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 
 

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

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

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

אאK 
 אאאאאאא

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

א،אאאא
אאאאאאאאאאאא

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

  א א ?א א א אא
FE ?  ?  ? 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K 

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

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

אאאאאא
אאK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K 
 

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K 
 
 

K
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אאאW 
 

אאWאאאK 
 

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

• אאאא،KKKאK 
• אאאאא 
• אאאאאK 
• אאאאאK 
• אאK 
• אאאא،אאK 
 Kא •
• ،אאאאאאאאK 

 
אאאW 

 אאאאא90K٪ 
 

אאW 28K 
 

אאW 
 

1-אאאאאאK 
2- אאאאK 
3-אאאK 
4-אאאא(Electronic tool kits)K 
5-אאאאאאElectronic 

workbenchK 
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 
  

1אW 
• אאאאא 

 

אאWאW 
 

1- אא 
2- אא 
3- אא 
4- א 
5-  

 
אאאW 

 

1-AVO 4-Wave generator 

2-אא 5- 
3-א 6- 

 
אאW 

 

1 Jאא 4 Jא 
2 JאאFE 5 Jא 
3 JאאFE6 Jאא 

 

אאK 
אאאאK 

אW 
 
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אW 
 
1- א 
2- אOFF 

3- אאV 

4- אאV∼ 

5- א 
6- אΩ 

7- אkHz 

8- אCOM 
9- אא 

10 - אא 
11 - אא 

 

  
F4 J1E 
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 אאאאאFE 
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مدى الجهد شاشة عرضشكل الموجه

الخرج

مفتاح تشغيل

Wave generatorمولد موجات(٤-٢) شكل  
 

א
אא

א
א

٤٢ FJEBread Board 
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 אאאאאFE 
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Wאא 
 

אאW 
 

1- אאK 
2- אAVOאאK 
3- אאאK 
4- אאאאFאאEאאאW 

 
 אאFE אאΩ 
1   
2   
3   
4   

 
Wאא 

 

אאW 
 

1- אאאאK 
2- אאאאK 

 
AVO

E
RL

قياس التيار(٤-٤) شكل  



א 164  אא 
 אאאאאFE 
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3- אאAVOK 
4- אאאאK 
5- אאא 

 
א=v 

 אΩ אA א×א 
1    
2    
3    
4    

 
6- אאאFKE 

 

RIU =                                                      (4-1) 
 

Wאא 
אאW 

1- אאאאK 
2- אאאאK 

 

R

E

10 kΩ

قياس الجهد(٤-٥) شكل 

AVO

 



א 164  אא 
 אאאאאFE 
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3- אאAVOK 
4- אR)2  10و  8و  6و  4و kΩ(אאK 
5- אאאW 

 
א=v 

 אkΩ אV E
10R

R
+

 

1 2   
2 4   
3 6    
4 8   
5 10   

 
6- אאאאא 

 
אWא 

 

אאW 
 

1- אאK 
2- אאא

אK 
3- אאאFKE 
4- אאאK 
5- אאאאK 

 
 
 
 
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 אאאאאFE 
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2אWאא 
• אאא 

 
אאWאW 

 

1- אאאאאאK 
2- אאאK 
3- K 
4- אאאאאK 


אאאW 

 

1-Wave generator 
2-Oscilloscope  
3-Avometer  

 


F4 J6E 
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אאW 
 

1- אאK 
2- אאאCH1K 
3- אאK 
4- אאאאאאא

אאK 
5- אאאTIME/DV אא

אF4 J7KE 
6- ،Tאא،fאW 
 

s
T
1f =                                  (4-2) 

 

7- אאאK 
8- אאאUאאUmax

Umax=1.41UKא 
9- אK 

 

0

אא



T

٤٧ FJEאאא

א

א





אא
Umax

 
 
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 
 

 
אאF1EF2Eאאאאאא

،אאFE،אאא
אאאאK 

אאאאW 
 

א 
אאFאאE 

 

1-אאK 
2-אאK 
3-אאK 
4-אK 
5-אK 

    

אאאFאEאאא
،א????אאא

אK 
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 אאאאאFE 

  
 

- 11  -  

 

אא 
 

אאW         אW 
אW         אW12345

10K 
אW   אאW80٪אK 
    אאW100٪אK 

א א 

1 JאאK 
2 JאאK 
3 JאאK 
4 JאK 
5 JאK 

 

אא100K٪ 
  

WKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
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3אWאא 
• אאא 

 
אאW 

 

אאא 
 

אאאW 
 

1-א0-300 VK 3- 
2-א0-10 AK 4-K 

 

אאW 
1- אאF4 J8KE 
2- אאK 
3- אאאאK 
4- אאאאK 

 

V

A

A

A

A

C

B
مصدر تيار نتردد
ثلاثلي الأوجه

208 V

A

V

B

C
N

توصيلة نجمة(٤-٨) شكل  



א 164  אא 
 אאאאאFE 
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אאאW 
 

 אUL(V) אUP(V) אIL(A) 

