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 
 ،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
K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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   

Kאא 
 א؛אאא

Kא 
אאאא  

 



אא 
 

אאאא 
 

 
2 

א 
 

א א
 ١ 

א ٢ 
 ٧ 

אאWאאאא ٩ 

אאאאאאא
א 

١٠ 

אאאא ١٣ 
אאאאא ١٥ 

אא ١٧ 
אאא ١٨ 

אאאא ١٩ 
אא ٢٠ 

אאWאאאא ٢٢ 
אאאאאאא

א 
٢٣ 

א אא ٢٥ 
٢٦ א 

אא ٢٧ 

אאאאא ٣٣ 
אאאאאא ٣٤ 

  
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 
א א

אאא ٣٥ 
אאאאא ٣٦ 

אאא–אאאא ٣٧ 
אא ٣٨ 

א ٣٨ 
Fא١אE ٤٠ 
Fא٢אE ٤١ 

אאWאאאא ٤٣ 
אאאאאאא

א 
٤٤ 

 ٤٦ 
אא٤٧ א 

אאא ٤٨ 
אאאאא ٤٩ 

F١E ٥٢ 
F٢E ٥٤ 

אא ٥٧ 
  



אא 
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 
א א

אאאWאא٥٩ 
אאאאאאא

א 
٦٠ 

אאאאא ٦٢ 
א ٦٣ 

אא ٦٦ 
אא ٦٧ 

א٦٨ א 
٦٩ א 

אאEאאFאא ٧٠ 
אאWאא ٧١ 

אאWאא ٧٥ 

אWאא ٧٧ 

אאא ٧٩ 

אאWאאאא٨١ 
אאאאאאא

א 
٨٢ 

 ٨٤ 
אא–א ٨٥ 

אאא ٨٦ 
 

  
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אאאא 
 

 
5 

 
א א

אאאא ٨٧ 
אאא ٨٨ 

אאא ٩٠ 
אא ٩٦ 

אאא–אא٩٦ א 
אאא ٩٧ 

אאאא ٩٨ 
אאא J ١٠٠ 

אאאא ١٠١ 
א ١٠٢ 

 ١٠٤ 
אא ١١٢ 

אאWא١١٤ 
אאאאאאא

א 
١١٥ 

א ١١٧ 
א ١١٨ 

אאאא ١١٩ 
אא ١٢٠ 

א ١٢١ 
  



אא 
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 
א א

א ١٢٢ 
א ١٢٣ 

א ١٢٥ 
א ١٢٨ 

אא ١٣٢ 
א ١٣٤ 
א ١٣٦ 

אא ١٣٨ 
א ١٣٩ 

אא ١٤٣ 
אא ١٦٤ 

אא ١٦٥ 
  



אא 
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 
אאא אאאא،

،א 

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

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

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

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

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

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

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

   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 
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 
 
  
 

   

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

אאK 

אאW 
١E אאאאאK 

٢E אאאאK 
٣E אאאאאK 

٤E אאאאאא
K 

  



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

 

 
Wא 

 א  א    א א   
   א אא  א  אא א

Wאאאא 

١Lא א א  א א א   א
Kאאאא 

٢Lאאא א
Kא 

٣LKאאאאא 

٤LKאאאאאא 

٥LKאאאא 

٦LKאאאאאא 

٧LKאאאא 

٨LKאא 

٩KאאאאאאL 

١٠LKאא 

١١LKאאא 

١٢LKאאאאא 



אא 
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אאאאאאא

١LWאאאאאא
אאאאאאאאא

Kאאא 

٢אאאאאLא
K 

٣LKאאא 

٤Lאאאא
אK 

٥Lאאאאא
Kא 

٦LאאאאאאK 

٧LKאאאא 

٨LאאאאאK 

٩Lאאאאאא
Kא 

١٠Lאאאאאאא
K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א 

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

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

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

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

 J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 
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 
 

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

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

א אא  

אאא
EFא

אא
אEאF

אא


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

אא
אEאF
אא
א 

אא
אא

אFE 

אא
FאEא

אא
א

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



Wא
אאא

Kאאאאא 





 
 











אא

 







א
 
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א 

אא
אא


 


א
 




 
E 


א

 

