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 الحماية باستخدام محولات -
  العزل

 للحماية باستخدام جهد -
 منخفضالالتشغيل 

الوقاية من خلال 
المراقبة المستمرة 

 للعزل

  
 ITنظام 

  
مرحلات مراقبة 

 العزل

الوقاية من خلال 
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 لمصدر الجهد
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 TTنظام 

  :الأجهزة المستخدمة
  قواطع زيادة تيار
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 مفاتيح تسرب أرض
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אאאאאא،F√EאאאK 

אאאאאTT 

אאFאאE   
א 

 


 
   

1 JאאK 
2 Jאאאא

אK 
3 JTTK 
4 Jאאא

אK 
5 Jאא

אאאאTTK 
6 Jאאאאא

אאאאא
אאTTK 

7 Jאא
אK 

8 JאאK 
9 JאאK 

10 Jא
Kאאאא

11 JאאK 

    

 



א 289 אא 
  אאא  אאאאאאא 

 
 

-48- 

אאFאאEא 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK3WאאאאאאTT

10 
אKKKKKKKKKKKKKKKKKWאאW80٪א 

א א 

1 JאאK 
2 JאאאאאK 
3 JאTTK 
4 Jאאאאאאא

אTTK 
5 Jאאאאאאאאאא

אאTTK 
6 JאאאאאאK 
7 JאאK 
8 JאאK 
9 JאאאאאK 

אK 

 

א  

 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
 
 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-49- 

1 J7 J4WאאאאאאTN-C-S 
1 J7 J4 J1Wאאאאאאאאאא

TN-C-SK 
F1א J34EאאאאאTN-C-S 

 
 

 
 
 
 
 
 

אF1 J34E JאאאאאTN-C-S 
 

אF1 J35Eאאאאא
אאTTK 

אF1 J35E Jאאאא 
אאאTTK 



א 289 אא 
  אאא  אאאאאאא 

 
 

-50- 

1 J7 J4 J2Wאאאאאאאאא
אאאאTN-C-SK 

אF1 J36Eאאא
אאאאTN-C-SK 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
אF1 J36E Jאאא 

אאאאTN-C-S 



א 289 אא 
  אאא  אאאאאאא 

 
 

-51- 

1 J7W4W 
אאאאאTN-C-S 

1 Jאאא 
אאאאאאאאא

אאאאאאאאא
TN-C-SK 

2 Jאאא 
אא 

 TN-C-SK 

 אאאTN-C-SK 

 אאאאאTN-C-SK 

 אאאאא
TN-C-SK 

 אK 

 אK 

 אאאK 

3 Jאא 
1 Jא380 VK 
2 JK 
3 JK 
4 JK 
5 JאאאFRM = 2500 KΩKE 
6 JאFRB = 2ΩKE 
7 JFRU = 470ΩKE 
8 JאFRU = 470ΩKE 
9 JאFRL = 2ΩKE 

 



א 289 אא 
  אאא  אאאאאאא 

 
 

-52- 

4 Jאאאאאאאאאא 
1 JאאFאKE 

אא 
1 JאאK 
2 Jאאאאא1 J37 
3 JאאUBא،IKאאא،IMK 
4 J אK 
 

 
 

אF1 J37E JאאאאFאKE 
 

2 JאאאאFE 
אא 

1 JאאK 
2 JאאאאF1 J38EK 
3 JאאUBא،IKאאא،IMK 
4 JאK 



א 289 אא 
  אאא  אאאאאאא 

 
 

-53- 

 

 
 

אF1 J38E Jאאאא 
 

 Jאאאאאאאאאאא
אאTN-C-SK 

1 J אאאאFאKE 
אא 
1 J אאK 
2 J אאאאאF1 J39EK 

3 J אאUBא،IK אאא،IMK 

4 J אאK 

5 J אK 



א 289 אא 
  אאא  אאאאאאא 

 
 

-54- 

 
 

 
 
אF1 J39E Jאאאאא 
 
2 JאאאאFאLאPENKE 

אא 
1 J אאK 
2 J אאLאPEN אF1 J40KE 

3 J אאUBאאאIMK 

4 J אאK 

5 J אK 

 



א 289 אא 
  אאא  אאאאאאא 

 
 

-55- 

 

 
אF1 J40E JאאאTN-C-S 

FאLאE 
 
 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-56- 

אא 
 

 
אא4WאאאאאS TN-C- 

אאאאאאF√Eאאא
K 

אאאאא 
אאFאאE  א 

  
1 JTN-C-SK 
2 Jאא

אאאTN-C-SK 
3 Jאא

אא
4 JאאF

אE
אK 

5 Jאאאא
אאאאא

אאTTK 
6 JאאF

אEאK
7 JאאF

אLאPEN E
אK 

8 Jאא
אK 

9 JאאK 

    



א 289 אא 
  אאא  אאאאאאא 

 
 

-57- 

אאFאאEא 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
4WאאאאאTN-C-S 

10 
אKKKKKKKKKKKKKKKKKKKKKKWאאW80٪אK

א א 
1 JאK 
2 Jאאאאא

TN-C-SK 
3 Jאא

אאK 
4 JאאF

אEאK 
5 JאאאF

אKE 
6 JאאFא

EאK 
7 JאאF

אLאPEdEאK 
8 JאאאאK 
9 JאאK 

10 JאK 

 

א  
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אKKKKKKKKKKKKKKKKKKKKKKKKW 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-58- 

1 J7 J5WאאאאאאאאאTN-CK 
1 J7 J5 J1WאאאאאTN-CK 

אF1 J40Eאאאאא
TN-CK 

 

 
אF1 J40E JאאאאאTN-

C 



א 289 אא 
  אאא  אאאאאאא 

 
 

-59- 

1 J7 J2W5W 

אאאאאאאאאTN-C 

1 JאאאW 
אאאאאאאאא

אאאTN-CאאאאK 

2 JאאאW 
אא 

 TN-C K 

 אאאTN-CK 

 אאאאאK 

 אK 

 אK 

 אאאK 

3 JאאW 
 א380V K 

 K 

 K 

 K 

 אאאFRM=2500KΩKE 

 אFRB=2ΩKE 

 FRV=1200ΩKE 

 אFΩ RU=470KE 

 אFRKKE 

 
 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-60- 

 
 JאאאאLאPENK 

אאW 

1 JאאK 
2 JאאLאPEN א1 J42K 
3 JאאUBאאאIMK 
4 JאK 

 

 
 

אF1 J42E JאLאTN-C 

L2  
  

L2  
L3 



א 289 אא 
  אאא  אאאאאאא 

 
 