AB BC CA NA NB NC A B C 
1            
2            

 
אW 

 
אא 

 
PL U3U =                                                           (4-3) 

 
PL II =                                                                    (4-4) 

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



א 164  אא 
 אאאאאFE 
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4אWא 
• אאא 

אאW 
 

אאK 
 

אאאW 
 

1-א0-300 VK3-  
2-א0-10 AK 4-K 

 
אאW 

 
1- אאF4 J9KE 
2- אאK 
3- אאאK 
 Kאאאא -4

 

V

A

A

C

B
مصدر تيار نتردد
ثلاثلي الأوجه

120 V

B

C

توصيلة دلتا(٤-٩) شكل 

A

A

V

A

 
 



א 164  אא 
 אאאאאFE 
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אאאW 
 

 אUL(V) אUP(V) א
IL(A) 

אIP (A) 

AB BC CA AB  BC  CA  A B 
1            
2            

 
אW 

 

אא 
 

PL UU =                                                                 (4-5) 
 

PL I3I =                                                               (4-6) 
 

 
 
 

 
 
 
 
 



א 164  אא 
 אאאאאFE 
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אאא 

 
אאאאאאאא

אאKאאא
F4 J1Eאאא30 oCKאאאא

אאאF4 J2EאאK 
 


א
mm2

אF1E אF2E אF3E 
      

IN (A)Im (A)IN (A)Im (A)IN (A)Im (A)IN (A)Im (A)IN (A)Im (A)IN (A)Im (A)
0.75  - -  -  -  -  -  6  12  -  -  10  15  

1  -  -  6  11  -  -  10  15  -  -  10  19  
1.5  -  -  10 15  -  -  10  18  -  -  20  24  
2.5  10  15  16  20  16  20  20  26  20  26  25  32  
4  16  20  20  25  20  27  25  34  25  33  35  42  
6  20  26  25  33  25  35  35  44  35  42  50  54  
10  25  36  35  45  35  48  50  61  50  57  63  73  
16  35  48  50  61  50  64  63  82  63  77  80  98  
25  50  65  63  83  63  85  80  108  80  103  100  129  
35  63  81  80  103  80  105  100  135  100  124  125  158  
50  80  103  100  132  100  132  125  168  125  155  160  198  
70  -  -  125  165  125  163  160  207  160  193  200  245  
95  -  -  160  197  160  197  200  250  200  230  250  292  
120  -  -  200  235  200  230  250  292  200  268  315  344  
150  -  -  -  -  200  263  250  335  250  310  315  391  
185  -  -  -  -  250  301  315  382  315  353  400  448  
240  -  -  -  -  315  357  400  453  315  414  400  528  
300  -  -  -  -  315  409  400  504  400  479  500  608  
400  -  -  -  -  -  -  -  -  500  569  630  726  
500  -  -  -  -  -  -  -  -  500  649  630  830  

Imאאאא 
INאאאא 

אאא30 oC 

אF1EאאK 
אF2EK 
אF3EאאK 

F4 J1Eאא 
 



א 164  אא 
 אאאאאFE 
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 

אאoC א 

30 35 0.91 
35 40 0.82 
40 45 0.71 
45 50 0.58 
50 55 0.41 

F4 J2Eאאאאא 
 

אאאאא،א∆U،
אKאאאאאאא

אK 
 

A
IlU ××

=∆
ρ                                                          (4-7) 

 

I،אאA،lאא،אאm،ρא
אאAאאm2K 

 

אא  
 

 אאאא
א125%אK 
 
 
 
 
 
 
 
 
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 אאאאאFE 
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5אWאאא 
 

אאW 
 

אאFאEאאאאאF4 J1EK 
 

 

 א א א אA אmm2 

1K  Hp
4
1 220 V   

2K kW7 220 V   
3K Hp5220 V   
4K  TR150 220 V   

 
W 

 

1-אאאאW 
 

 JאאאWWcosVIP ϕ= 
 JאאאWWcosVI3P ϕ= 

ϕ cosא0.9 
 

2-אאאK 
 

3-1א T.R. =3.5 kW   
 
 
 



א 164  אא 
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6אאאאאאאא 
• אאא 

 
אאWאא 

 

אאאW 
 

1-אK 4- 
2- אאא 5-אאK
3-א0-10 AK 6-DPSTK 

 

אאW 
 

1אאF4 J10KE 
 

V

V

A

F

٤١٠ FJEאא 
 
2אאאK 
 

3אא(P) 
 

4אאא70 HzK 
 

5א110 VFאאאאKE 
 

6אDPSTאא3 Aא(lampbank)،
KאאאK 
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7אא(line volts)א(coil volts)א(line current)
אK 

 
אאאW 

 

א Hz אUcoil ،אA אא  rpm א

1K     
(laminated core)

2K    א 
(air core) 

3K     
(laminated core)

4K    א 
(air core) 

 
8אאא(remove the core)אF7EאFא

אKE 
 

9אאאK 
 

10אאlaminated core)Eאא(line volts)
א(coil volts)א(line current)אK 

 

