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F�� �	 $1
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� $� �1�N !�=S2 ���5 �LF�  DP  �+
� $� r !��& ��
��K+; �! �1�N !�= 

 �	 !�
!n �� [���� 
��; �
 !�= k
F*�
S3 k
F*�
 �� [���� �G1! !�= ��&  S4 �)�:� ���5 �LF�                                                      .

 C�"� !��� $��� �1
�& ��
��K+; �! e
0g1 �
 �)��
L= . ��1�5 . �1&&�	
� . $1�*�
L� /�+
� . & $1�+ C�{ /�+
�  ...

  �8)1
 �� ����
�&USER  '�@� �
  ��
��K+; �! !���� $��� ����& �� �� e
s� �
�� B�
 /8�� !�
�� $=U%
 $*	 >��

 e
0g1  $)F1 !�� . R��& 
� �	 �+
� ���% �1
� $�
�% JN�)	 �"�� k
F*�
 �
 $81 �� 
� $1�*�
L� /�+
� &  ��1�5

 !�*� fP� �
D! I�:�:�1
��
	 /�)D                                           .

  >��� $� H1�P� �1� 9��A �� 
� 
� '�))	 C�"� /1
 �!&�� 3
��     :

 e
0g1                :COSφ = 0.8 500 W

  ��1�5                                       :COSφ = 0.8 500 W

   $1�*�
L� /�+
�             :COSφ = 0.8 2000 W
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� /1���� �
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� $�
�%  >��
�� $� �	 >1��G� �M� �! B '�+ �"�� k
F*�
 I1 �� /8�� ����& >�1�	
� �	

 >1��G� �M� �! ��
��K+; �! !���� $��� 6�
�� �1
� �
��  >��
�� $� >�
� B�
� /1
�+
�   :

/�)0��& ��
��K+; �! 
��1�N 3UN �� ���� �� �	 B�
 �	X �� 6�Y ��L�
 I)�� & 
� B)��
	 & �
� ,
�
 /�5�� �
�� 

 !�
�� !��& k
F*�
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 >�
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L� /�+
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8�
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 �! k
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 �� �
 '�+ '��*	 3
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�� ���! /��� ��2500 W  k
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�  !�� ��
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F*�
 �� �
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��                                                                      :

A         14.2
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2500I 8- ==

 �	 >��
! $�  >��_,j ��@� 12 A >�� �
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F*�
 �
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� JN !�
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1�� m,j  ���5  �
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  I1 �	 �	 >1�1! >�1
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�  
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�
 
1&  $1
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�g�m,j  ����
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 >1��� .

5 �LF� /�5�� �
��&  3UN �� ���� 
� >�)	 �L�
@� 
� -
��& B5
 �A �! >��
�� $� 3�)	
 �
��
F*�
  ��
��K+; �
�1! �� ���

S3 – S4  ���5 �LF� �� I1!�� �
�:�  '�))	 C�"� 
�1� !�
�� �-
��& B5
 �)�:�  ��
��K+; �� [���� �	  DP B�
   .

  9
�
F*�
 �
�� 
� -
��& B5
 JNS1 - S2 >1�&; $� B���                                                           :

       k
F*�
S1 = 18 m $)F1 3
�� �s	
��  u�5 
�                                                                                        :

1.5
10*220*2.5

0.8*14*18*10*2.06*200As1 8- ==

1.38
220*10*2.5

0.8*14*16.5*10*2.06*200As2 8-
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)� .
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@� �� ���� 
� DP  >�� �
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 & $�	�� �� R�� �
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 �� ����
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� �+
� $� ���	 
1 }�8N �� [���� Y
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 �	
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 ���5 &16 A �5
d
 9��A �� >� 
� k
F*�
 &! >�)	 $� '!
.��
 ��K�
  ) $	�1  ( 4cP� 
� 
� $81 >�1
�� $� ��LF�_,j &  

 ���510 A  4cP� ?c� 
� 
� ��G1!& V��:� �
�� m,j���5&  16  A >�)	 $� '!
.��
 
��1�N V��:� �
�� ��K�;  .


1�� '�+ !�
& >�� 4cP� ?c� �1
� I) ����
�)�� ���5 �LF� ��DP ���	 �1
� 
���
 �! �
	 /1
 �
�� >�)	 �L�
@� 
� 

 $1
)+&� ^��g� �
� B�:� �
�� �	
� $1
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1�� >�)	 4�� >� 
� >1!�	 k
:�  e�)� �
��1�N & .

 �+
� $� �1� �
�� �� '�+ �L�
@� �
��
1�� .

DP  -  L1   IL1 = 3.07

DP  - L2     IL2 = 4.34

DP  - S1 
��1�N O��� '�+ '��*	 3
1�� �	 �
��


DP  - S2 
� �
� �	 ��+ $� �"�� 
��1�N �� �	 
� $1�

DP  - S3 �L�
@� 
� $�
�� �
5 l�N  
�& '!�	  .3
1��

DP  - S4  >�)	 $� k
:� 
� �	 .

DP  - S5 I = 3  A                         '�)1; �! V��:� �
��  
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L� /�+
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  �	 4��               =nnii  9
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   IS = 3300/ ( 220* 0.80) = 18.75 A

I TOTAL = 3.07<0 + 4.34 <0+ 18.75 <-36.8 + 3< 0 = 27.7< -23.7   A

I = 27.7 * 0.6 = 21  A

� H1�d                                                     $�
���

  $�
���� H1�d �� ���� 
�i,r  ��
�� �	 3
1��  m_ !!�� $� �K�;   .

  ���5 �LF� �
 >�� e�% �8)1
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�DP  !&��  ���)	 
� mj  -
��& B5
  u�5 
�&  B�
 ��� m ) % B�
� /1��Y
� �! (
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!                       :

mm²3.56
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  4cP� ?c� �	²4 mm B�
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	 $*	 >�� /1
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��                                                               .



 /��� �1�      :

 �
�
!  /��� �1�__m /1
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L�
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 ��
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a B�:� _` /1
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   GP1                L1                                    GP2                        L1

                         L2                                                                  L2

                         L3                                                             L3

                         L4                                                                  L4

 ��Y I1 ��
L�
 �� ��
! �! �8)1
 �� ����
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 �� �
 �	 $�
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� !�+  .

GP1-  L1                          14*100= 1400  W                 I= 0.7*1400/220=4.4 A
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� �! !�+ $� �M�U� �	 ��c�
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� ��
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@� 
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� �8)1
 ����� GP1 & GP2 
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 u
�v
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 >�)	 �M� C�A /��� �1� �! $1
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L�
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�
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� >��
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�
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�
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�
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)+&� �� [����  ) $�
��� ( B�
 /��� �1� $�A
 �
�&��
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GP1 – EL1                       16*100 = 1600               I= (1600*0.7)/220= 5.09 A
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�1� >1��� $�  .

  k
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� �
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_m ��Y !�= _ii '
��� �� 9
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 ��5
1 ��8*� B)����5 �� .

GP2 – EL2      12*100+3*80 =1440  I= 

(1200*0.7)/220+(240*0.7)/(220*0.5)=5.34 A
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GP2 – EL1                6*80= 480  W                    I= 480/( 220*0.5) = 4.36 A
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 GP2 – EL4       14*100= 1400 W       I= (1400*0.7)/220 =4.45 A
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