
Department of Fuel and Energy Technologies Engineering       Electric Technology                          Second level 

1 
By: Faisal Ghazi 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

 

  
 
 

College of Oil and Gas Engineering Technology 
 
 
 
 

Second level 
 
 
 
 
 
 



Department of Fuel and Energy Technologies Engineering       Electric Technology                          Second level 

2 
By: Faisal Ghazi 

 

 
 

 
 
 
 
 
 

Lecturer: Faisal Ghazi 

Units 
 Hours in a week Target students Subject 

Total T Practical Theory First year 
students 

Electric Technology 
 5 1 2 2 

 
 
 
 

 
General aims:    
       This course will provide the student with the fundamentals of 
connection of electrical circuits and prove electrical theories in practice. 

 
 

 
 

 
 

 

 انجايؼح انرقٍُح انشًانٍح

 كهٍح هُذضح ذقٍُاخ انىقىد وانطاقح
 

 أضى انًادج: ذكُهىجٍا انكهرتاء

  هُذضح ذقٍُاخ انىقىد وانطاقحقطى  -نثاٍَحاانًرحهح وانقطى: 

 (انطٍطرج)ياجطرٍر هُذضح انكرروٍَك و فٍصم غازي تشاو يذرش انًادج: و.

 خ 1+  ع 2ٌ +  2ػذد انطاػاخ الاضثىػٍح: 

 واَىاع انرتط واثثاخ انُظرٌاخ انكهرتائٍح ػًهٍاانهذف يٍ انًادج: ذؼرٌف انطانة ػهى أضص ذكُهىجٍا انكهرتاء 

 هُذضح ذقٍُاخ انىقىد وانطاقح/ قطى نثاًَانجسء انُظري/ انصف ا-يفرداخ انًُهج نًادج ذكُهىجٍا انكهرتاء

 

The Aims 
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 انًفرداخ الاضثىع

 ذاثٍر درجح انحرارج ػهى قًٍح انًقاويح -انرىصٍهٍح -انًقاويح 1-2

 رتط انًقاوياخ ذىانً وذىازي ويخرهط -قاَىٌ اوو  3-4

 يجسئ انفىنرٍح وانرٍار واضرخذاياذه فً حم دوائر انكهرتائٍح يغ ايثهح يحهىنح 5-6

 قاَىًَ كٍرشىف نهفىنطٍح وانرٍار 7-8

 وتانؼكص وذحىٌم يصذر انفىنطٍح انى يصذر ذٍار وتانؼكصانرحىٌم يٍ انرتط انُجًً انى انًثهثً  9-10

 َظرٌح اَرقال اقصى قذرج -َظرٌح ثفٍُ  11-12

 َظرٌح َىرذٍ 13

 انُظرٌح انؼقذٌح 14

 َظرٌح انرراكة-َظرٌح ياكطىٌم 15

 انذوائر انًغُاطٍطح 16

 انفىنطٍح وانرٍار انًرُاوب 17

 نهفىنطٍح وانرٍارانرردد وطىل انًىجحوانقًٍح انهحظٍح  18

 دوائر انرىانً انًركىَح يٍ يهف ويقاويح ويرطؼح 19

 رضى يخطط انطىر-انًًاَؼح وزاوٌح فرق انطىر 20

 دوائر انرىازي انًركىَح يٍ يقاويح ويهف ويرطؼح 21

 رضى يخطط انطىر-ػايم انقذرج-انطًاحٍح 22

 دوائر انرٍٍَ وخىاصها 23

 انُجًً وانًثهًانرتط  -َظاو ثلاثً الاطىار 24

 انًحىنح 26

 ذؼذٌم انفىنطٍح تاضرخذاو يىحذ َصف يىجح 27-28

 ذؼذٌم انفىنطٍح تاضرخذاو يىحذ يىجح كايهح 29-30

 

 

Resistance -: It may be defined as the property of a substance due to which it 

opposes (or restricts) the flow of electricity(i.e., electrons) through it. 

The Unit of Resistance: The practical unit of resistance is ohm. The symbol for ohm 

is Ω.  
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Laws of Resistance: 

The resistance R offered by a conductor depends on the following factors: 

(i) It varies directly as its length, l. 