א


א

א

א

א




F

אא

א

W 












א




א

W
א

א

אא

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

Kאאא،אא 
 

אאאאW 

א אא  

אאא
EאF 

 

אא
א

אא 


א
א 

 

א
א

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

אא 

אא
EאFא

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


  



 
 

 









אא

 







א
 
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 





Fא





א











א
א

 

אא



א
א


א

א


KE 





K
א
א


א


א 

אא

א





E


אא
א


א

א


א
א

 


א





 

E






א


W
א

א

א

אא
אא

אאא

א
א 

 

א
א

א

א

אא

 

 


F



F

  



 
 





 



 

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

W 
א





א





א
א
א
א





א



א
א








א
א
א


א

אא



א




E 





א



אא








F







א

  









 
 



 









אא







F
E 



א



(Digita






א

al multim


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

א

meters)

 

١٦- ١رقم

 

אא

(DigW 
אא

א

 



 شكل ر

א

א
K 

gital)



א



א

Wא 


אא

אא


K 
Wא





 

אא







K








אא 
 

אאאא 
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Wאאא 
אאא 

 
 

 
 

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

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

 


 

  



 
 

 









אא



 


 



؟






 
א

א
א
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
אא
א

 

KKKKKKKKKKK 

KKKKKKKKKKK 

KKKKKKKKKKK 

א


 

אא

א

KKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKK

א
א

א

א



KKKKKK

א

KKKKKKK

W


א

Wא

אא

KKKKKKKKKKKKKKKKKKK



KKKKKKKKKKKKKKKKKKK

א

אא

אא
 

KKK

א

KKK

 
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  

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

 
אאW 

אאאאאאא 
אאאW 

١K אאאK 
٢K אאאאK 
٣K Kאאא 
٤K אאKאאא 
٥K אKאאא 
٦K אKאאאא 
٧K Kאאאא 

٨K אKאא 
٩K אאKא 

 
 
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אאאאאאא


 

 
Wא 

 א  א    א א   
א א  אאא  אא

אWאאא 

١Lא א א  א א א   א
Kאאאא 

٢Lאאאא
Kא 

٣LאKאאאא 

٤LKאאאאאא 

٥LKאאאא 

٦LKאאאאאא 

٧LאKאאא 

٨LKאא 

٩KאאאאאאL 

١٠LKאא 

١١LאאKא 

١٢LKאאאאא 
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אאאאאאא

١LאאWאאאאאא
אאאאאאאא

Kאא 

٢אאאאאאL
K 

٣LKאאא 

٤Lאאאא
אK 

٥Lאאאאא
Kא 

٦LאאאאאאK 

٧LKאאאא 

٨LאאאאאK 

٩Lאאאאאא
Kא 

١٠Lאאאאאאא
Kאאאא 
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אאא 

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

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

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

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

 
א א   א א  Wא   

KEאFאא 
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 

א 

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

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

 אW 

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

 



 
  

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

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

 אאW 

 אאאאK 

 אא 

١ J אאFאאDynamic pumpsE 

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

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

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

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

٢ J אאDisplacement pumps  

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

 K 

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

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

 אאאKא 

 
  
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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 

 
  



 
 





אא

 


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 

 

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 
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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 

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א 





 
 



א

אא

 




 



 




Kא 
K 

א

אא


אא

א
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א

אא

W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 Jא
 א
 

אא
 

אא



א

 

 

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אאאא 
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אאאW 
 Kא 

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

אאא  

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

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

 אאWAxial 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

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

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

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

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

אאאW  

 אאVolute pumps  

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

אאאאא 
 אאאאא 

 אא 
 אאFWאאאאאאאE 

אF٦E 

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

 אא 

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

אW 

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

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

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

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

אאאא 
١E א 

٢E Kאא 
٣E Kאאאאא 
٤E Kאאאאא 
٥E אאאאאאא

Kאא 
٦E אאאKא 
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אא 
١E Kאאאא 

٢E Kא 
٣E Kאאאא 
٤E Kאא 
٥E Kאאא 
٦E Kאאא 
٧E Kאא 

א 
١E Kאאא 

٢E Kא 
٣E K 
٤E Kאאאא 
٥E Kאא 
٦E Kאאאא 
٧E אאאKא 

٨E K 
٩E Kאאאאא 

١٠E אK 
١١E אאאK 

١٢E Kאא 
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 
א 

١E Kאאאאא 

٢E אאאאא
Kא 

٣E Kאאאא 
٤E Kאאאאאא 
٥E אKאאאאא 

  

