. אאאאאאאא  

4. אאאאK  

  אאאאאא .5

6. אאאאאאK  

7. אאאאא
אK  

8. אאאאK  

9. אאאאאא
א  

אאא? 
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אאW 
 
 

 
 

F6 J1Eאא 
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1 Jא 
אW 

א Jא 
אאאW 

1 J אK 

2 J אאאK 

3 J אאאK 

אאאW 
אאK JK 

אאW 
1 J אאK 

2 J אאK 

3 J אאאאאאא
אאאאK 

אW 
אאאאאא

אאאאאא
אאאאאאאK 

אאאאא؟ 
אאא

אאKאאאא
אK 
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2 Jא 
 

אW 
 

1 J אאאK 

2 J אאK 
3 J אאK 

4 J אאאאKFאאKE 

 
  

K 

 
F6 J2Eא 
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אאאא 
אאאאאא

אאאאK 
אW  

1 JאאWאא
אאאאאא

אאאאאK  
2 JאאWא

אאKאK
אאאא 

  



אא 
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 
F6 J3Eאאא 

 
אאאW  

1 Jאא K 
2 Jאאאא K 
3 Jאא K 
4 Jא K 
5 Jאאאאא K 



אא 
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אא Automatic sprinkler sys 
אאא،אא

אאK א
אאאאאאא 

אW 
1 J אאGlass type

אאא،אא
אאאא

א 

2 J אאאאFusible link type  

אא
אאאאK 

אאאW 
  

  

F6 J4Eאא  
 

1 J  : Pendant type sprinkler אא
אאK 

2 J Up right sprinklerWאא
אאאא

אK 

3 J Side wall sprinklerWאאא
אאאK 



אא 
 

אאאא 

 

131 
 

אאW 

אאא
אאאאK 

W 
 א

אK 
 אאאאאא

K 
 אא

אאא
אK 

אW 
אאא

א100 gpm4.5 bar  
אאא250 gpm 

4.5 barK 
אא3אאאW 

 
Exposed Semi predated Recessed 

אא
25

א
אK 

אא
10

א
15K 

א
אK 
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3 JאPump 
אאאאא250 gpm 

אאאא4.5א bar ؟א 
riser FEאא250 gpm 

1250 gpmאאאא
1250 gpmKאאK 

אאאאאאheader W 
1 J Electrical pumpאאK 

2 J Diesel pumpאK 

3 J Jucking pumpK 

אאWאאK 
אאWאאאאK 

אאWאאא
אאאאאאא

אאאאא 
אSplit case pump

K 
 

אא 
אאאאW 

  

F1EאK 
F2Eא 
F3EאK 
F4EאK 

F5EאK 
F6EאK 
F7EאK 
F8EאK 
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4 Jא 
אאאאאW 

FEאאאK 
FEאאאK 
FEא 
  

 
F6 J5Eאאא  

   
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 
אWאאאW 

FEאאאK 
FEא175٪אאK 
FEK 
FEK 
FEאK 
FEאK 
FEאK 
FEאאFאEK 

 
אWאאאW 

FEאאK 
FEאK 
FEאK 
FEK 
FEK 

FEאK 
 

א 

אאאW 
FEK 
FEאK 

 
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5 Jא 
אW ( Fire Pump )  

אאא،א
א،אאK 

 
F6 J6Eא 

אאא 
א א 


F6 J7Eא F6 J8Eא 

 
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אאאW 
 

 

 
F6 J9Eאאא 
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אאאW 
 

 