(ii) It varies inversely as the cross-section A of the conductor. 

(iii) It depends on the nature of the material. 

(iv) It also depends on the temperature of the conductor. 

 

     

 

 

 

 

 

 

 

Specific Resistance or Resistivity: the resistance between the opposite faces of a meter cube 

of that material. The unit of resistivity is ohm-meter (Ω-m) 
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Example: Most homes use solid copper wire having a diameter of 1.63 mm to provide 

electrical distribution to outlets and light sockets. Determine the resistance of 75 meters of a 

solid copper wire having the above diameter. 

 

Solution: 

 

 

Now, using the Table above, the resistance of the length of wire is; 

 

 

 

 

Example: Bus bars are bare solid conductors (usually rectangular) used to carry large currents 

within buildings such as power generating stations, telephone 

exchanges, and large factories. Given a piece of aluminum bus bar 
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as shown in Figure, determine the resistance between the ends of this bar at a temperature of 

20°C. 

 

 

Temperature Effects: 

The resistance of a conductor will not be constant at all temperatures. As temperature increases, 

more electrons will escape their orbits, causing additional collisions within the conductor. For 

most conducting materials, the increase in the number of collisions translates into a relatively 

linear increase in resistance 
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Temperature Intercepts and Coefficients for Common Materials 

 

 

 

 

 

 

 

We observe an almost linear increase in resistance as the temperature increases. Further, we see 

that as the temperature is decreased to absolute zero (T=-273.15°C), the resistance approaches 

zero. In Figure, the point at which the linear portion of the line is extrapolated to cross the 

abscissa (temperature axis) is referred to as the temperature intercept or the inferred absolute 

temperature T of the material. By examining the straight-line portion of the graph, we see that 

we have two similar triangles, one with the apex at point 1 and the other with the apex at point 

2. The following relationship applies for these similar triangles. 

    
    

    
    

Example: An aluminum wire has a resistance of 20 Ω at room temperature (20°C). Calculate 

the resistance of the same wire at temperatures of -40°C, 100°C, and 200°C. 

Solution: 
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Ohm’s Law: The ratio of potential difference (V) between any two points on a conductor to the 

current (I) flowing between them, is constant, provided the temperature of the conductor does 

not change. 

 
 

Example: Calculate the current through a 10Ω resistor when the voltage increased from 5V to 

20V. 

  

Example: Determine the amount of current for the circuit shown in Figure below. 

(V=25v),(R=4.7). 

 

 

. 

Class Work: How much resistance is needed to draw 5mA of current from the battery if Vs 

150v? Consider the circuit consists of a DC power supply and one resistance. 

 

 

 

 

 

 

 

 

 



Department of Fuel and Energy Technologies Engineering       Electric Technology                          Second level 

9 
By: Faisal Ghazi 

 

Resistance in Series 

 When some conductors having resistances R1, R2 and R3 etc. are joined end-on-end as in 

Figure below, they are said to be connected in series. 

 

 

 

 

 

 

 

Example: Find the current passing through (R3) in the circuit of the figure and voltage drop 

each resistor. 

 

 

 

Ans:200 mA 
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H.W.:-Find the value of R4 &power at R4 if current cct is 200mA  

 

 

 

Ans:343Ω 
 

H.W:-Determine the total amount of power and power in all the resistors. 

 

 

 

Ans:2.25, P1=225mw, P2 = 270mw,P3 =1.26mw, P4= 495mw. 

Resistance in Parallel: 

 When three resistances are connected, as shown in Figure, it is said to resistances in 

parallel. The current in each resistor is different and the total current is the sum of the three 

separated currents. 
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Example:- Calculate the total resistance of the cct in Figure. (answer RT=13) 

 

 

 

Example:- Find the voltage source and the current through each resistor. 

 

Ans Vs=1.36 

 

 

 

H.W: Determine the total amount of power in the cct shown & the power of each resistor. 
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Example:- Determine the voltage drop across each resistor and the current through of each 

resistor using Ohm’s law. 