Wא
א 
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אאF١E 

Wאא 

Wאאא 
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 
 

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

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

אא   

א KKKKKKKKKKKKKKKKKKKKKKKK  

א 


א 
KKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
 
 
 
 



 
 

אא

W 

F٢E 

א
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אא

א

 

א

 

 



 

 

א

אא

KKKKKKKKKKKKKKKK


 

KKKKKKKKKKKKKKK

א



KKKKKKKKKKKKKK




KKKKKKKKKKKKKK
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 
 J

 

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 
 

 
 
 
 

 
 
 
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אאאא 
 

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

אאאאאK 
אאאW 

١E אאאKא 
٢E Kאאאאאאא 
٣E אאK 
٤E Kאאאא 
٥E Kאאאא 
٦E Kאא 
٧E Kאאאא 

٨E אאאאא
אאאK 

 
  
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 

 

אאאאאאא

 

 
Wא 

 א א  אא 
אאאאאאא

אאאWא 

١Lאאאאאאא
Kאאאא 

٢L    אא א    א
Kא 

٣LאאאKאא 

٤LKאאאאאא 

٥LKאאאא 

٦LKאאאאאא 

٧LאאאKא 

٨LKאא 

٩KאאאאאאL 

١٠LKאא 

١١LKאאא 

١٢LKאאאאא 
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

אאאאאאא

١LWאאאאאא
אאאאאאאאא

Kאאא 

٢אאאאאאL
K 

٣LKאאא 

٤Lאאאא
אK 

٥Lאאאאא
Kא 

٦Lאאאאאא
K 

٧LKאאאא 

٨LאאאאאK 

٩Lאאאאאא
Kא 

١٠Lאאאאאאא
Kאאאא 
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אאאא 
W 

אאאאא
Wאאא 

١E אאאאאאא
א 

٢E 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EFא 
א א    א א  א  

אא 
אאאא 

 א 

 EאF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E  F     א א    א

 א  א  א  א   אא 
אא אאאEFא

Kא 

  

  
 

W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 
 
 
 
 
 

  

Wא
אאאאאא

א 



אא 
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אW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





  
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א
א

אא
אא

א
אא

 
א

אא
EאF

א
א
א
א

 

א
אא

א


אאא
 

 
  
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F١E 
אאאא 

א 
 אאאא

אא 
 אאאאאא 

א א 
א١٠ 

 

אאאאא 
א
אא


 

F١٥E
א   

א
אא

א
אאא
א


 

   

א

א
אא

א
 
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 
אאא 

א
EFא
א
א


אא

א
אא

EF 

א
א 


א 

 
 

  
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F٢E 

אא 
אאא

א 

א 
אאאא

אא 
א א 

א ١٠ 

  

אאאאא 
אאא
א

אא


אאא
א 

אאא
אא 

EF 

  

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 
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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
 

 

 

Wאאאאאאא
א 



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

١ א 
 א 

 א 

 א 

 א
א 

 אא 

 אא

٢ 
א
אא

א
א

א 

א
א

 

٣ 
א

 

 א 

 א
 א

 א 

 א
 

 אא
אא 

 אא 

 א
 

 א 

٤ 


א 

 א
EאFא 

 
א 

 אא
א 

 א
א 

 
 א

 

 אא
אאא 

٥ 
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  
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Kאא 
 

אאW 
א א א אא  א 

אאאאK 
אאאW 

١K Kאאאא 

٢K Kאאא 

٣K Kאא 
٤K אאK 
٥K אאK 

 
 

  
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אאאאאאא

 