-61- 

 JאאאLאPENK 
אא 

1 Jאאא1 J43K 
2 JאאIVא،UB אאא،IM K 
3 JאK 

 

 
 

אF1 J43E JאTN-C 

 



א 289 אא 
  אאא  אאאאאאא 

 
 

-62- 

 JאאאאLאאא 
אא 

1 Jאאא1 J44K 
2 JאאIV א،UBאאא،IMK 
3 JאK 

 

 
 
אF1 J44E JאאLאאא

אTN-C 



א 289 אא 
  אאא  אאאאאאא 

 
 

-63- 

אא 
 

 
אאא5Wאאאאאא

אאאTN-Cא،אאאאא
F√EאאאK 

אאאאאאאאאTN-C 

אאFאאE 
א 


   

1 JTN-CK 
2  Jא  א  

  אא א   
TN-CK 

3 Jאא
אLאPENK 

4 Jא
אLאPENK

5 Jא
אאLא

אאK 
6 Jאא

אK 
7 JאאK

    



א 289 אא 
  אאא  אאאאאאא 

 
 

-64- 

אאFאאEא 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

5אW 
אאאאאאאאאאTN-C 

10 
אKKKKKKKKKKKKWאאW80٪א 

א א 

1 JTN-CK 
2 Jאאאאא

TN-C 
3 JאאאLאPENK 
4 JאאLאPENK
5 JאאאLא

אאK 
6 JאאאK 
7 JאאK 
8 JאK 

 

א  

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 



א 289 אא 
  אאא  אאאאאאא 

 
 

-65- 

1 J7 J6WאאאאאFאאE 

אאאאאאאא
אאK 

1 J7 J6 J1WאאאאאאW 

1 JU1500V U2 380Vאא7.5KVAK 
2 Jא1:1380VK 
3 JאK 

4 JאK 
5 J،אאאא

אאאאK 

6 JאאNMHאאא،א
NSH،אאאK 

7 Jאאאא،אא
אא4mm2אK 

8 JאאאאK 
9 JK

אאאאFאEאK 

10 JFEK 

אF1 J45Eאאא 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-66- 

 
 

 
אF1 J45E Jאאא 



א 289 אא 
  אאא  אאאאאאא 

 
 

-67- 

1–7–6 J2W6אWאאאאאFאאE 
1 Jאאא 

אאאאאאאK 

2 Jאאא 
אאW 
 אאK 

 אאאK 

 אאאאא
K 

 אאאא
אK 

 אאאא
אFאאKE 

 אאאאK 

 אאאא
אK 

3 Jאא 
1 Jא380VK 
2 JK 
3 JK 
4 JK 
5 J220V J220V 
6 JאאFRM = 2500 KΩKE 

7 JאFRB = 2ΩKE 
8 JFRV = 1200ΩKE 
9 J40WK 

10 JאFΩ RU = 470KE 



א 289 אא 
  אאא  אאאאאאא 

 
 

-68- 

4 Jאא 
1 JאאאאK 
2 JאאאאK 
3 JאאאאאאאאאK 

 
 JאאאK 

 

 
 

אF1–46E Jאאא
K 

 
 

אWUB= 0V،IM=0AK 
 

אWאאאאאא
אאK 

 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-69- 

–אאאאא 
 

 
 

אF1–47E Jאאא
אאK 

 
אWUB= 185V،IM=74mAK 

 
אWאאאאא

אאKאאK 
 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-70- 

 J  אאאא 
א 

 

 
 

אF1–48E Jאאא
אאK 

 
אWItot=270mA،UB= 220V،IM=88mAK 

 
אWאאאאא

אאKאאא
אאK 

 



א 289 אא 
  אאא  אאאאאאא 

 
 

-71- 

 J אאא 
אאFאאE 

 

 
 

אF1–49E Jאאא
אאFאאKE 

 
אWאאאאאאK 

 
אWאאאאא

אאKאאאאאK 



א 289 אא 
  אאא  אאאאאאא 

 
 

-72- 

 J  אאאא 
 

 
 

אF1 J50E Jאאא
א 

 
אW Iu=0A،UB= 220V،IM=88mA 

אWאאאאא
אאK 

 



א 289 אא 
  אאא  אאאאאאא 

 
 

-73- 

 J  אאאא 
א 

 

 
 

אF1 J51E Jאאא
אאK 

 

אWאאאאאאK 
אWאאאאאא

אK 
W 

 אאאאאK 
 אאK 
 אK 
 א0.3secK 



א 289 אא 
  אאא  אאאאאאא 

 
 

-74- 

אא 
 

 
אאא6Wאאאאא

FאאE،אאאאאא
F√EאאאK 

אאאאא 
אאFאאE 

א  
1 JאאK 
2 JאאאאK 
3 Jאאא

K
4 Jאאא

אא
K 

5 Jאאא
א

אK 
6 Jאאא
א

אFא
אKE 

7 Jאאא
אK 

8 Jאאא
א

אK 

    



א 289 אא 
  אאא  אאאאאאא 

 
 

-75- 

אאFאאEא 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

6WאאאאאFאאE 
10 

אKKKKKKKKKKKKKKKKKKWאאW80٪א 
א א 

1 JאאK 
2 JאאאאK 
3 J

K 
4 Jאא

K 
5 Jא

אK 
6 Jא

אFא
אKE 

7 Jא
K 

8 Jא
אK 

9 JאאאאאאאאK 
10 JאK 

 

א  
 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 



א 289 אא 
  אאא  אאאאאאא 

 
 

-76- 

1–8WאאאFIאFU 

1–8–1WאאאFI 

אאאאא30
mAאKאאא

אאKאאאא
אאFאא،אאEאאאאK 

אF1–52EאKאאא
אאאאKאאאא

אK 
 

 
 

אF1–52E J 
 

אF1–53Eאאא 
 

 
 

אF1–53E Jאאא 



א 289 אא 
  אאא  אאאאאאא 

 
 

-77- 

1–8–1–1Wאא 

אF1–54EאאאK 
 

 
 
 
 
 
 
 
 
 
 

 
 

אF1–54E Jאאא 
 

ار       ون التي ل ، يك ود خل دم وج ة ع ي حال ف
ذ          ار الراجع ، ل  لا  االذاهب مساوياً تماماً للتي

 لب الحلقي مجال مغناطيسييوجد في الق

ة  ي حال ل ، الف ل إضافي خل ار خل دفق تي يت
شغيل أي أن  ى مؤرض الت من المؤرض إل
 التيار الذاهب لم يعد مساوياً للتيار الراجع