11אאא(remove the core)אF10EאFא
אא10KE 

 
 
 
 
 
 
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אW 
 

 א 
Hzcoil

R coil
Z 

coilL
X

−
 

coil
L 

1K       
2K      
3K      
4K      

 
WאSample calculations  

 

120
PN

f s
×

=  

 

f
X

LRZX
I

E
Z L

coilcoilcoilL
coil

coil π2
,)()(, 22 =−==

−
 

 
W 

 

1אאK 
2אאK 
3אאאK 

 
 
 
 
 
 
 
 
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 
אאF3E،F4E،F5EF6Eאאאאאא

،אאFE،אאא
אאאאK 

אאאאW 
אא 

א 
אאFאאE 

 

1-אאYאK 
2-אא∆אK 
3-אאאK
4-אאK 

    

אאאFאEאאא
א،????אאא

אK 
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אא 
 

אאW         אW 
אW         אW12345

10K 
אW   אאW80٪אK 
    אאW100٪אK 

א א 

1 JאאYאK 
2 Jאא∆אK 
3 JאאאK 
4 JאאK 

 

אא100K٪ 
  

WKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
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אאElectric Motors 
• אאאאאא 

 
אאאאאאsingle phaseא3- phase

אאאאאא،אאKKK
אאאאאאK 

 
אאאW 

אאאאאא
אאKאאW 

 

1-א3- phase induction motorsW 
אSquirrel cage motors 

אאאאאThree phase, wound rotor motors 
אאאSynchronous motors 

 

2-אsingle phase motorsW، 
אאSplit – phase motors 

אCapacitor- start motors 
אCapacitor start, capacitor run motors 

אPermanent-capacitor motors 
אShaded – pole motors 

 

אאאW 
אאK 

125%אא(FLA) 
אאאאאK 

אK 
  
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אאאאOverload Protection Devices  
 אאאW 

א(Thermal overload protection )K 
א 

(Thermal overload protection- manual reset ) 
אא 

אא 
 

אאאW 
 

אאא(single phase motors) 
120 V motors 

 אאאאK 
220V motors 

 אאאK 
 

א(3- phase motors) 
אא)

4
3(559 HpWא

א 
 

 
  
  
  

   
 
 
 
 
 
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7Wאאאא 
• אאאאא 

 

אאW 
 אאאאK 

 

אאאW 
א(Three phase motors) 

(Single phase motors) 
FAVO – meterE 

 
אאW 

1אאאאW 
• אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אFWEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אאאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

2 JאאאW 
• אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
• אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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8Wאאא 
• אאאאא 

אאW 
Kאאאאא 

 

אMethods of starting  
אאאאאW 

אאאאאאא 
אאאW 

 

1Kאא(direct- on- line starting) 
2K(star- delta starting) 
3Kאאא(autotransformer starting) 

 

אאאW 
• אWא(overheating)א

אא 
• אW50%100%אא

אK 
אא(Direct- on- line starting) 

 אאאא،אא
אאאא500%

700%א،א75%200%אK א
אאאא

אאאאK 
 

אאא(Rotor resistance starting ) 
 א،אאאא،

אאאאKאא
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אKאא200%
250%א100%150%אאK 

 

(Star- delta starting) 
 אאא

אאאאK
אאא

3
1א

אKאאא
3

1
אK 

אאאא(Autotransformer starting ) 
 אFאEאא

אאאאK
،אא

אאK 
 

אאW 
1-אאאאW 

אאאF4 J11KEאא
אאאKאאא

אאאאK 
 

A A

אאאאאא
L1

L2

L3

٤١١ FJEאאא 
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2-א(Star- delta starting) 
 אא(star- delta switch)

אF4 J12E 
 

بدء التشغيلوضع التشغيل
Y ∆

X

Y

Z

L1

L2

L3

X
Y
Z

L1
L2

L3

X

Y

Z

L1

L2

L3

مصدر التيارYبدء التشغيل∆وضع التشغيل

∆Y-طريقة بدء تشغيل المحرك التأثيري(٤-١٢) شكل 

-أ- -ب- -جـ-

 
 

3-אאאא(Autotransformer starting ) 
אאF4 J13KEאא

אאK 
 

Aא

L1

L2
L3

A

א

א
א

٤١٣ FJEאאאאא 
 

 Jא،אאאא
אאאאאK 

 
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אאא Electric Motors Trouble Diagnosis   
   אאאאאאW 

 

 
   

 

 Jאאא 

 

 

 

 



 א
א 

1KאK 
 J ؟א 

FאאאE 

 

KKאאא
א؟    

 
א 3KאK؟ 

 

א 

 

א 5KאאK
K 

4Kאא10 %؟ 

6KאK
 א؟

 
אא 

2KאK؟
 

 

 
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 

نعم

 

 7Kאא
אFאKE؟ 

 

אאא 

 

אאאא 
8Kאא

אא
אK 

 

אאא 
9K

א 

 