 
Wא 

 א  א    א א   
אאאאאאא

Wאאאא 

١Lא א א  א א א   א
Kאאאא 

٢Lאאאא
Kא 

٣LKאאאאא 

٤LKאאאאאא 

٥LKאאאא 

٦LKאאאאאא 

٧LKאאאא 

٨LKאא 

٩KאאאאאאL 

١٠LKאא 

١١LKאאא 

١٢LKאאאאא 
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 

אאאאאאא

١LאאWאאאאאא
אאאאאאאא

Kאא 

٢אאאאאאL
K 

٣LKאאא 

٤Lאאאא
אK 

٥Lאאאאא
Kא 

٦LאאאאאאK 

٧LKאאאא 

٨LאאאאאK 

٩Lאאאאאא
Kא 

١٠Lאאאאאאא
Kאאאא 
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١ Jאא  

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

 

 
F٢–٤אאאאE 

 
אאא

W 

١K א 
٢K K 
٣K Kא 
٤K א 

٥Kא  
 F٣–٤אE 
 

  אא  א א
א   אא א א   א

אK 
  
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٢ 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 

 

     

F٤–٤אאאEאאא
א 

Wא 
אCasing  

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

אאShaft 
אאאאאא

אאאאא
Kאא 

  
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אCoupling  
אא

 א אאא  א
  א   

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

F٤ J٥אE 
 

אא Bearings 
א

EF


א


 
 

 
F٦–٤אאE

WאאMechanical Seal  
אאאאא

אא א 
אאא 

 

 
F٧–٤אאE 

  
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א Wearing rings 
אאאאאאא

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

Kא 

 
F٨–٤אE 

 
EאFאאImpeller  

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

 

 
F٩–٤EאאאFאאאE 

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

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

  

 
F٤–١٠אאאאE 

  
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٤ JאאWater Pump Pressure Switch  
 

 
F١١–٤Eא 

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

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

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

  
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٥ 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 

 
F١٢–٤אאE 

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

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

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

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

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

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

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

אK 
Wאאאא 

Wאא 
١ J Kאאא 
٢ J Kאאאאא 

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

אK 
Wאא 

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

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



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

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

א.  F١٣–٤E
א
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٧ JWאאא 
Centrifugal pimp Trouble Shooting 

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

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

KK 
 

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Wא 

א 
אאא
،א 

  
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٨ Jאא 
אאWאא 

Wאא 
אW 

١–אאא 

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

 
  
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 
 

א 
٣–אא 

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


 

  
  

Wאאאאאאא
א 



אא 
 

אאאא 
 

 
73 

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

 
٤–EאאאFאא 

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

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

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

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

١–אאא J٢–אאאא J٣–אאא 

אW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Wאאא 
 J א   א א א   א    

א א،אאא
Kא 

 

 
F١٤–٤אאאEא 

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

אK 

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 

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

 
F١٥–٤אאאאאE 

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

אWאא 

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

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

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

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

 

 
F١٦–٤אE 

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

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

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

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

٦ J אאאאK 
٧ J 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 
Wאאא 

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

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

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

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

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

١– 
٢– 
٣ J 

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

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

א 
١– 
٢ J 

אא
 

١– 
٢ J 

 
 

  
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 
 

 
  

אא
אאאא  
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אK 
 

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

אאאW 
١E אאאאאK 

٢E Kאאא 

٣E אאK 
٤E Kאא 
٥E Kאא 

 
  

  
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אאאאאאא

 

 
Wא 

 א  א    א א   
אאאאאאא

אWאאא 

١Lא א א  א א א   א
Kאאאא 

٢Lאאאא
Kא 

٣LKאאאאא 

٤LKאאאאאא 

٥LKאאאא 

٦LKאאאאאא 

٧LKאאאא 

٨LKאא 

٩KאאאאאאL 

١٠LKאא 

١١LאKאא 

١٢LKאאאאא 
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אאאאאאא

١LWאאאאאא
אאאאאאאאא

Kאאא 

٢אאאאאאL
K 

٣LKאאא 

٤Lאאאא
אK 

٥Lאאאאא
Kא 

٦LאאאאאאK 

٧LKאאאא 

٨LאאאאאK 

٩Lאאאאאא
אK 

١٠Lאאאאאאא
Kאאאא 
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 ١ J 
א  א א א

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

א،אאא
אא א א  ،

 א אא  א א  
אאK 


F٥ J١E

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
EאאאFK 

 