سي   وازن المغناطي ل الت ار (إذا اخت التي
 )الذاهب لم يعد مساوياً للتيار الراجع



א 289 אא 
  אאא  אאאאאאא 

 
 

-78- 

1–8 J2WאאאFU 

אFUאאאאאאא
،אאאאאאKאK RHK

0.2אFאאאאNKE 
 

 
 

אF1–55E Jאאא 
 

40mA 50mAKאאאאאא 
אאRH<= 800 : 65VK 
אאRH<=200 : 24VK 

אRHאRB10m20m
F1–55EK 

Kאא
אאFאFUKE 

אאאאאאא
אא1.5mאאK 



א 289 אא 
  אאא  אאאאאאא 

 
 

-79- 

אאאFUאא،אאא
אאאאאאאK 

 

 
 

אF1–56E Jאאא 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-80- 

1–8–3Wא7WאאאFIאFU 

 JאאאFI 

1 Jאאא 
אאאאאאא 

2 Jאאא 
אא 

 אאK 

 אK 

3 Jאא 
1 Jא380VK 
2 JK 
3 JK 
4 JK 
5 JאאK 
6 JPV = 5WK 
7 JאFRB = 2ΩKE 
8 JאFRL= 2ΩKE 
9 JאFRAKE 

אאW 
1 Jאאאא1–57 
2 JאRAK 
3 JאאאאIinאאאאא،Iout

אIFK 
4 JאK 
5 JRAאK 



א 289 אא 
  אאא  אאאאאאא 

 
 

-81- 

6 JאאאאIinאאאאא،Iout
אIFK 

 

 
אF1–57E Jאא 

4 JאW 
WIF = 0A ،Iout = 25mA   Iin = 25mA  

אWIF = 22mA،Iout = 25m  ،Iin = 47mA    
5 JאW 

אאFEאאאאאאא
22 mA 30 mAK 



א 289 אא 
  אאא  אאאאאאא 

 
 

-82- 

 JאאאFU 
1 JאאאWאאאא 
2 Jאאא 

אאW 
 אאאK 

 אאאK 

 אאאאK 

3 Jאא 
1 Jא380VK 
2 JK 
3 JK 
4 JK 
5 JאK 
6 JFRV = 2ΩKE 
7 JאFRB = 2ΩKE 
8 JאFRL= 2ΩKE 
9 JאFRU = 470ΩKE 

10 JאאRHK 

4 Jאא 
1 Jאאאאאאא 
FRH = 180ΩKE 
2 JאאאאK 
3 JאאK 
4 Jאאאאאאא

אFRH = 10KΩKE 
5 Jאא2–3 J4K 

 



א 289 אא 
  אאא  אאאאאאא 

 
 

-83- 

1 JאאאFUFאאRH = 180Ω)KE 
 

 
 

אF1–58E JאאאFU 
FאאRH = 180E 

 

אאW 

אאאאאאא
אא24 V 

2 JאאאFUFאאRH = 10kΩ)KE 



א 289 אא 
  אאא  אאאאאאא 

 
 

-84- 

 
 

F1–59E Jאאא   FU 
FאאRH = 10kΩKE 

אאW 
אא 

אאIM = 74mA،UB = 185V K 
אאאK 

 
 



א 289 אא 
  אאא  אאאאאאא 

 
 

-85- 

אא 
 

 
 
 
 

 
אאא7WאאאFI

אFUאא،אאאאF√E
אאאK 

7אWאאאFIאFU 

אאFאאE 
א 

 

1 JאאFIK 

2 Jא

אFIK 

3 JאאFIK

4 JאFUK 

5 JאFUK 

6 JאFUK 

 

    



א 289 אא 
  אאא  אאאאאאא 

 
 

-86- 

אאFאאEא 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
7אWאאאFIאFU 

10 
אKKKKKKKKKKKKKKKKKKWאאW80٪א 

א א 

1 JאאFIK 
2 JאאFIK 
3 JאאFIK 
4 JאאK 
5 JאFUK 
6 JאFUK 
7 JאFUK 
8 JאK 

 

א  

 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 



 

  

אאאאאא  

אאאאאא  




א





א






א




2



א    289  אא 
   אאאאאא 

 
 

-87- 
 

אאW 

אאW 

אאW 

1K אאאאאאK 

2K אאאאאאK 

אאאWאאאאאא

אאאK 

אאW12K 

אאW 

1K אאK 

2K אאK 

אאW 

Kאאאאאאאא 

 

 

 

 

 



א    289  אא 
   אאאאאא 

 
 

-88- 
 

אאWאאא 

2–1W 
،אאאא

אא،אאאW 
 

 אאאאK 

 אאאאK 

 אאאK 

 אאאאאאK 

 

אאאאאאאאאא
אאK 

 
2 J2Wאא 

F2–1EאאW 

אא 
אא   

א
אK 

אא
אאא
אאא

אאK

א
K 

א
אאK 

אאא
אאא
אאא

אאאאK 

א
אK 

 



א    289  אא 
   אאאאאא 

 
 

-89- 
 

אא 
אא   
אאK אאא

אא
אאFא

אאEאK 

،אא
K 

אא
K 

אאא
אאא
אאא

אאK 

א
אאאK 

אאאא
K 

אאאא
אא
אא
אא

אK 

אאא
אאK 

 
 

אא א
אא

אאא
אאאא

אא35
א،

K 

אא
אK 

אאא
א
אאא

אK 

אא

א

K 
אא

אאK 
אאא
א
אא

K 


K 



א    289  אא 
   אאאאאא 

 
 

-90- 
 

אא 
אא   

אא
אאK 

،אא،א
אא

אאK 

 

2–3WאאאאK 

2–3–1Wאאאאא 
אאאא 

 אאK 

 אאאK 

 אK 

 אאאאאאאא 

 אאאK 

אאאא،אאאא
אאאאא،אK 

אFA،B،CE
אF2–1KE 

 
F2–1E Jא 



א    289  אא 
   אאאאאא 

 
 

-91- 
 

F2–2Eאאאאאאא
אK 

 

א אאא  

אא
אK 

אאאIP2X
אא500V60

K 
אאאאBC

א2–2K 
אאA B 

12 V ac rms30 VdcאF2–2E،
F2–5EK 

אC
I∆N ≤ 30 mAK 

א،אאאאא
אאאא،א

אאK 

א
א

א

C،B،A 
 
 

אאא



אK 

אא אABאא،
Fא

אKE 
אאאAB

אאאאאK 
אאאא

ABK 

 

 
F2 J2E–אאאא 

 



א    289  אא 
   אאאאאא 

 
 

