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אאWאאא 
 

אאWאאאאאא ،א
אאאK 

 
אאW אאW 

١K א א  אא   א   א א 
אאאK 

٢K אאאאאK 
٣K אאאאא 
٤K אאאאאK 
٥K אאא 

 
אאאWאא٨٥٪ 

 
אאW ١٠.  

 
אאW  

 
אאWאאאאK   

 
 
 
 
 
 
 
 



 ١١٠ אא 
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אאא 
אאWאאאא 

Speed-torque characteristic of a separately excited DC motor 
 

אא 
 J،אא،אאאאא

אאK 
 J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K 

אאא١٠٠٪אאKאא
אאאאאאאK 

 
PL=VLIL       W  

Torque, TL=PL/ω     N.m 

ω=2πN/60       rad/sec. 

Nאא 
KאאאTLא 
אא 

אF٥KE 
אאאאRst،אאא،

א،אSא
אאאאאא.  

 



 ١١٠ אא 
א אאא אא 
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F٥E 

 
١ J א אאאאאאא 

אאKא؟ 
٢ J א א א    א     א Rst

אאאא 
٣ J אאRstאאK 
٤ J א     אא  א    א 

אאK 
٥ J אאאאאא

אאK 
٦ J אSאאאK 
٧ J אאאאF

٢٥٪אEאא
،אא אאאא

K 



 ١١٠ אא 
א אאא אא 

 
 

- ١٦ - 

٨- אאאאא. 
              IL(A) 
              VL(V)  
              N(rpm)  
              Ia(A)  
              T=VLIL/(2πN/60)  

 
٩ J א  אא  א אא  א   

אK 
١٠ J אאאאאKא؟ 
١١ J ،א،אאא

אK 
١٢ J א     א    K    

אRfmאK 
١٣ J אאאאאFאאE،

אאאאK 
١٤ J אא٩١٢K 

  
אאאאאW 

K ؟אאאאאאאא 
K ؟אאאאאאאא 
K אאאאאאא؟א 
K ؟אאאאאאאא 
K אאאאאאא

 אא؟
K אאאאאאא

 אא،א؟
  



 ١١٠ אא 
א אאא אא 
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אאWאאאאא 
Speed-torque characteristic of a DC shunt motor 

 
אא 

-אאאאאא،אא،
אK 

אא 
١ J אF٦EK 

  
F٦E 

٢ J  א אא אRstא א،
،א،אאSא

אאאאאא 
٣ J אאאא

א  Kא א אRst،
אאאK 



 ١١٠ אא 
א אאא אא 

 
 

- ١٨ - 

٤ J אא Rfgא،אא
א 

٥ J אSאאאK 
٦ J  אF אא E

א٢٥٪،אאאאא
אK 

٧ J אאאאאK 
              IL(A) 
              VL(V)  
              N(rpm)  
              Ia(A)  
              T=VLIL/(2πN/60) 

 
٨ J א  אא  א אא  א   

אK 
٩ J אאאFאEK 
  

אאאאאW 
K    א    א א א  א א 

 אא؟
K ؟אאאאא 
K אאא؟א 
K ؟אאאאאא 
K אאאא

٥٪א٢٠٪؟ 
  
  
  



 ١١٠ אא 
א אאא אא 
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אאWאאאאא 
Speed-torque characteristic of a DC series motor 

 
אא 

 Jא،אא،אאאאא
א .  

אא 
١- אF٧KE 

  
F٧E 

٢ J אאKאאK 
٣ J א   א   ،אRstא

אKאאאאK 
٤ J אאאאFא٢٥٪אאKE 
٥ J אא אאא

Fא٢٥٪אאKEאאאאאK 
٦ J אאאאאK 



 ١١٠ אא 
א אאא אא 
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٧ J אאאK 
٨ J אאאאא אאא 

 א      ، א(Dead load)؟ K א 
אאאK 

 
              IL(A) 
              VL(V)  
              N(rpm)  
              Ia(A)  
              T=VLIL/(2πN/60) 

  
  

אאאאאW 
K אאאאאאא؟ 
K אאא؟ 
  
  
  



 ١١٠ אא 
א אאא אא 
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אאWאאאא 
Speed-torque characteristic of a DC compound motor 

אא 
 JאאאאאאאאK

אאאא،
אאאאFאE،

אאאאאאFKE 
אא 

١ J אF٨KE 

  
F٨E 

אאאאאK 
٢ J א Rfmא   Rfg

KאאSK 
٣ J אאאאRstK 
٤ J אאK 
 



 ١١٠ אא 
א אאא אא 

 
 

- ٢٢ - 

٥ J אאאאאK 
٦ J אאSאאאאאF٨ J١KE 
٧ J אאאאאאאא(D1-D2)K 

אא،אאא٣٧אאאא،F٨ J٢KE 
אאאF٨ J١EF٨ J٢FEאאKE 

٨ J אאאאאאK 
٩ J ؟אא،א 

F٨ J١E 
              IL(A) 
              VL(V)  
              N(rpm)  
              Ia(A)  
              T=VLIL/(2πN/60)  

 
 

F٨ J٢E 
              IL(A) 
              VL(V)  
              N(rpm)  
              Ia(A)  
              T=VLIL/(2πN/60)  

 



 ١١٠ אא 
א אאא אא 

 
 

- ٢٣ - 

אאאאאWאא 
Speed control of a separately-excited DC generator 

 
אאW 

אאאאאאK 
Wאאאאאאא 

אאW 
١- אאF٩ JE 

  
F٩ JE 

٢ J אאאאאאאא
אאאK 

٣ J  א  אא א S1א 
אאK 

٤ J אRstאאK 
٥ J אאאאS2 
٦ J אאאאאאאK 



 ١١٠ אא 
א אאא אא 

 
 

- ٢٤ - 

٧ J א א א א Rfvאא
אאאK 

٨ J   א ٧א  א א א   א   
F٩ J١EK 

٩ J אאאאK 
 

F٩ J١Eאאא 
Irated                0  If(A) 

                  N (rpm)
 

אאW 
• אאאאאאאK 
• אאאאאK 
• אאאאא

K 
• אאK 
• אאאאאK 
• אאאאK 



 ١١٠ אא 
א אאא אא 
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WאאאאאאK 
אאW 

١- אאF٩ JE 

  
 F٩ JE(  

٢ J   אא  א  א   א  אא
אאאאK 

٣ J  א  אא א S1א 
אאK 

٤ J אRstאאK 
٥ J אאאאS2K 
٦ J אאK 
٧ J אאFאאאE 
٨ J א א    א א     א  

אאאאאF٩ J٢EK 
٩ J אאאאK 



 ١١٠ אא 
א אאא אא 

 
 

- ٢٦ - 

 
F٩ J٢Eאאא 

Irated                0  If(A) 
                  Eo(v)  

אאW 
 

• אאאאאאאK 
• אאאאאK 
• אאאאא

K 
•     א  אא  א א א א

K 
• אאאאאK 
• אאאאK 

 
 

 
 

 
 