 
F٥ J٢E
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אא 

אEFאאא 
K 

Fא٣٠אKE
א

Kאא 

١٠٢٠K 
KEאFא 

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

אאא 

Wא 

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

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

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

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

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

٤–אPumpW 
   א   א א א  א  

אאאא 
٥–אאClay SealW 

אאאאאא
אאא 

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

אא    
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 

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

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

Kא 
 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K 

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
1500 rpm/min

א
 

א
3600 rpm/min

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   

٣ JאאאDeep-well turbine pumps 
Kאאאאא 

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

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

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

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

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

 

F٥ J٣אאE 
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Wאא 
 

 
F٥ J٤אאE 

 
א،אאא،א

،אאא
KאK 

 א   א  ،א  ،א  ،
،K 
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Wאא 
 

 
F٥ J٥E 



אא 
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Wא 

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

 א א אא  א
א 

٢ J א   Column pipe assemblyא  
אאאאא 

٣ J א Bowl Assemblyאאא
אאא 

٤ J אאאאאא 

 
F٥ J٦Eאא  

  
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١–Wא 

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 

K 
Kאא 

  

 

F٥ J٧אE 
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٢ JאW 

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

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

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

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

  

  

F٥ J٨אE 



אא 
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٣ JאWא 
FאאBowlKE 

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

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

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

 

 
F٥ J٩אE



אא 
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אא 

• Wאא 

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

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

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

 
F٥ J١٠אאE 

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

 

 
F٥ J١١אאEאא 
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٤ JאאSubmersible turbine pumps 

אאאאאא
Kא 

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

אאW 
١–Kאאא J٢–Kאאא 
٤–١אאא 

א200א m אא
אא  אא א

Kאאאא،א 
 א  אאאא א

אא
אK 

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

Wא 

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

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

א 
W 

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

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



אא 
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אאאWאא 

 
F٥ J١٢אאEא 



אא 
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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 

 
 
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٤–٢אאאElectrical Submersible Pump 

 א א   א א  א א 
א   ،א        

אאאאאאא،
Kאאא 

 
F٥ J١٣Eאאא 

אWאאא 

 
F٥ J١٤אאE 
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٥ Jא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W 

١–אKאא 
٢–Kאאאאא 
٣–Kאא 
٤–אאאאאK 
٥–אאKאאא 

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

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

אא 
٣–Kאאאא 
٤–KאאEאאFא 
٥–Kאאאא 
٦–Kאאא 
٧–אאאאאאאאK 
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٦–אTrouble Shooting 
אאאא

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

א אא 

١–א
א 

١K  
٢K אא 
٣K א
٤K אאאאאא 
٥K אאא 
٦K אאא 
٧K א 
٨K אא 

٢–א
 

١K אא 
٢K אא 
٣K אא 
٤K אאאאאא 
٥K א 
٦K אאאא 
٧K א 

٨K אא 

٣–א
א 

١K אא 
٢K אא 
٣K אאאא 
٤K א 

٥K אאא 
 

  
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 

٤–א
א

 

١K אאא 
٢K אא 
٣K אאא 
٤K אא 
٥K אאא 

٥–
אא

אא 

١K אא
٢K אאא 
٣K אא 
٤K אא 
٥K אאאא 
٦K א 
٧K א 
٨K אאאא 

٩K א 

٦–אאא 

١K אאא 
٢K אא 
٣K אאאאאאא 
٤K א 
٥K אאא 
٦K אא 

F٥ J١٥E
א 

 
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٧ J١WאאTurbine Pump 
Wאא 

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

WאWאאאא 
 א אא 
١   
٢   
٣   
٤   
٥   
٦   
٧   
٨   
٩   
١٠   
١١   
١٢   
١٣   
١٤   
١٥   
١٦   
١٧   
١٨   
١٩   
٢٠   
٢١   
٢٢   
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F٥ J١٦אאאאאE
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٢ 
אאאSubmersiblePump 

Wאא 
١–אKאאא 
٢–אאא 

WאאאאWא 
 א אא 
١   
٢   
٣   
٤   
٥   
٦   
٧   
٨   
٩   
١٠   
١١   
١٢   
١٣   
١٤   
١٥   
١٦   
١٧   
١٨   

 
  
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 
 

 
F٥ J١٧אאאE 

  
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٣ 
אאאElectrical Submersible Pump 