-92- 
 

אאאאK 
 

F2–2E 
 

א אאא  

אאאABK 
אאB

1.25m
אAא30 cmאא

 RCD I∆N ≤30mAK 
אאאא .C 

 

א אאאC
אFSELVE

RCD I∆N ≤ 30mAK 

 


א 

אBCK 
אאאCK 

 

א
א 

אאא
אאAB 

אאאC
אFSELVE

RCD I∆N ≤ 30mAK 

 


א 

אאאאא
אא2–4K

אאאא
אאאא

א،
10mm2K 

 



א    289  אא 
   אאאאאא 
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אF2–2E Jאא BCK 
 

F2–3EאאאK 
 

 
א 

א


A 

א


B 

א


C 

אא
אאK IPX8 IPX5 IPX5 

א
אאK IPX8 IPX4 IPX2 


אאK IPX8 IPX4 IPX4 

 
אF2–3E Jאאא 

 



א    289  אא 
   אאאאאא 
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אF2–3EאאאK 
 

 
 

F2–3E Jאאא 
 

אF2–4Eאאאאאא
K 

 
 



א    289  אא 
   אאאאאא 
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אF2–4E JאאאאאאK 

 
אF2–5E Jא12 V acK 



א    289  אא 
   אאאאאא 
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2–3–2Wאאאאאאא 
אאאאאאאאW 

 אWFאאNYIFNYM
NYAאKE 

 אאWאאאא،،
אKאאאאאK 

 אWאאאאF2–7E،
אאKאא

Fאאא
SELV-12V)KE 

 אWאאאאF2–6Eא
אאFאEא

K 

 
אF2–6E Jאאאאא 

 

 



א    289  אא 
   אאאאאא 
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 אW2.5mאאא 
אFאIP54KEK 

 אאאWאאאא
אK 

 אWאאFאEאK
אאאאאא

אאאF2–7Eא
אKאא

אKאא4mm2א
2.5*20mmK 

אאאאאאK
אאאאK،א

אאאאKאא
א،،אאא،אא

אאאK 
 

 

 
אF2–7E Jאאאא 
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   אאאאאא 
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2–4Wאאאאאאא 

אאאאאאאא
אא،אאא،אאא

אאא،אאאאא،
אאאKאאאא

אא،א
אאW 

1K אאא ELCB'Sאאאאא
אאTT אF2–8EK 

 
אF2–8E JTTאאא 

 

2K Potential equalizationאאא
אאאאF2–9E

אF2–10E 



א    289  אא 
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אF2–9E Jאא 

1 Jאא2–אא3–א 

4–אא5–א6–א 
7–א - 8 א9–אא 

-10אPE 11 J12א Jא 
 

אאIP54אאא،W
אא،אאאאאאא

אK 
אאאאא،אא

אאא25V אא،
،אאאאא

אאאKאF2–10E
אK 



א    289  אא 
   אאאאאא 
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אF2–10E Jא 

אF2–11Eאאא 
 

 
F2–11E Jאאא 
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   אאאאאא 
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2–5Wאאאא 
אאאאאאאא

אאאאאאא،אW
אאאאאKאאאאאא

אK 

2–5–1Wאא 
אאאאאא

W 
1 JאFZone0WEאאאאאא 
2 Jא1FZone1WEאאאאאאK 
3 Jא2FZone2WEאאאאאאא

K 
אאאאאאW 

 Jא10FZone 10WEאאאאאאא
K 

 Jא11FZone 11WEאאאאאאא
K 

אאאאאאא
אאאIECK 
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-102- 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

EECWאאאאאאאאאא 
 

 
אF2–12E Jאאאאאא 

 

EXأوT2      IIB     P    EEX 

الرمز المعتمد للأجهزة 
  المعتمدة

 EECفي 
تبعاً الرمز المعتمد 

 واصفات الأوروبيةللم

 نوع الحماية

 مجموعة الغازات المنفجرة

 قسم درجة الحرارة
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2–5–2Wאאאא 
אאאאIECאאא

אW 
1 JאdWאאאא

אאאאאאא،אאא
אWאאאאאK 

 

 
אF2–13E Jאd 

 

2 Jאe Wאאאאאאאא
אאאאאא،

אאאאאאאK 
 

 
אF2–14E Jאe 

 

3 JpWאאאאאא
אאא،אאא

 Kאאאא،אאאא
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   אאאאאא 
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אF2–15E J 

 

4 JאIWאאאאאאאא
אאאא،אאאאא،

אK 

 
 

  אF2–16E JאIK 
 

5 JאoWאא،אאאא
אאאאאא

אאאK 
 

 
אF2–17E Jאאo K 

6 JqWאאאאאאא
אאאWאאאאאאK 



א    289  אא 
   אאאאאא 
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אF2–18E JאאqK 

 
7 JאmWאאאאאאאא

אאאאאאWאאא
אאK 

 

 
 

אF2–19E JאאqK 
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2–5–3Wאאאא 
אאאW 

1 JאאK 
2 JאאK 
3 JאאK 

2–5–3–1Wאא 
אאאאאא

אאאא،dא
אאאאאאאאא،אאKאF2–20E

אאK 
 

 
 

אF2–20E Jאא 



א    289  אא 
   אאאאאא 
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2–5–3–2Wאא 
אאאאא

אאאאאeא
IP54K،אא

אאאאאאאאאdK 
אF2–21EאאאאK 

 

 
 

אF2–21E Jאא 



א    289  אא 
   אאאאאא 
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2–5–3–3Wאא 
אאאd،

אd،NeopreneאאKאF2–22E
אאאאK 

 

 
 

אF2–22E Jאא 
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   אאאאאא 
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2–5–4Wאאאאא 
F2–5Eאאאאא 

 

אאoc 
אאא

אoc 
אאאא

אoc 

T1 450 450> 

T2 300 300> 

T3 200 200> 

T4 135 135> 

T5 100 100> 

T6 85 85> 
 

אF2–5E Jאאאאא 
 

אאא
א،אאאאא

אאא،אאאאא،
،אאאאאא

אאאK 
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   אאאאאא 
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2–5–5Wאאאא 

2–5–5–1Wאא 

F2–23EאאאאאK 
 

 
 

אF2 J23E Jאאאא 
 



א    289  אא 
   אאאאאא 
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2–5–5–2Wאא 
F2–24Eאאאאא 

 

 
אF2–24E Jאאאאא 

 

2–5–5–3Wאא 

 
 

אF2–25E Jאאאאא 
 



א    289  אא 
   אאאאאא 
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2–5–5–4Wא 
 

 
 

אF2–26E Jאאאא 



א    289  אא 
   אאאאאא 
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2–5–5–5Wא 
 

 
 