אאאא 10KאאאK
א،K؟ 

 J 11KאאK
؟ 


אא 



א 164  אא 
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 

 

 

 نعم

 

 1אאאא
א؟אK 

 

א
א 

 

אא
א 

2K
 אא؟

אא
אא 

 

3Kאloose ؟ 

 

אא
 


4K؟א 

5Kא
 אא؟

אאא
אאאא 

 

6Kאא
 אאא؟

אאא
אאאאא 

אMotor Runs 
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 

 

אK
א

אK 

 

7W؟؛א 

 

א 
 

8Wאאאא؟ 

א
א 

 
9Wאא؟

(3-phase) FאאE 
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 

 

 

 

 

אאא
אא

 

  
1K؟אאא 

2Kאא؟א אא 
 

 

אא(starting cycle)א
אא 

 
3W؟אא 

 

 
4WאאאKא

א؟א 

6Wא(FLA)
א؟ 

א11א 
 

 JאMotor overheatsK 

 

אאאאK
אאאא

אאK 

 



5WאאאK؟א 
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 

14KאאK
؟ 

 

 

אאא 

אאא
א 

 

 

א 

אא
א 

אאא
FE 

13Wאאא
א10 %؟ 

 

7WאFאEא
 א؟

 

 

אאא
א 

 8Wאא
א

אאK 

אK
אאא؟ 9W؟א 

 

א 
 

. 10ج
א 

11Wאא؟אאא 

 نعم

 

 

אKא12W نعم
 אאא؟
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 نعم

 JאאMotor bearings run 

 

 

אאאא
א 

 1KאK
אK؟ 

2Kאא
 

 

א

אK 

 

 

אא  
3Kאאאא

א؟ 

אאK 
 

4Kאאא
؟א 

 

א 5W؟א



א
אאא 

 
6Wא
 ؟

7W؟א 

 
אא 
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אאאאאאW 
 
1 JאאW  

אאW 
(open)Wא)(∞ 

(shorted)Wא 
(grounded)אאאK 

WאΩ1Ω50 
אW 

 אFWEאאא(S)א (C)אא
אאא( R)א (C)אאא(S)

א( R)Kאאא( burnout )K 
אאאאK 

 

אאא(hermetic)א 
1 J אאא(A, B, C)אF4 J14E 
2 J אאאFA, B, CKEאא

אW 
             A-B= 12 Ω,  A-C= 2 Ω,  C-B = 10 Ω אאאW 

3 JאA-BאCאאK 
4 JאC-BA-CאאBאS

RKאAאא 
 

A BC

12Ω

10Ω2Ω

٤١٤ FJEאא 
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2 JאאאW 
אאW 

 J אopen capacitor 
 J אshorted capacitor 

 

אW 
אF4 J15KE 

 








L

N

٤١٥ FJEא

A

 
 

 JאאאK 
 JאאאK 
 JאאאאאאW 

 

Cf
IU

π2
1

×=Q                                 (4-8) 

 

fU
IC
××

=∴
π2

                                (4-9) 

W 
CאF،IאאA،fאHz،Uא

אVK 
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9אWא 
 

אאW 
 אאאא

K 
 

אאאW 
1 JאK 
2 JFAVO- meterE 

 

אאW 
1 JאאK 
2 JאאאK 
3 JאK 
4 JאאK 

אאאW 
1 J אאאFאאאWE 

 Jא Jא Jא 
2 JאאאאאאאW 

 

א אא 
א      
א      

א      
א      

א      
 

אWאKKKKKKKKKKKKKKKKKKKאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWאKKKKKKKKKKKKKKKKKKKאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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 
אאF7E،F8EF9Eאאאאאא

،אאFEאאא،
אאאאK 

אאאאW 
אא 

א 
אאFאאE 




 

1 JאאאאK 
2 JאאK 
3 Jא،אאא،

אK 
4 JאאK

    

אאאFאEאאא
،א????אאא

אK 
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אא 
 

אאW         אW 
אW         אW12345

10K 
אW   אאW80٪אK 
    אאW100٪אK 

א א 

1 JאאאאK 
2 JאאK 
3 Jא،אאא،

אK 
4 JאאK

 

אא100K٪ 
  

WKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
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Contactors & Relays אאא 
 

אאאאאאKא
אKאאא

אאאאאKאאא
אאאKאא

אאK 
 

1 JאאWF4 J16E 
 

Wא(NO)אא
1,2,3,…K أאא2,4,6,…. 