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

אW 
 

 
F٥ J١٨אE 
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אאW 
١K אא

א 
٢K אא 

٣K אאא
א 

٤K אא ٥K אאא 
٦K אאא

אא 

٧K א
 

٨K א
א 

٩K אא 

١٠K אאאא
אא 

١١K א  
א  א

אא 

١٢K אא 

١٣K א
אאאא 

١٤K אא
א 

١٥K אא
א 

 
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 
אWא 

١K אא
א

א 

٢K אאא 

٣K אאא
אאא 

٤K אאאאאאא 

٥K EאFאא
א 

٦K א
אאא

٧K א
א

٨K אא
א

א 
٩K אאא 

١٠K א 
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 

١١K א
אאא 

١٢K אא 



١٣K אא 
١٤K אא

אא 
١٥K א

١٦K אאאאאא 

١٧K אא
א 

١٨K א
א 

١٩K אאא 

٢٠K א٢١K א 



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

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

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

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

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
Wאאא 

אאאאא؟ 
١– 
٢– 
٣– 
٤ J 

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

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

א 
١– 
٢ J 

אאא 
١– 
٢ J 

א
א 

١– 
٢ J 

  
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 
 

 �

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

אאאK 

אאW 
١אאLKא 

٢אאאLאK 

٣LאאK 
٤אLאK 
٥אLאK 

 
  
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אאאאאאא

 

 
Wא 

 א  א    א א   
א  א  אא א   אא

אWאאא 

١Lא א א  א א א   א
Kאאאא 

٢Lאא אא
Kא 

٣LKאאאאא 

٤LKאאאאאא 

٥LKאאאא 

٦LKאאאאאא 

٧LKאאאא 

٨LKאא 

٩KאאאאאאL 

١٠LKאא 

١١LאKאא 

١٢LKאאאאא 
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

אאאאאאא

١LWאאאאאא
אאאאאאא

Kאאאאא 

٢אאאאאאL
K 

٣LKאאא 

٤Lאאאא
אK 

٥Lאאאאא
Kא 

٦Lאאאא
אאK 

٧LKאאאא 

٨Lאאאאא
K 

٩Lאאאאאא
אK 

١٠Lאאאאא
Kאאאאאא 
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١ Jא 

אW 

א Jא 

אWאא 
١ J Kא 

٢ J Kאאא 

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

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

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

٢ J Kא 

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

W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 K אא
Kא 



אא 
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٢ Jא 

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

١ J Kאאא 

٢ J Kאא 
٣ J Kאא 

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

 
  

K 

 
F٦ J٢אE 



אא 
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אאאא 
   א  א   א   א א

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

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

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

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

  

K 
F٦ J٣אאאE 

Wאאא 
١ JאאK 
٢ JאאאאK 
٣ JאאK 
٤ JאK 
٥ JאאאאאK 



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

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

אW 
١ J אGlass typeא

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

٢ J אאאFusible link type  

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

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

  

F٦ J٤אאE  

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

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

Kא 

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
















 
 

 

א



א


 

250 g

Re 


א

K 

אא

  


 

א




  

gpm

ecessed






 
K



א

 


  
4.5  

  




א

א  
א



א

 


א 
bar 

א 

W 
Semi p 

א



K 
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  










100

 

אא
predated

א
١٠

א
١٥K

 

W 

  
א






א

א 
 gpm

 

א












א


  
א



א

 



  



K 

٣
Expo 

אא
٢٥


K 

א

א
א א


W


K 
א

K 
א 
אא

K 

Wא
 
אא
א א 

4.5 bar

א
osed




א
א

אא

א

א


 
א

 א


 


א





א



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٣ JאPump 
אאאאא250 gpm

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

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

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

٢ J Diesel pumpKא 

٣ J Jucking pumpK 

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

F١KאE 
F٢אE 
F٣KאE 
F٤KאE 

F٥KאE 
F٦KאE 
F٧KאE 
F٨EKא 
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٤ Jא 

אאאאW 
אאEFKא 

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

  

 
F٦ J٥אאאE  

   
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Wא 
Wאאא 
KאאאEF 

אEF١٧٥Kאא٪ 
KEF 

EFK 
KאEF 

KאEF 
KאEF 

EאFאאEFK 
Wא 

אאאW 
KאאEF 

KאEF 
KאEF 
KEF 

EFK 
KאEF 

א 

Wאאא 
KEF 

KאEF 
 
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٥ Jא 
אW ( Fire Pump )  