אF2–27E Jאאאא 



א    289  אא 
   אאאאאא 
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2–5–5–6Wא 
 

 
 

אF2–28E Jאאאא 
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   אאאאאא 
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2–5–5–7Wאאא 
 

 
 

אF2 J29E Jאאאאאא 
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   אאאאאא 
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2–5–5–8Wאאא 
 

 
 

אF2–30E Jאאאאאא 
 
 



א    289  אא 
   אאאאאא 
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2–5–5–9Wאאא 
 

 
 

אF2–31E Jאאאאא 
 



א    289  אא 
   אאאאאא 
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2–6Wאאא 
ITאאאאא

אKאאאאאא
אאא،אא،
אאאאאאאאW 

1 JאאאאאאאK 
2 JאאאאK 
3 JאאאאK 
4 JאאאאK 
5 JXאK 
6 JאK 
7 JאK 
8 JאאK 

 
2–6–1Wאא 

1 Jא1W،אאאא،א،אK 
2 Jא1EWאאאK 
3 Jא2EWאאאאאאא 

2–6–2Wאאאאא 
1 JX K 

2 JאאאאF،אא،א
אא،א،אא،אאא

אאאEKאא
א24K 



א    289  אא 
   אאאאאא 
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3 J،אאאא
אK 

4 Jאאאא،אאא
א11EK 

5 Jא،5kVA،X
אאK 

6 Jאאאאאאא
אאאאאאא 

7 Jאאאאאאא
אאאאאא

،אאאאאאא
אאאאאא

אאאאאא،
אא،אאא

אאא6mאאאK 

8 Jאאאאאאא
אF2–32EK 

9 Jאאאאאאאאאא
אאF2–33EK 
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   אאאאאא 

 
 

-120- 
 

 

   

 
אF2–32E Jאא 
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   אאאאאא 

 
 

-121- 
 

 

 
 

 
אF2–33E Jאאא 

 



 

 

  

אאאאאאאא  

אאאאאא  

א



א





א





א







3
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אאW 
 

אאW 

אאW 

1K אאאאאאK 

2K אאאאאאK 

3K אאאאאK 

4K אאאאאK 

אאאWאאאאאא 

אאאK 

אאW30K 

אאW 

1K אאK 

2K אאK 

אאW 

Kאאאאא 
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 אאא אאאא 
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אאWאאאא 
3–1W 

אאאאא
אאאאאאאאאא

אאאאאאKאאאא
אאאאK 

אאאאאא
אאאאאאאאK 

אאאאK 
1K אאK 

2K אאK 

3K אאK 

4K אאK 

5K אK 

6K א24אK 

 
3–2Wאאא 

אאאאאאא
אKאאאאאאאא

א،אאאW 

1 JאאWאW 

 אאK 

 אאאאאK 

2 JאאWאא
אKא150٪אK 



289 א אא 

 אאא אאאא 
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3 JאWאאא10% , 30% ،
אאאא 

א 

א א
א

 
א א 

      

 
א 

א א  
אא א 

ه  
א

ه   
        

 
אא 

א א  
א   

א   
אאW15٪אK   

א10٪   
אא   

 



289 א אא 

 אאא אאאא 
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3–2–2WWאא 

אא
380/220V K3א–1אאאאא
K 

 

 
אF3–1E Jאאא 

 

אP1 = 2HpK 
אP2 = 3HpK 

אP3 = 1.5HpK 
א200WK 

אא80% ZηאPF = 0.9K 



289 א אא 

 אאא אאאא 
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אא0.5אm 
אא1.5אm 

א4אm 
אאא0.5אm 

א8A 
אאא120 SRאא70 SRאא

150٪אK 
אאאא0.5m 

אא 
1 JאאK 
2 JאאאK 
3 JאאK 
4 JאאאK 
5 JאאאאK 
6 JאאK 
7 JאאאאאK 
8 JאאK 
9 JאאאK 

10–אאK 

1 Jא 
W1HP = 746W 

√3IVcos(Ø)Pin  =      ،           Pin =              

אI =                   

אICIst = 5  

Pout ×  100 
 

η 

Pout ×  100 
 

η√3Vcos(Ø) 



289 א אא 

 אאא אאאא 
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אאאא،אא
אאאK 

 

 אא אא אא 
אFAE 3.5 4.7 2.4 

אFAE 15.7 23.6 12 
א

F2E 
N.Y.M.J 5*1.5  

mm2 
N.Y.M.J 5*1.5  

mm2 
N.Y.M.J 5*1.5  

mm2 
 

2 Jא 
P=3*200=600WK 

אI=P/V=600/220=2.7AK 
אאWFH07V-U A=1.5mm2KE 

3 Jאא،אK 
Wא3mK 
אאאא 

א 
א

1 
א2

 
א3

 
א 

 
 2.5 2.5 2.5 7.5 

 2.5  2.5 5 
 5.5 7 5.5 18 

א 30.5 
א10٪ 3.5 

אאWאא 34 
אZאאC3Z34C3Z102 

אאZ3LאאZ12 
אאWא12 



289 א אא 

 אאא אאאא 
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4 Jאאא 

אאאאא 

א 
א1

 
א2

 
א 

 
 1 1 2 
 13 13 26 

א 28 
א10٪ 3 

אאWאא 31 
אאZאאC3Z31C3= 91 

אאWH07V-Uא1.52 

אאZ3LאאZ11 
אאWא12 

 

5 Jאאא 

אאאאאא 

א 
א
1

 

א
2

 

א
3

 

א 
 

 3 3 3 9 
 7 8.5 9.5 25 

א 34 
א10٪ 4 

אאWאאא 38 
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6 Jא 
א 

אא


א 
 

א
ه

א
ه



1א12  J3 24  J69 
2א1   J5 28  J190 
31   J6 6  J36 
4   J3 12  J36 
51  50 J J9 504 

6 
NYMJ5*1.5mm2 

  5 40  J200 

7

4
3א

אאFI4
אא 

  J8001  J800 

8 
H07V-U 1.5mm2 

 501 190 292 

9   J307 50210 
10אא  J108  J80 
11אא   J503  J150 

12
אאא

אא 
  J8 8  J64 

13   108  J80 

א 221
2 

 



289 א אא 

 אאא אאאא 
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7 Jאאאא 
 

א א
 

א
 

 

1אא  1  
2א  2  
3אאאא 1  

4אא  0.5 
5אא  10 

 2   6אאא
אא  2  

 3   7אאא
אא  3  

 2   8אאאא
אא  2  

9אא  0.5 

10א  2  

 4   11אאא
FאE  4  

12אאאא  1  

א  19 

א  21 

 