Wאא
אאאאW 

 

W 
13،14 

23                                            ،24 
33                                           ،34 

 

אאאאאא،3
4 

 

Wאאאאא
א12K 

 
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1

2

3

4

5

6

13

14

23

24

11

12

21

22













א

I

I

٤١٦ FJE 
 

אאW 
 

 אאאאא،א
אאאאאאאאא

אאאK 
 

2 JאW 
אאא،
F4א J17KE 

 

نقاط ثابتة مغناطيس آهربي

دخل الكهرباء

نقاط متحرآة

٤١٧ FJE 
 
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אW 

 
אCurrent relays 

 

 אאK 
 

אWא،א(upside down)،
אא(continuity)אאאאא

K 
 

אWאא)10( Ω−א،
אK 

 
אpotential relays 

 

 אאK 
 
 



א 164  אא 
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10אWא  
 

אאW 
 

אאאאאאאW 
 Jאcurrent relays 
 Jאpotential relays 

 
אאאW 

1K 
2K 

אאW 
1 JאW 

אcurrent relays 
אpotential relays 

2 JKאאאא 
3 JאאאW 

אcurrent relays 
 

א אא  
א   

א  
 

אpotential relays 
 

א אא  
א   

א  
 
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 אאאאאFE 
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א11אאא 
 

אאW 
אK 

 

אאאW 
 

1 JK 2 JK 
3 J 4 JK 
5 J 6 J 

 
אאW 

1 JאאאאW 
 

N

L

S
13

14

21

22

K1

1K
1A

2A
H1 H2

K2

دائرة اختبار قاطع تماس(٤-١٨) شكل 

لمبات بيان
قاطع تماس

نقاط قاطع التماس

 
  

  
2 JאאאאאאאאK 
3 JאH1H2K 
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אאFאE 
 
אאאאא

אK 
אאאאW 

 

1K אאאאאKאאאא
אא،א

אאאK 
 

2K אאKאא
אאKאא

אאאK 
3K אאאאאF12Eאאא

אאאW 
 

4K א،א
אאKאא

אKאאאאא،
אא

K 
 

5K ،אאא،א
אK 

אאאא،אאאא
אאאאאK 
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א אא א 
1 Jאאאא
FEא 

 
 
 
 
 
 

 

 
1אא

 
2א

אF،،K 
KKKאKE 
3אK 

 
4אא 

 
1א

אK 
2FE

אא
אK 

3אאאKא
אאK 

4אאL
אK 

FEאא
א 

 
 
 
 
 
 
 
 

FEאאFא
E 

 
 
 
 
 
 

1K 
 
 
2א

אK 
3אK 

 
4 

 
 
1א

אK 
 
 
2אא 

 
 
3א

K 

1אאאK
אאאK

2אא
א،אK 

3،
،K 

4،א
א

אK 
1

אא،
אFאאKE 

2אF
אאא

אKE 
3אאאK
4

אאאאK 
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4
א

אK 
2אW 
FEאF

אאאKE
 
 
 
 
 

FEאא 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1אאK 
2א

אא 
 
 
3 

 
 
1אאK

 
 
 
2א 

 
 
3

אK 
 
4

אK 
 
5א

אK 
 
 
 
 

 
1אK 
2אאא

אאF
אאאאE 

3،א
אאא

אK 
1
FE،

،
אK 


אא

אאK 
3א،

אא
אK 

4،א
אאאאK

5א
Kאא

FEא
אאא

א،אא


אאK 
6،אא
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 
 
 
 

FEאא
אK 

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

FEאK 
 
 

 
 
6אאK 

 
 
1אא 

 
 
 
 
2אK 

 
 
 
3K 

 
 
 
4

אK 
 
5א

אK 
6אאK 

 
 
7K 
8אK 

 
 
1K 

אאא
K 

1אא
אK

א
K 

2
אK

א،K 
3

אא
אאK 

4،א
אא

אK 
5א

K 
6،אא

אאא
K 

7K 
8

א
אאאK 

1אאא

K 

2אK
 
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 
 
2K 

 
 
 
 

3אW 
FEאK 

 
FEFא

KE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4אאW 
FEאK 

 
 
 

 
1K 

 
1אאא

אאאK 
 
 
2K 

 
 
3א

K 
4،א

אאאK 
5

אאאאK 
6K 

 
 
1אK 

 
 
 
 

 
1א

K 
1אאאK

א85
110٪אאK 

2א،
،K 

3אK 
 
 
4אאK 

 
5אK 

 
6אK 

 
 
1،

،אא
אא

אאK 
2،א

א
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 
 
 
 
 
 
 
 

FEאאFE
אאאK 

 
 
 
 
 
 
 
 
 

2K 
 
 
 
3א

K 
 
1،

،א،K 
2


K 

3אK 
 
 
 
 
 

אאא
K 

3،א
אא

אK 
1K 

 
2אא

K 
 
 
3،אא

אא
אאאK 

5אאW 
FEאFKE 

 
 
 
 
 

FEK 
 
 

 
1

،אאא
אK 

2אFE
אא

K 
1א،

אK 

 
1אאא 

 
 
2א
FEא،K

 
1،א

אK 
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אאDefrost Timers 
אאאאאאK

אא6אא
אKאאאאF4 J19KE

אאא1 3Fא4 J20E.א1
אאאא1-2FאאE1-4F

אאE 
 

 

 