Solution:  Ra = 2Ω, RB = 2Ω, Rc = 1Ω 

RT = 5Ω→IT= 
  

  
 = 

   

  
 = 2A  

I1 = 2A         V1 = I1 R1→V1 = 2*4 = 8v 

RA = 2v         RB = 2v 

V2 = 2v           V3 = 2v 

I2 = 
  

  
 = 0.5A                   I3 = 

  

  
  0.5A → RA = 1A,  RB = 1A,    I4 = I5 = 1A 

V4 = I4 R4 = 0.5v,   V5 = I5 R5 = 1.5V 

 

 

 

 

 

Example:-Determine the current through of each resistor, voltage drop across each resistor and 

the power of each resistor.by using Ohm’s law. 

Solution: Ra = 3.6,  Rb = 2Ω,  Rc = 6Ω,  Rd = 2Ω,  RT = 5.6Ω 

IT = 
  

  
 = 

     

    
       

VA = IA RA →VA= 3*3.6 = 10.8v 

V1 = 10.8v,V2 = 10.8v 

I1 = 
  

  
 = 

     

  
 = 1.2A 

I2 = 
  

  
 = 

     

  
  = 1.8A 
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VD =       → VD = 16.8 - 10.8,     VD = 6v = V6 

   
  

  
 

  

  
   ,                     

V3=    R3= 1*4 = 4V 

V4&V5= 2v 

   
  

  
 = 

   

  
 = 0.333A,      

  

  
 = 

  

  
 = 0.666A  

P1=  V1=1.2*10.8=12.96W,     P2=  V2=1.8 *10.8=19.44W 

P3=  V3=1*4=4W,   P4=  V4=0.333*2=0.666W 

P5 =   V5=0.666 *2=1.332W,   P6=  V6=2*6=12W 

PT =   VT = 3*16.8 = 50.4W 

 

Voltage Divider Rule:                          ًذقطى انفىنطٍح ارا كاَد انًقاوياخ يرتىطح ػهى انرىان  

 

 

 

 

          
  

  
    ,       

  

  
     

Where x=1,2,3,4,…. 
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Example:-Using the voltage divider rule, determine the voltage across R1&R3 (if Vs = 45v). 

 

Solution:  RT = 15kΩ,    
  

  
     

 

  
        

H.W.-: (Answer v3 = 24v,v2=15) 

  

Example:- Determine the voltage across 5Ω in the following circuit. 

 

Solution:   ٓلاؽظخ: ػ٘ذٓب رٌٕٞ اُذائشح اٌُٜشثبئ٤خ ٓشثٞغخ سثطب

 ٓخزِطب ك٤غت رجغ٤طٜب ٝرؾ٣ِٜٞب ا٠ُ دائشح رٞا٢ُ

       
    

     
             

    
  

       
               

 

 

 

 

 

The Current Divider Rule:                    ٌقطى انرٍار ارا كاَد انًقاوياخ يرتىطح ػهى انرىازي  

 ك٢ ؽبُخ ٝعٞد ٓوبٝٓزبٕ ٗغزخذّ اُوبٕٗٞ اُزب٢ُ:

     (
  

     
)         (

  

     
) 

 ٛ٘بُي ؽبلاد خبصخ ػ٘ذٓب ٣ٌٕٞ ُذ٣٘ب أًضش ٖٓ ٓوبٝٓز٤ٖ ك٘غزخذّ:
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Example:- Find I1 and I2 in Figure below. 

 

 

 

Example:- Determine the power at 6Ω using the current divider rule for the circuit below. 

 

Solution: 

   

   
            

      
  

    
        

  

  
    

     
 

   
 

  

  
      

                         

 

 

 

 

Example:- Find V3 and I5 for the circuit shown below. 

 

Solution:  

 

 

            → 
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                                                                                           → 

 

 

     
 

 
          

 

       
 

 
         

 

 

Kirchhoff’s Laws: Kirchhoff’s laws, two in number, are particularly useful (a) in determining 

the equivalent resistance of a complicated network of conductors and (b) for calculating the 

currents flowing in the various conductors. The two-laws are: 
 

1. Kirchhoff’s Point Law or Current Law (KCL) 

It states as follows: 

in any electrical network, the algebraic sum of the currents meeting at a point (or junction) 

is zero. 
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2. Kirchhoff’s Mesh Law or Voltage Law (KVL) 

It states as follows: 

The algebraic sum of the products of currents and resistances in each of the conductors in 

any closed path (or mesh) in a network plus the algebraic sum of the e.m.fs. in that path is 

zero. 
                 