289 א אא 

 אאא אאאא 
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8 Jא 
 

א
א 


א 

 
א

 ه ه 

 

 19 1517 J326אCא 

 21  J10 J210 

א 536 

 
 
9 Jאא 

א  א 
 ه  

 

א  J J2212  

א  J J536  

אא J J804 150٪א 

א  J J356 10٪א 

אא  J J3908  
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3–3Wאאאא 
3–3 J1W 

אאאאא
אאאאאK 

3–3–2Wאא 
1K אאאWאא

אאאאאאK 

2K אאW،א
אאא،אאאאK 

3K אWאFIonization smoke detectorE
K 

4K אאWאאאאא
אאאאאא،K

אאK 

5K אWא
א،אאא

،אאא
אאאK 

6K אאWא،אאא
אK 

7K אאWאא
אK 

 
אF3–2EאאאHAMPDEN 



289 א אא 

 אאא אאאא 
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אF3–2E Jאאא 

 
3–3–3Wאאא 

אאאW 

3–3–3 J1Wאאאא 
אאאאW 

1K אWאאאאאא
אאאK 



289 א אא 

 אאא אאאא 
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2K אאWאאא،אאאא
אK 

3K אWאאאאאאאא
אK 

4K אWאאא
אWאאאאK 

אאאאאא
אK 

3–3–3–2Wאאא 
אאאאאאא

אK 
אF3–3Eאאאאאאא

אK 
 

 
אF3–3E Jאאא 

 
3–3–4Wאא 

אא
אאאאW 

1K א2000K 

2K אאאא300K 
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 אאא אאאא 
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3K אאאאא
א30אK 

4K אאאאאא130אK 

5K אאא60אK 

6K אK 

7K אאאא81אK 

8K אא9אK 

9K א 

10K אאאא9אא
א6K 

11K א20K 

PVCאאאKא    

A אאאW 
4IpLA =  

W 
I WאאK 
PWאא0.0178،0.0294K 

L WאK 
 



289 א אא 

 אאא אאאא 
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3–3–5W1W 
אאא 

1 JאאאW 
אאאאאא

אK 
 
 
2 Jאאא 

א 
 אאK 

 אאאאאK 

 אאK 

 אאאאאK 

 אאאאאK 

3 Jאאא 
 אאאאHampden K 

 אK 
אF3–4Eאאאא 
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 אאא אאאא 
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אF3–4E Jאאאא 
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 אאא אאאא 
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–אא 

אא 
1K אאאאF3–5KE 

2K אאא127VFbeepingKE 

3K אאאאF3–5EK 

 

 
אF3–5E Jאאא 

 



289 א אא 

 אאא אאאא 
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 Jאאאא 

אא 

1K אאאF3–6EK 

2K אאא127V Kאאאא1K 

3K אאאאאK 

4K אZone 1 StandardKאאK
Zone 1 Alarm אאאFאאא
EZone 1אאTBLא

אK 

5K אאAcknowlege אאאא
אZone 1אאTBLא

אK 

6K אאאzone 1 standardreset
אאK 

7K אאreset אאאTBL
אאאאאKresetא

אK 

8K אאאK 



289 א אא 

 אאא אאאא 
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אF3–6E Jאאאא 
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 אאא אאאא 
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 Jאאאאא 

אא 

1K אאאF3–7EK 

2K אאא127VKאאא1אK 

3K אאאאאK 

4K אאאאK 

 אאאאK 

 אאאאא 

אZone 1 Alarmאאא
אאאאאאאאאא

K 

Zone 1אאTBLאא
 

1K אאAcknowlege אאאא
אאZone1אאTBLא

אK 

2K אresetאאאTBLא
אאאאKresetא

אK 

3K אאאK 
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 אאא אאאא 
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אF3–7E Jאאאאא 
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 אאא אאאא 
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אא 

  

אאא1אאא
،אאאF√EאאאK

אאאא 
1Wאאא 

אאFאאE 
א 

 
  

1 Jאא
אK 

2 Jאאא
K 

3 Jאאא
אאK 

4 Jא
אאK 

5 J
אאK 

6 Jא
אאK 
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אאFאאEא 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
1Wאאא 

10 
אKKKKKKKKKKKKKKKKKKWאאW80٪א 

א א 

1 JאאK 
 
2 JאאאK 

 
3 JאאאאK 
4 JאאאK 

 
5 JאאK 

 
6 JאאK 

 
7 JאאאK 

 
8 JאK 

 

א  

 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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 אאא אאאא 
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3–4Wאא 

3–4–1W 
אאאאאא

אאאאאאאKא
AiphoneK 

3–4–1Wא 
אאא 

1K אאאאאK 

2K אאאאK 

3K אאK 

4K אK 

5K אK 

אF3–8Eא 

 
אF3–8E Jא 
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 אאא אאאא 
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3–4–2W2W 
אא 

1 Jאאא 
אאא

אאא
אאK 

2 Jאאא 
אאא 
 אאאאאK 

 אאאK 

 אאK 

 אאאאK 

 אאאאFאEאK 

 אאאאאK 

3 Jאאא 
1K אאאאאאK 

2K אאאאאFאKE 

3K אK 

4K א dc24VK 

5K K 

6K K 

 
 
 



289 א אא 

 אאא אאאא 
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 Jא 

אא 
1K אK 

2K אאF3–9EK 

3K אאK 

4K אאאK 

 

 
 

אF3–9E JאF–אE 
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 J 

אא 

1 JאאF3–10E 

2 JאאאK 

אאאאא،אאאאאאK 
 

 
 

אF3–10E JאFאE 
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אא 

 
 
 

 

אאא3א
אאאאאאא

،אF√E،אאא
אאאאK 

2Wאא 

אאFאאE 
א 

 
  

1 JאK 
2 Jאא

אאאK 
3 JאאאK 
4 Jא

Kא 
5 Jאאא

א 
6 Jאא

אK 
7 JאאK 

8 JאאאאK 
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אאFאאEא 

אאKKKKKKKKKKKKKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
2Wאא 

10 
אKKKKKKKKKKKKWKKKKKKאאW80٪א 

א א 

1 JאK 
2 JאאאאאK 
3 JאאאK 
4 JאאK 
5 JאאאאK 
6 JאאאK 
7 JאאK 
8 JאאאאK 

 

א  

 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אKKWKKKKKKKKKKKKKKKKKKKKKKKKKK 
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3–5Wאא 
אאאא