3412

א

3412

א


אאא אאא 

F4 J20Eאאאאא 

4א

1
2

3


א

C

L
א

٤١٩ FJEאא
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אאאW 
 

v

v

v

v

v

v

v

v

L N


א

א


אאא


א


א

א

א

א
�א�

4

1

1 2

3

1

3

1 1 3

3

3

٤٢١ FJEאאאאא 
 
אF4 J21Eאאאאאאא

אFEאF4 J22E
אאאאאK 
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v

v

v

v

v

v

v

v

L N



א

א


אאא


א


א

א

א

1

1

3

31 3

3

4
21

٤٢٢ FJEאאא 
 

אאW 
 

אאאאW 
1אא(bearings)א،(reduction gear wear)K 
 

2אאאKאאא
אFאאאEאא

،אאאאאא
אK 

 

3אאאאK 
 

4אאאאK 
 
 
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12אWאאא 
אאW 

 אאא 
 

אאאW 
 

1(frost free ) 3 
2  

 

אאW 
1 JאK 
2 JאאאאאK 

3 JאאאW 
אא 

אאא13 
אאW……………K 

אW……………K 
אאא 
אאא12 

אאW……………K 
אW……………K 

אאא 
אאא14 

אאW……………K 
אW……………K 

4אאאאK 
5אאFאא،אא

KE 
 



א 164  אא 
 אאאאאFE 

  
 

- 57  -  

 
אאF10E،F11EF12Eאאאאאא

،אאFE،אאא
אאאאK 

אאאאW 
אאא،א 

א 
אאFאאE 




 

1 JאאK 
2 JאאאK 
3 JאאאאK
4 JאאK 

    

אאאFאEאאא
א،????אאא

אK 
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אא 
 

אאW         אW 
אW         אW12345

10K 
אW   אאW80٪אK 
    אאW100٪אK 

א א 

1 JאאK 
2 JאאאK 
3 JאאאאK
4 JאאK 

 

אא100K٪ 
  

WKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
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אאא 
Autotransformers 

 
אאאאK 

 
אא(tap)،אF4 J23E

אF15 V(250 Vא220 VK 
 

 



אא

220 V  Input

٤٢٣ FJEאא 
 

אF4 J24EF4 J25EאאאאK 
 
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180 V
24  A

240 V
18 A 


א

a

b

c

a b18 A

b c6 A

א4/3

٤٢٤ FJEאא 
 

200 V
25 A

250 V
20 A

b

c

a




א

b 5 A c
a 20 A b

4/5محول ذاتي

٤٢٥ FJEאא 
  
  

אאאאאאF4 J26KE 
 

H

1

2

3

Off
א


 

Shaded
pole

4

٤٢٦ FJEאא 
 

אאאאFE
אאK 
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13אWאאאאאאאא 
 

אאW 
 אאאאK 

 
אאאW 

 

1א(1-phase) 4(DPST) 
2(Avometer) 5 
3אFWattmeterE  

 
 

A
V

A

W

1

2

3

V240 V
A.C.

٤٢٧ FJEא 
 

אW 
1אF4 J27EK 
2אK 
3אא(DPST)אאאאאא،אאאא

אאאFאKEאאא(magnetizing current)
אא(watts core loss)K 

44אאאאאאK 
5אאא،אא،אא،אאא

אFאאE 
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אאW 
 


א

(1-3) 
א
א


א 

א
(2-3)

א
א

א 

1      
אא

אאא 

2      
א

(2-3) 

 
6F4 J28E 
 

120 V
A.C.

A

A

W

2

3

V

1

V

 وات٢٠٠أربعة لمبات  
فولت 120

٤٢٨ FJEאא 
 

7אK 
8אא(DPST)אאאאאאאא،אא

אאאFאKEאאא(magnetizing current)
אא(watts core loss)K 

9אאאFאאE
אאאK 

10אאא،אא،אא،אאא
אFאאKE 

 
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אאW 
 

א
א

(1-3) 
א

א

א 

א
(2-3)

א
א

א 

1      
אא

אאא 

2      
א

(2-3) 

 
אW 

אאא،W 
 

WאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאconductive power)KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKE 

אאtransformed power)KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKE 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 

אאא،W 
 

WאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אאconductive power)KKKKKEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאtransformed power)KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKE 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
 

 
 
 
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14אWא)(Thermostat 
 

אאW 
 א 

אאאW 
 

1 4 
2אא 5 
3  

  
אאW 

 

WאFאאELine thermostat 
 1אאאF4 J29Eא

אK 
 

L1 N

110 V

110 V محرك المروحة
ترموستات

٤٢٩ FJEא 
 

2אאאאא 
3אאא 
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4אK 
5אFE 
6אK 
 

אW 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
WאאLow voltage thermostat 

 

 אאאF4 J30Eאא
אאאKאא،אK

אאאK 
 

L1 N

110 V

G

R
W

Y

ترموستات مرحل المروحة
الداخلية

المروحة
الداخلية

حمل
التسخين

مرحل
التسخين

حمل
التبريد

ملامس
التبريد

110 V

24 V

٤٣٠ FJEא 
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אאאאK 
אאאאאא،אא

אאאאK 
אאFLE 

אK 
 

W 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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אPressure Switches 
  