               

 

Steps to apply KVL: 

1) For each one of the loops in the circuit, define a loop current around the loop in 

clockwise (or counter clockwise) direction. These loop currents are the unknown 

variables to be obtained. 

2) Apply KVL around each of the loops in the same clockwise direction to obtain the 

equations. While calculating the voltage drop across each resistor shared by two loops, 

both loop currents (in opposite positions) should be considered. 

3) Solve the equation system with the equations for the unknown loop currents, knowing 

that the number of equations is equal to the number of unknown variables and equal to 

the number of loops. 

 

Example: Verify Kirchhoff’s voltage law for the circuit of Figure 
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Example: Find the current in each branch for the circuit shown. 

 

Solution: 

Step1) Assign the current as shown in figure, 

Step 2) Indicate the polarities of the voltage drops on all 

resistors in the circuit using the assumed current directions. 

Step 3) Write the Kirchhoff voltage law equations. 

Loop abcda: 6 V- (2 Ω)I1 + (2 Ω)I2 - 4 V = 0 V 

Notice that the circuit still has one branch which has not been included in the KVL equations, 

namely the branch cefd. This branch would be included if a loop equation for cefdc or for 

abcefda were written. There is no reason for choosing one loop over another, since the overall 

result will remain unchanged even though the intermediate steps will not give the same results. 

Loop cefdc: 4 V- (2 Ω)I2 - (4 Ω)I3 + 2 V = 0 V 

Now that all branches have been included in the loop equations, there is no need to write any 

more. Although more loops exist, writing more loop equations would needlessly complicate the 

calculations. 

Step 4) Write the Kirchhoff current law equations. By applying KCL at node c, all branch 

currents in the network are included. 

Node c:     I3 = I1 + I2 

To simplify the solution of the simultaneous linear equations we write them as follows: 

2I1 - 2I2 - 0I3 = 2 

0I1 -2I2 - 4I3= -6 

1I1 + 1I2 - 1I3 = 0 

The principles of linear algebra allow us to solve for the determinant of the denominator as follows: 
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Example: Determine the current in each resistance using (KVL) and (KCL)  

Solution: L1:   8-5I1-10I2=0 → 5I1+10I2=8              (1) 

               L2:   -10+10I2-6I3=0 → 10I2-6I3=10         (2) 

I1=I2+I3   →  I1-I2-I3=0 

5I1+10I2+0I3=8            (1) 

0I1+10I2-6I3=10           (2) 

I1-I2-I3=0                     (3) 

  |
    
     
     

|                                       

  |
    
      
     

|                                           
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  |
   
     
    

|                                    

  |
    
     
    

|                                       

   
 

 
 

   

    
     ,         

 

 
 

   

    
     ,        

 

 
 

  

    
       

                                        

Example: Determine the current and voltage in each resistance using (KVL) and (KCL)  

Solution: I1=I2+I3 →  I1-I2-I3 =0   (1) 

L1:    45-30I1-25I3=0   → 30I1+25I3=45        (2) 

L2:   -75+30I1-45+15I2=0   → 30I1+15I2=120        (3) 

   |
     
     
     

|                   

                           

  |
     
     
      

|

                          

                 

  |
    
      
      

|                                       

  |
    
     
       

|                                     
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Superposition Theorem: 

“The total current through or voltage across a resistor or branch may be determined by 

summing the effects due to each independent source” 

Therefore, to apply this theorem: 

- Replace all other independent voltage source with a short circuit. 

- Replace all other independent current source with an open circuit. 

 

Example: For the circuit show, determine the current in the load resistor, RL. 

Solution: 

We first determine the current through RL due to the voltage source 

by removing the current source and replacing in with an open circuit 

(zero amps) as shown in Figure. 
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Example: Determine the voltage drop across the resistor R2 of the circuit shown. 