אאאK 

3–5–1Wא 
אאאא 

1K אאK 

2K אאK 

3K אK 

4K K 

5K אK 

אF3–11EאאאAiphoneK 
 

 
אF3–11E Jאאא 
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3–5–2W3W 
אא 

1 Jאאא 
אאאW 

 אאאאאאאאאK 

 אאאK 

 אאאK 

 אאאאאK 

 אK 

 Jא 

אאא 
אאאAiphoneK 

1KאאKC-DARK 

2KאאFאאEKC-IMRDK 

3KאEL-9SK 

4KPS-24E 24V DCK 

5KאK 

6KK 

אא 
1K אאאK 

2K אאאK 

3K אאאK 

4K אאאK 
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אF3–12E Jאא 
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אF3–13E Jאא 
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–א 

1 Jאאא 
אאאAiphone 

1K אאKC-DARK 

2K אאFאאEKC-1GRDK 

3K אאFEKC-1HRDK 

4K אאFEKC-1HRDK 

5K אEL-9SK 

6K PS-24E 24V dcK 

7K אK 

8K K 

9K K 

10K אK 

אא 
1K אא13אK 

2K אאאאF3–14EK 

3K אאאK 

4K אאאאF3–14EK 

5K אאK 

6K אאאאF3–14EK 

7K אאאאאK 

8K אאK 
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אF3–14E Jאא 
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אא 
 

  
אאא3א

אאאאאאא
F√EאאK 

3Wאא 

אאFאאE 
א 

 
 

1 J
אאK 

 

2 JאאK 
 

3 Jא
K 

 

4 JאF
אKE 

 

5 JאאK 
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אאFאאEא 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

3Wאא 
10 

אKKKKKKKKKKKKKKKKKKWאאW80٪א 

א א 

1 JאאK 
 
2 JאK 

 
3 JאאK 

 
4 JאFאKE

 
5 JאאK 

 
6 JאK 

 

 

א  

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
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3–6Wאא 

אאאא
אאKאF3–15E

אאK 
 

 
 

אF3–15E JאאK 
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3–6–1Wאא 

אF3–16Eא 

1K אאאK 

2K אאאאK 

3K אאאאK 

 

 
 

אF3–16E Jאא 
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 אאא אאאא 
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3–6–2Wאא 

1 JWאאא 
אאאאאאא

אKאאאK 

2 JWאאא 
אאאW 

 אאK 

 אאאK 

 אאאאאאK 

 אאאאאK 

 אK 

3 JWאא 
1K FLU 110EThebenK 

2K 220V/100WK 

3K K 

4K K 

5K אK 

4 JWאא 
1K אאK 

2K אאא40LuxK 

3K 220V/100WK 

4K 220VK 

5K אאאאאK 
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אF3–17E Jאא 
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 אאא אאאא 
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אF3–18Eאאאאא 
 

 
 

אF3–18E Jאאא 
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אא 
 

  
אאאF4Eאא

،אאאאאאF√E
אאא 

F4EWאא 

אאFאאE 
א 

 
  

1 Jא
אK 

2 Jאא
אK 

3 Jאא
אK 

4 JאאK

5 JאאאאK 
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אאFאאEא 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

4Wאא 
10 

אKKKKKKKKKKKKKKKKKKWאאW80٪א 

א א 

1 JאאK 
2 JאאK 
3 JאאאK 
4 JאאK 
5 JאאאאK 
6 JאK 

 

א  

 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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3–7Wאא 
אאאאאאאאא

אאKאאאאאאאא
אאאאאFאאאא

אאאKEאF3–19EאאK 
 
 

 
 

אF3–19E Jאא 
 
3–7–1Wאא 

אאאאא
אאאKאאאאW 

1K אאK 

2K אא
אK 



289 א אא 

 אאא אאאא 
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3K אאא
אאK 

אF3–20Eא 
 

 
 

אF3–20E Jא 
 

אאאאSERVODAN 
 

 
 

אF3–21E Jאא 
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א 
1K אK 

2K אא2mK 

3K אאאK 

4K אאאאאאK 

5K אאאאK 
 

אF3–22Eא 
 

 
 

אF3–22E Jא 
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- 169 - 

 
3–7–2W5Wא 
1 Jאאא 

אאאאאאא
אKאאK 

2 Jאאא 
אאאW 

 אאK 

 אאאK 

 אאאאאאK 

 אאאאאK 

 אK 

3 Jאא 
1K K 

2K K 

3K א 

4K 220V/100WK 

5K K 

6K K 

7K אK 

4 Jאא 
1 J אLאאאאK 

2 J 220/100WK 

3 J אאא40LuxK 

4 J אא2minK 

5 J אא220VK 
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6 J אאאאאK 
אF3–24Eאא 

 


 

אF3–24Eאא 
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 אאא אאאא 
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אF3–25Eאאאאא 
 

 
 

אF3–25E Jאאאא 
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אא 
 

  
אאא5Wא

،אאאאאאF√E
אאאK 

א 

אאFאאE 
א 

 
 

1 J
אאK 

2 Jא
אK 

3 Jאא
K 

4 Jא
אK 

5 Jאא
אK 

6 JאאK
7 JאאאאK 
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אאFאאEא 
 

אאKKKKKKKKKKKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKKKאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

5W 
10 

אKKKKKKKWKKKKKKKKKKKאאW80٪א 

א א 

1 JאאK 
2 JאאK 
3 JאאK 
4 JאאאK 
5 Jאא 
6 JאאאאK 

 

א  

 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
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 אאא אאאא 
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3–8Wאא24 
3–8–1Wא 

אאאאאKא
אאK 

 אאאK 

 אאאאאאאאK 

 אאK 

 אאK 

 אK 

אאאאFKאאKEא
אאאK 

 

 
אF3–26E Jא24 



289 א אא 

 אאא אאאא 
  
  

- 175 - 

3–8–2W6Wאא24 
1 JאאאW 

אאאא24
K 

2 Jאאא 
 אאאאא24K 

 אאK 

 אאאאאאK 

 אאאK 

 אאאאאK 

 אK 

3 Jאא 
1 J  

2 J K 

3 J 24Theben SUL 181hK 

4 J 220 V/100WK 

5 J K 

6 J K 

 
4 Jאא 

אאאאאF3–27E 
אאK 

אאאK 
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 אאא אאאא 
  
  

- 176 - 

 
 

אF3–27E Jא 
 

 
 

אF3–28E Jאאא24א 
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אא 
 

  
אאא6Wא24א

אא،אאאאאא
F√Eאאאא،

אאאK 

6Wאא24 

אאFאאE 
א 

 
 

1 JאאK 
2 Jאא24

K 
3 Jאא

אK 
4 Jאא

אK 
5 JאאאאאK 
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אאFאאEא 
 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWאWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