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

 
F٦ J٦אE 

 
אאא 

א א 



F٦ J٧E 
א 

F٦ J٨E 
א 

 
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אאאW 

 
F٦ J٩אאאE 
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אאאW 

 
F٦ J١٠אאאE 
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אW 

 
F٦ J١١אE 

  
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אEFW 
אאאא١٠

א٨Kא 
אEFWEאאF 

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

א  א      א   א 
K 

אאEFW 
Kאאא 

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

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

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

٢ J אאאKא 

אEFKאאא 
אEFKאאאא 

אEFאW 
WאEFKאאא 

אאאEFאאאK 
אEאK 
 

  
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 

 
F٦ J١٢אאאאאE 
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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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٦ Jאא 

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

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

אא 

 

 
F٦ J١٣E 

 


F٦–١٤אאאאאE 

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

  

F٦ J١٥אאE 
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٧ Jא 
אLocationWאאא

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

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

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

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

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

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

 

  

F٦ J١٦אאאE 
 Wא Suction Pipeא 

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

א 
WאDelivery Pipeאא

אאאאא
K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K 
 

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

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

אאא 

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

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


 

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

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

 
F٦ J١٧E 
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٨ Jא 
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 א א EFאא א   א א א
Kאאאא 

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

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

 
F٦ J١٩אאאE 

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

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

אא
א 

 .אא–א

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

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

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

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

–א. 

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

א 

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

 –אאא
אKא 

א

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

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

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

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

–אאאאKא 

 
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EאF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
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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١١ Jאא 
Wאא 

אא א 

١–Kאאאא 
٢–Kאא 
٣–Kאאא
٤–Kא 

 
 

Wאאא 
 

 
F٦ J٢٠אאאאE
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אאW 

١–


א
א 

٢–
א 



٣–א
א

א 


٤–
אא



٥–
אא
א
אא
א 




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אא 

٦–


א


٧–א
א

אא
א

א 

٨–א
אFאא

Eאא
א

 

٩–א
אא

א
א

١٠–
א

א




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אא 

١١–
א




١٢–

א
אא

א





١٣–

א
אא 



١٤–
א
אא

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אW 

١–



א
א 

٢–
אא
א

٣–
אא

אא
אא

٤ J
א

א 

 
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א 

 
٥–

א
א

٦–
א

א 

٧ J
א 

٨–
א
א
אא



אא 
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א 

٩–
אא 



١٠–
א
א



١١–
א


١٢ J


א
א

 

١٣–

א


 
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אאאאWא 
  

אא א 
١–אאא

Kא 
٢–אא

K 
٣–א

Kאא 
٤–Kא 

 

אWאא 

 
F٦ J٢١אאאאאE 
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אאW 

١ J
א


٢ J


אא
א

א 

٣ J
א
א

א
א

א 


٤ J



א

א

٥ J
א

א
א

٦ J
א

א

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אא 

٧ Jא
א
 

٨ Jא
אא

٩ J
א

 

١٠ Jא
א

א 

١١ J
אאא

١٢ J

אא
אאא



אא 
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אא 
١٣ Jא

א
א
אא

א 

١٤ Jא
א
אא
אא




١٥ Jא

א
אא


١٦ Jא

א
אא

א
١٧ Jא

אא


א 
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אW 
١ J

א


אא 

٢ J
א
א

אאא

٣ Jאא


אא 

٤ J


א
א

٥ J
א
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א 

٦ J
אא
אא

א 

٧ Jא
א

א
א

٨ J
אא

א
 

٩ Jא
אא


א 

١٠ J
א

א
אא

١١ J
א
א
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א 
١٢ J

א
א
א

١٣ J
א

א 

١٤ J
א
א

א 

١٥ J
א
אא
א

א 

١٦ J
א 

 
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אאWאאא 
אא 

١–אKאאא 
٢–Kאא 

٣–א
Kאא 

٤–Kא 
 

Wאאא 
 

 
F٦ J٢١אאאE 
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אאW 


אא
אא


א

א 
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