Solution: Since this circuit has three separate sources, it is 

necessary to determine the voltage across R2 due to each 

individual source. First, we consider the voltage across R2 

due to the 16 V source as shown in Figure below. 
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H.W. Repeat the same example to find the voltage drop in R1 and R3.    (Ans. VR1=27.0V, VR3=21.0V) 

Source Transformation: 

 

 

Vs = Is R 

Nodal Analysis:       )انرحهٍم انؼقذي( 

 رؼزٔذ ٛزٙ اُ٘ظش٣خ ػ٠ِ هبٕٗٞ ٤ًششٞف ُِز٤بساد. (1

 ٣غت رؾذ٣ذ اُؼوذ ك٢ اُذائشح، ٝاُؼوذح ٢ٛ ارصبٍ ػ٘صش٣ٖ اٝ اًضش ك٢ ٗوطخ ٝاؽذح. (2

 (.٣Reference Nodeغت اخز٤بس ػوذح ٓشعؼ٤خ ) (3

 .0عٜذ اُ٘وطخ أُشعؼ٤خ =  (4

 ُٞز٤خ اُؼوذح = ٓصذس اُلُٞز٤خ.ارا صبدف ٝعٞد ٓصذس كُٞز٤خ ث٤ٖ اُؼوذح ٝاُؼوذح أُشعؼ٤خ كزٌٕٞ ك (5

 

Example: Using nodal analysis method, find the current in 5Ω resistor. 

Solution: VD=0, VA=6v, VC=4v, VB=? 

at node B:   (
 

 
 

 

 
 

 

 
)  

 

 
  

 

 
  

 

 
    

  (
     

  
)  

 

 
       (

 

 
)  
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Example: Find VAB, for the circuit shown, using nodal analysis method. 

Solution: VC=0v, VD=4v 

at node A:   (
 

 
 

 

 
)  

 

 
   

 

 
       

 
 

 
                

at node B:   (
 

 
 

 

 
)  

 

 
   

 

 
             

 

 
                    

 

 
         

 
 

 
(
 

 
  )                               

    
 

 
                                         

Example: Find the voltage the 3Ω resistor shown in Figure below. 

Solution: VC = 0 

at node A: (
 

 
 

 

 
 

 

 
)   

 

 
   

 

 
   

 

 
     

 
  

  
   

 

 
               

at node B: (
 

 
 

 

  
 

 

 
)    
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Mesh Analysis (Maxwell’s):       )ًانرحهٍم انشثك( 

Example: Find the current through each branch of the network below. 

Solution:  5-1I1-6(I1-I2)-10=0 

-5-7 I1+6 I2=0 

-7      =5……….(1) 

10-6(                   2=-10……..(2) 

-7      =5………..(1)*6 

      2=-10……..(2)*7 

-42                  

42                   

-20  =-40   =2A 

6  -8(2) =-10    -16=-10  

                                                                                                                                                                     

Example: Find the current through the 10Ω resistor of the network shown below 

Solution:15v-8(               =0 

-11  +3                

-2                       

3  -10  +5I3=0………………..(2) 

-8(                       

8             ………….(3) 

D=|
     
     
     

|                                         

          

2 
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        |
       
     
   

|=-11(0-0)-3(0-0)-15(15+80)=-1425→        

     
          

Example: Using Mesh analysis Find the current through the 9v battery for the network shown. 

Solution:  4.4-7.8                

-9             …….(1) 

9-1.2(                

1.2  -1.42  =-9………..(2) 

-9             …….(1)*1.2 

1.2  -1.42  =-9………..(2)*9 

-10.8                

+10.8               

-11.34                  

 

Maximum Power Transfer:- In electrical engineering, the 

maximum power transfer theorem states that, to obtain 

maximum external power from a source with a finite internal 

resistance, the resistance of the load must equal the resistance 

of the source as viewed from its output terminals 

Max. power is PL max = 
  

   
 

Example: Find the value of RL such that maximum possible power will be transferred to 

RL. Find also the value of the maximum power and the power supplied by source under 

these conditions as shown in Figure. 

Solution: We will remove RL and find the 

equivalent Thevenin’s source for the circuit to 

the left of terminals A and B. As seen from (b) 
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Vth equals the drop across the vertical resistor of 3 Ω because no current flows through 2 Ω and 

1 Ω resistors. Since 15 V drops across two series resistors of 3 Ω each, Vth = 15/2 = 7.5 V. 