 
F6 J10Eאאא 
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א 

 
F6 J11Eא 
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FEאW 
אאאאא10

א8אK 
FEאFאאEW 

אאאK 
FEאאW 

אאאאK 
FEאאW 

אאאK 
FEאאW 

אאא 
FEאאאW 
1EאאKאאא

אאאFאEא
אאK 

2EאאאאK 
FEאאאאK 
FEאאאאאK 
FEאWא 
FEאWאאאK 
FEאאאאאאK 
EאאK 
 

  
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 

 
F6 J12Eאאאאא 
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אאאאאא 
 

אא א 
 Casing

אאא–א Impeller
א Pump shaft

א Suction cover

 Packing

א Shaft sleeve

אא Bearing inboard

א Gland

אא Bearing outboard

 Frame

א Bearing locknut

אא Suction cover ring

אא Stuffing-box cover ring

אא Impeller screw gasket

 Lantern

אאא Impeller key

א Bearing cover

א Shaft sleeve gasket

אא Deflector

א Bearing cover seal

 Lock washer

 Gasket
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6 Jאא 
 

אאא
אF

E  
אאא
אאא

אא 
 

F6 J13E
 

F6–14Eאאאאא 

 



אא 
 

אאאא 

 

143 
 

אWאאW 
  

  

F6 J15Eאא 
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7 Jא 
אLocation Wאאא

אאא
אא 

א Foundation Wאא
אאאא

אאאאK 
אאאאא Alignment Wא

אאאאאא
 

אאPiping Wאאא
אאאא

אאאאא،
אK 

 

  

F6 J16Eאאא 
אWSuction Pipeא

،אא
אא،אא

א 



אא 
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אW Delivery Pipe אא
אאאאא

אאאאאK 



אא 
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אאאאא 

،אאאאאא
אאאאא

אאאאאK 
 

אאא 
אאא

א،אא
אא،

א 

אאא 

אאאא
אאאF

אאא
אKE 

 

א،אאאאא
،אאא،

אאאאאאK 

 
F6 J17E 
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8 Jא 
אאאאW 

FEאאאאK 
FEאאK 
FEאאאK 

א  

• אWאאאאא
אאאאK 

• אאאאאא
א 

• אאאאאK 
WאאאאW 

1–אאK 
2–אאK 
3–אאאאאאאK 
4–אאK 
5–אאאK 
6–אK 
7–אK 

WאW 
1–אאK 
2–אאאאK 
3–אאאK 
4–אK 
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WאאאאאW 
1–אאK 
2–אאאאא 
3–אאא 
4–אאא 
5–אא 
7–אאא 
8–אאאא

א 
אWאW 

1–אK 
2–אK 
3–אאאאK 
4 JאאאאאאK 

 

 
F6 J18EאאFאאאE 
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9 Jאא 
אא 

FEא30אאא
אאאאאאאאאא،

K 
FEאאאאאא3

אאאK 
FEאאאאאאא

אאאאאK 
אא 

FEאאאאK 
FEאאאאאאא 
FEאאאאאאא

אאאאK 
FEאאאאאאא

אאK 
FEאאאאאא
K 

אא 
FEאאK 
FEאאאאאאאK 
FEאאאאאאאא

אאאאK 
FEאאאK 
FEאאאאא

אאאK 
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10 JאTrouble Shooting 
אCavitationsאW 

 אאאאאאא
،אאאא

אKאא
אאאא

אאאאא
אאא

،אאאאאא
אאאאאא

אאא
אאאאאאאא

אאK 
 

 
F6 J19Eאאא 

 
אאW 

W 
W 
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WאFאE 
 

א  א 
א 

 . אא   – א

 – א אK 
 – אא אאא  א . 

 –   א   . 

 א  אאא  - ھ
  אאK 

  א 
 Kאא אא – א

 –  א   . 

 –   א   אK 

  א  يضعف 

Kא – א 
 –  א    אK 

 – א  א א   

א     א K 

   א 

א   א   - א 
 –   א   א 

 –   א   א K 
 Jאא يزيد א 

  
  Kא   א   – א

 –   אFאאאKE 

 – אא  אא   אK 
 
 
 
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WאFאE 
     

אא 

א א 

א א 

א א 

א אא 

א א 

 אא

אא אא 

א א 

אא אאא 

אאאא אאאאא 

אאא 

אאאאאאא  אאאא 

אא אאא 

א אא 

אא אאאא
א 

 
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 

אאא 

א אאא 

אאא אאא 

א 

אא אאאא

אאא 

א אא 

א א 

א 

א א 

אא 

א א 

א א 

 אא 

אאאא 

א א 

א א 
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11 Jאא 
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