6Wאא24 
10 

אKKKKKKKKKKKKKKKKKKWאאW80٪א 

א א 

1 JאאK 
2 Jאא24K 
3 JאאאK 
4 JאאאK 
5 JאאאאאK 
6 JאK 

 

א  

 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
אKKKKKKKKKKKKKKKKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 



 

 

  

אאאאאא  

אאאאאא  

א


א
א






4
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אאWאאאאאא 
 

אאW 

אא 
1 J אאאאא 
2 J אאאא 

3 J אאאא 
 

אאאWאאאאאאאאK 
 

אאW12 
 

אאWאאא 
 

אאW אאאאK 
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אאאWאאא 
 

אאאאאאאFאE
אאא،אאאאאאא

אאאK 
אאאאאאאאא،

אW 

1 Jאאאאאא 
2 Jאאא 
3 Jאאא 

 
4 J1Wא 

אאא
אאאאאאא90٪אא

אא،אK 
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 אאא אאא 
 
 

-180-  

4 J1 J1WאW 
אאאאאאא

א،אאאF
אEאאאKאא

אאאאאאK 
 
4 J1 J2WאW 

אאאאאאאא
אאאא

א50٪אאאא
א20K 

 
4 J1 J3WאW 
אFAhEW

                                         TIC  
W 

Tא 
Iא 

אCאאאW 
1 J אK 
2 J אאאK 

3 J אאK 

4 J אK 
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 אאא אאא 
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4 J1 J4WאאW 
אאאאאאא،

א250mA824אW 

C = 8 * 0.25 = 2 Ah 
 
4 J1 J5Wאא 

4 J1 J5 J1Wאאא 
Wאא 

 א  א  א אא א א    
F4 J1EאאאאאK 

 

א
hr 

א
mA 

א
א 

אCא 
אCאCא 

א 
V 

84 10 AA 51 C 13 1.5 

100 20C 50 C 25 1.5 

150 37.5D 61 C 33 1.5 

25 10 F22 49 C17C 26 9 

230 20  J 90 C54C 66 9 

500 20  J 54 C54C 56 9 
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אF4 J1E–אא 
 

Wא 
אאאאK

אאאאאK 
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 אאא אאא 
 
 

-183-  

4 J1 J5 J2Wאא 
W 

1 J K 
2 J K 

Wאא 
Kאאאאאא

אאאאאאאא
אאKאF4 J2EאאאK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF4 J2E–אא 
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WאאFאNi - CdE 
אאאאאאא

אאאא،א
אאאK 

אאאאאCd (OH)אאא
אFOH2ENiאאא

אF4 J3EאאאK 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF4 J3E–אא 
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4 J1 J6Wא 
אאא

،אאא
אF4 J4EאאW 

1 J אאאאא
אאK 

2 J אאאK 

3 J אאאאאK 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

אF4 J4E–אא 
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4 J2Wאאא 
אאאאא،

אאאאאא،אF4 J5E
،אאאאF4 J6Eאאאא

אאא 
 

 
 

אF4 J5E JאאאאK 
 

 
 
 
 
 
 
 
 
 
 
 

אF4 J6E JאאאאאאאK 
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אאאאאKאא
אאאאאא

אאאאאאא،א
אאאאאאאK 

אאאאאאאאאא
אאאא

F4 J7EK 
 

 
 
 
 
 
 
 

אF4 J7E JאאאאK 
 

4 J3WאאאW 
 א א     א א    א   

אאKאW 

1 J אאאאSTATIC U.P.S  
2 J אאאאROTARY U.P.S  
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4 J3 J1Wאאאא 
אאאאא

K 

–אאאאאאאW 
 
 
 
 
 
 
 

 
 

 
 
 

                                                                                                                             
                                                                                                                               

  
Manual   by Bass               

 
 

 
 
 
 
 

 

  الأحمال

  Rectifier        مقوم

  
 Batteryبطارية 

  
  

 Inverter     عاآس

       مفتاح إلكتروني      
S.B.S             

  

˜

  ̃ 

Main  
S l
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אאW 

אאON א95% אא
S.B.S אFאאאאE،

אאאאאAC DC 
אאאא،אK 

אאאW 
S.B.S OFF אאאDC 

AC אאאK 
 

 JאאאאאאאW 
אאאW 

 
אאW 

 
 
 
 
 
 
 
 
 
 
 

 
 

Main Supply                    
 
 
 

Fuse                                      
 
 
 
  

Rectifier                      
 
 
 
 
  
  
  
 

Battery        
  
 
    
 

    
Distribution board                                    

  

̃
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אאW 
אאDC Wאאא

FאE،אאאאK 

אאאW 
א א א  F אאא

אאאאאאאKE 
 

אאW 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
  
  
  
  
  

Main Supply                                  
 
 
 
 

       Fuse                                        
        

 
 
 
 

         Rectifier                        
 
 
 
 
 
 

           Battery           
  
  

 Relay                  
 

D.B                                                 
 

  
  

̃
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אאW 
Relay OFF אאאK 

אאאW 
Relay ON אא

אאאא–א… 
 

אאW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
  
  
  

  
  

R2                
  

                                                                                                            
Main  Supply                          

 
                                                                                                 R1    

                               
  

                                           
 

                                                                  
 
 

                                                         B 
 
  
  
  
 
 
 

                          
                                                      Diode                                         

                 
  
   
  

             D.B                                                                                     
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אאW 
אאאR2 DC 

אאאDIODE א،אא
אאR1 DC אK 

אאאW 
،אאאא

אאK 
W 

DIODE אאאא
אDIODE אK 

 

4 J3 J2WאאאאW 
Main Supply 

 

א 
 

 
         
 

B                                                                   
  

                                             
  

 
 

 
 
þab¼

S.
B

  

 G  
    

  
     M       

   

 
 
R

D.U 
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אאW 
א    א א  א א א א  S.B.S  

אאאON אDisconnecting 

Unit (DU) OFF Kאאאא
א    א    א  א   

א א א א  א   א
אDU K 

Wאאא 
אאON OFF אOFF ON 

אאאאאא
אDU KאאאאאאK 
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אא 
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אא 
 

1- Rapid Electrical estimating & pricing Fifth edition kolstad/kahnert Mc Graw 

hill .  

2- Electrical installation practice Book 2 fifth Edition H.A>Miller Blackwell 

Scientific Publications 1994.  

3- Electrical Installation Handbook . Germany Siemens co john Wiely &Sons 

1987. 

4- Electric power Engineering proficiency course GTZ . 

5- Trevor linsley , Advenced Electrical Installation work ,1990  

6- Kאא،אאאאאא،
אא،אא2000א .  
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