Thevenin’s resistance can be found by replacing 15 V source with a short-circuit. As seen from 

Figure (b), Rth = 2 + (3 || 3) + 1 = 4.5 Ω. Maximum power transfer to the load will take place 

when RL = Rth = 4.5 Ω.  

Maximum power drawn by RL = Vth
2
 /4*RL = 7.5

2
/4 × 4.5 = 3.125 W. Since same power is 

developed in Rth, power supplied by the source = 2*3.125 = 6.250 W. 

تنص المبرهنة علي أن  -:( Thevenin Theorem) مبرهنة ثيفينين

مصادر الجهد والمقاومات يمكن أن تحول لدائرة الدوائر الكهربائية ذات 

  ثيفينين المساوية لها وهي عبارة عن تقنية لتبسيط الدوائر الكهربائية

               

               

               

               

                                                                                       

  

 

 -:خطىاخ انحم

 (.RL) ثوبٝٓخ اُؾَٔ د اُز٤بس ك٤ٜبٗغ٢ٔ أُوبٝٓخ أُشاد ا٣غب (1

 .اُذائشح ٓلزٞؽخٗوّٞ ثبصاُزٜب ٖٓ اُذائشح كزصجؼ  (2

 (.Vth) اُلُٞط٤خ ٝٗغ٤ٜٔب كُٞط٤خ صل٤ٖ٘ ٗوّٞ ثو٤بط (3

 .ٗغزجذٍ ٓصذس اُلٞرط٤خ ثشٞسد ع٤شًذ ٝاُز٤بسثذائشح ٓلزٞؽخ (4

 (.Rth) ٓوبٝٓخ صل٤ٖ٘ٝٓخ أٌُبكئخ ٝٗغ٤ٜٔب بٗوّٞ ثو٤بط أُو (5

 

Example:- Find the equivalent voltage source in the circuit shown. 

Solution: Note: since AB is an open circuit, then the current is 

not flow in R1, then RT = R4 + R3 + R2 

RT = 2 + 1 + 1 = 4 kOhm 

I = 15/4 = 3.75 mA 

Ohm's law again, Vab = 2 * 3.75 = 7.5 mV 



Department of Fuel and Energy Technologies Engineering       Electric Technology                          Second level 

28 
By: Faisal Ghazi 

 

Example:- Calculate the equivalent resistor in the circuit shown. 

Solution: R1 = 16 Ohm + 4 Ohm = 20 Ohm. 

R2 = R1 // 5 Ohm = 20 Ohm // 5 Ohm = 4 

Ohm 

Rsigma = R2 + 1 Ohm = 5 Ohm  

 

                                                                      XL = XC   فإن التيار يصبح لا نهائيا. 

 

 

 

 

 

 

 حطاب ذردد انرٍٍَ:
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 Magntic Circuit:      انًغُاطٍطٍحانذوائر 

شح أُـ٘بغ٤غ٤خ رؼزجش ؿبُجبً ٌٓبكئخ ُِذاسح اٌُٜشث٤خ، ٢ٛٝ ػجبسح ػٖ ٓغبس ٓـِن ٣غش١ ك٤ٚ ك٤ط ٓـ٘بغ٤غ٢، ٣ٝؾز١ٞ ئُذاا     

ٓصذس هٞح ٓؾشًخ ٓـ٘بغ٤غ٤خ ٝٓٔبٗؼخ رؼبًظ ؽشًخ اُل٤ط، ثبُزب٢ُ ٝعٞد هٞح ٓؾشًخ ٓـ٘بغ٤غ٤خ ٣٘زظ رذكن ٓـ٘بغ٤غ٢ ًٔب 

شح اٌُٜشث٤خ ث٤٘ٔب رٌبكئ اُ٘لبر٣خ ئشح أُـ٘بغ٤غ٤خ ٌٓبكئخ ُٔوبٝٓخ اُذائإٔ اُوٞح أُؾشًخ اٌُٜشث٤خ ر٘زظ ر٤بس ًٜشث٢ ٝٓٔبٗؼخ اُذا