אאאאאK
אאא،אא

אאKאאא
،אאאא(LP)אKא

אאK 
אאאאאK 

 
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15Wא 
 

אאW 
 

אאא 
 

אאאW 
 

1אאW 
FאאאKE 

FאאאKE 
K 

2 
3K 

 
אאW 

 

Wאא 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 

אאאאFאcut out،א،KKKאE 
אאK 

אאא 
،אאאאאאאK 

אK 
K 
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 
אאF13E،F14EF15Eאאאאאא

،אאFE،אאא
אאאאK 

אאאאW 
אא 

א 
אאFאאE 

 

1 JאאאK 
2 JאK 
3 JאK 

    

אאאFאEאאא
،א????אאא

אK 
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אא 
 

אאW         אW 
אW         אW12345

10K 
אW   אאW80٪אK 
    אאW100٪אK 

א א 

1 JאאאK 
2 JאK 
3 JאK 

 

אא100K٪ 
  

WKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
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אאאאאא 
 

אאאElectric Wiring Diagrams  
 

 אא (schematic diagrams) אאא (wiring diagrams) א
אאאאאK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W 
1א 
2אאא 
3אאאא 
4אאאא 
5אאאK 

 
אאאReading Schematic diagrams  

 

אא،אאאאF4 J31WE 
 

אאאא 
אאאFOFF positionE 

אאK 
אא،א،NCNO →

NONC →K 
אאK 

אאאאאא
 (ON)אאאאK 
אאא(start)FOFFE 
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منصهر إيقاف تشغيل
M

OL

Motor

M

M

سخان الأفرلود

الأفرلود

٤٣١ FJEא

L N

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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16אWאא 
 

אאW 
 

 אאאאאאא
אK 

 

אאW 
אF4 J32EאK 

A
B

C

مقاومات محѧѧرك
الضاغط   

AB=15 Ω
AC= 3 Ω
BC=18 Ω

ترموسѧتات 

1

25

4

مرحل   

Ω 20 =إلى 1
مالانهايѧѧة4 =إلى 2
5800Ω =إلى 2
مالانهايѧѧة6 =إلى 2
مالانهايѧѧة5 =إلى 4
مالانهايѧѧة6 =إلى 4
مالانهايѧѧة6 =إلى 5

مكثف بѧادئ 
الحرآة  

مكثف   
التشغيل   

L1

N

محرك مروحѧѧة
المكثѧف 

12

3

الأوفرلوود    

6

دائرة تخطيطية لمكيѧف شѧѧباآي (٤-٣٢)  شكل   
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אאW 
 

1אאF4 J32EאSא،RאCK 
2אאאאK 

 

אאW 
 אF4 J33Eאא(3-phase)א
–(start – stop switch )אאאא(contactors)

אFKE 
 

مفتاح تشغيل

بدء

إيقاف

محرك ثلاثي الأوجه

الأوفرلود

منصهر

سخان

بادئ

دائرة محرك ثلاثي الأوجه(٤-٣٣) شكل  
  

אאW 
 

1אאF4 J33KE 
2אאאאK 



א 164  אא 
 אאאאאFE 
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17אWא 
 

אאW 
 

אאאK 
 

אאאW 
 

 
 

 
 

אאW 
אאK 

אאאאK 
אאאFאאKE 
אאK 

الدائرة الكهربية لثلاجة منزلية(٤-٣٤) شكل  
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18אWאאאא 
אאW 

 

אאאאאאאא
אא 

 

אאאW 
אK 

K 
K 

K 
אK 

 

אאW 
 

אאאאאK 
אאאKאאאK 

אK 
אK 

אאK 
אאאאK 
אאאK 

אאK 
 
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 
אאF16E،F17EF18Eאאאא

،אאאאFE،אאא
אאאאK 

אאאאW 
אאאאאא 

א 
אאFאאE 




 

1 Jאאאאא
אאאK 
2 Jאאאא

אK 
3 Jאאא
אK 
4 Jאאא

אאFKאE 

    

אאאFאEאאא
،א????אאא

אK 
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אא 
 

אאW         אW 
אW         אW12345

10K 
אW   אאW80٪אK 
    אאW100٪אK 

א א 

1 Jאאאאא
אאאK 
2 Jאאאא

אK 
3 Jאאא
אK 
4 Jאא

אאFKאE 

 

אא100K٪ 
  

WKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
אKKKKKKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKKKKKKK 

 
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 
אא 

 
A 

 Alternating current

 Ampere

 Amplification

 Amplifier

א Armature 

 Atom

א Autotransformer

 Avometer

B
 Base

 Battery

 Bimetal

א Bimetal strip

א Binary counter

 Binary number

 Binary system

א Bridge circuit

 Brush 

C
 Capacitor

 Capacity

FE Charge 

 Clipper

 Coil
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 Collector

 Comparator

 Conductor

 Connection

 Contact

 Contact points

 Contactor

א Control circuit

 Core

א Counter

 Current

א Current divider

 Cycle

א Cylindrical

D
 Delta connection

אאא Direct current circuits

 Degree

 Differentiation

 Direct current

אFאE Diode

 Discharge

E
אאאא Electromotive force

אא Electromagnetism

 Electron

אא Electronic circuit

 Emitter
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F 
 Field

 Flux

 Force

א Forward bias

 Frame

 Frequency

 Full load

 Full wave

 Fuse

G
FאE Gain

H
 Half wave

 Heater

 Heating element

I
 Impedance

 Impurity

 Inductance

FE Induction

 Induction motor

 Input

א Instrumentation amplifier

 Insulator

א Integrated circuit

 Intensity

 Inverting input
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 Ion

K
 Kirchoff's law

L
א Light emitting diode

אא Line of magnetic forces

א Line current

א Line voltage

א Load regulation

אאאא LSI (large scale integrated circuits)

M
 Magnet

 Magnetism

אא Magnetic flux

אא Magnetic flux density

א Magnetomotive force

 Meter

 Motor

א Mutual inductance

N 
 Nameplate

 Non-inverting input

 Normally close (NC)

 Normally open (NO)

O 
 Ohm's law

א Operational amplifier

 Oscillation

אא Oscilloscope



א 164  
א 

 אאאאאFE
  
 

  

 Output

א Output impedance

FאE Overload

P
אא Parallel connection

אא Periodical time

א Permeability

FE Phase

א Phase current

א Phase voltage

 Pole

א Potential difference

 Potentiometer 

 Power supply

 Protection

R
FE Rectifier

 Regulator

 Relay

 Reluctance

 Resistance

אא Resistivity

א Reverse bias

 Ripple 

 Rods 

א Rotating field

א Rotor

S
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 Saturation

א Self induction

 Semiconductor

אא Series connection

אFאE Single phase  

א Slip ring

 Solenoid

 Speed

אא Split phase motor

 Spring

אא Squirrel cage induction motor

 Star connection

 Starter

 Stator

 Summing amplifier

 Switch

 Symbol

א Synchronous motor

אאא Synchronous speed 

T
FאאE Thermostat

א Three phase

FאאE Thermistor

 Timer

 Torque

 Transformer

א Transistor

 Tube
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V
 Volt

 Voltage

א Voltage divider

 Voltage regulator

א Voltmeter

W
א Watt

 Wave

א Wound rotor induction motor

 
 
 

 



א 164  
אא 

 אאאאאFE
  
 

  

אא 
 

1 J ?אא?אא،אא،،אא1417אK 
 

2 J ?א?،אא،،אאאאא
1414L1994K 

 

3 J ?אאא?א،אא،،
1410אL1990K 

 

4 J ?א?،אאאאא،א1985،אK 
 

5 J ?א?،אא،אאאאא،
אא1994אK 

 
6 J ?אאאאא?،אא،

אא J،1998K 
 

 
7- Stephen L. Herman and Benniel L. Sparkman, "Electricity and control for heating, 

ventilating and air conditioning", Delmar Publishers Inc., 1986. 
 

8- Russell E. Smith, "Electricity for Refrigeration, heating, and air Conditioning", Delmar 
Publishers Inc., 1987. 

 
9- Robert N. Bateson, "Introduction to control system technology", Fifth edition, Prentice 

Hall, 1996. 
 

10- "Integrated electronics, Analog and Digital Circuits and its Application", Radio 
Shake. 

  
11- John R. Duff, "Laboratory Experiments, Alternating current Fundamentals", Delmar 

Publishers Inc., 1961. 



א 164  
א 

 אאאאאFE
  
 

  

א 
 

  ..................................................................................................................................................................    

  ..................................................................................................................................................................    
  .الإشارة المرجعية غير معرّفة! خطأ  ........................................................................................................................  

אאאW  ..............................................................................................................................  - 1  -  

1אW  ......................................................................................................................  - 2  -  

2אWאא  ..................................................................................................................  - 8  -  

3אWאא  .................................................................................................  - 12  -  

4אWא  ....................................................................................................  - 14  -  

5אWאא18 -  ...............................................................................................  א  -  

א6אאאאאאא  .................................................................  - 19  -  

7Wאאאא  ......................................................................................................  - 26  -  

8Wאאא  ............................................................................................  - 27  -  

9אWא  ..................................................................................................................  - 39  -  

10אW45 -  ............................................................................................................  א  -  

א11אאא  ..................................................................................  - 46  -  

12אWאא56 -  ...........................................................................................................  א  -  

13אWאאאאאאאא  .......................................................  - 61  -  

14אWא)(Thermostat  ..................................................................................  - 64  -  

15Wא  .........................................................................................................................  - 68  -  

16אWאא  .........................................................................................................................  - 73  -  

17אWא  ..........................................................................................................  - 75  -  

18אWאאאא  ..........................................................................................  - 76  -  

א202  ...........................................................................................................................................................  א  

א  ................................................................................................................................................  190  



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