 .٢A ٝٓغبؽخ ٓوطغ ػشظ L شح ػبدح ٖٓ هِت ٓـ٘بغ٤غ٢ ثطٍٞ ٓزٞعطٚئأُٞص٤ِخ، ٝرزٌٕٞ اُذا
 

شح أُـ٘بغ٤غ٤خ ٢ٛ ئٝعٞد ُِشؾ٘خ أُـ٘بغ٤غ٤خ ٝإٔ اُز١ ٣وطغ اُذا٣غذس ثبُزًش أٗٚ ًٔب صجذ ك٢ هٞا٤ٖٗ ٓبًغ٣َٞ كئٗٚ لا 

ُٔؾشًخ ، ًٝزُي ٣غت اُزأ٤ًذ إٔ اُوٞح ارٔضَ خطٞغ أُغبٍ أُـ٘بغ٤غ٢ اُز٢ روطغ ٓغبؽخ ٓباُل٤ط أُـ٘بغ٤غ٢ ٝاُز٢ 

 .ٓـ٘بغ٤غ٤خ
 

   enstiyDFlex:       شذج انًجال انًغُاطٍطً
 

  
 

 
 

β: شذح أُغبٍ أُـ٘بغ٤غ٢ 

Φ: اُل٤ط أُـ٘بغ٤غ٢ 

A: ٓغبؽخ أُوطغ أُـ٘بغ٤غ٢ 
 

 احطة شذج انًجال انًغُاطٍطً
2
10*1.2 و

 -2
 10*6 وٌثر ويطاحح يقطؼه 

-5
 ضؤال: ارا ػهًد اٌ انفٍض انًغُاطٍطً هى 

 انحم: 

  
 

 
 

      

                  
 

 

 انفىنطٍح وانرٍار انًرُاوب:
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 انقذرج انفؼانح وانقذرج انغٍر فؼانح وانقذرج انظاهرٌح:

 (.S) أولاً: انقذرج انظاهرٌح أو انقذرج انكهٍح

، ُٝزا روبط ثبُلُٞذ        ٢ٛٝ رؼجش ػٖ اُوذسح اٌُٜشثبئ٤خ ا٤ٌُِخ ُِؾَٔ ٢ٛٝ ؽبصَ ظشة اُغٜذ ك٢ اُز٤بس       

رؼ٢٘ إٔ هذسح ٛزا أُؾٍٞ ا٤ٌُِخ أٝ ٤ًِٞ كُٞذ أٓج٤ش  500، كٔضلا ٓؾٍٞ ًٜشثبئ٢ عؼزٚ  (KVA) أٓج٤ش أٝ ثب٤ٌُِٞكُٞذ أٓج٤ش

٤ًِٞكُٞذ أٓج٤ش أ١ إٔ ؽبصَ ظشة اُغٜذ ػ٠ِ أغشاف أُِق الاثزذائ٢ ك٢ اُز٤بس اُذاخَ ٣غب١ٝ ٛزا  500اُظبٛش٣خ ٢ٛ 

ً ثذلاُخ اُوذسح ا٤ٌُِخ لإٔ أُؾٍٞ عٜبص ًٜشثبئ٢ عبًٖ لا ٣غزِٜي اُز٤بس دخِٚ ر٤بس ٝعٜذ  اُشهْ. )٣ؼُجَشُ ػٖ أُؾٞلاد دائٔب

 .ٝخشعٚ ر٤بس ٝعٜذ أ١ إٔ اُطبهخ اٌُٜشثبئ٤خ رٔش ثبُٔؾٍٞ دٕٝ إٔ رزؾٍٞ إ٠ُ صٞسح أخشٟ
 

 :(P) ثاٍَاً: انقذرج انفؼانح

٢ٛٝ رؼجش ػٖ اُوذسح اُؾو٤وخ أُغزلبد ثٜب ك٢ صٞسح ؽشًخ ك٢       

أُؾشًبد أٝ ك٢ صٞسح ظٞء ك٢ أُصبث٤ؼ أٝ ك٢ صٞسح ؽشاسح ك٢ 

اُغٜذ ك٢ اُز٤بس ك٢ ع٤ت رٔبّ اُضا٣ٝخ  ..إُخ، ٢ٛٝ ؽبصَ ظشة.اُغخبٗبد

، كٔضلاً  (KW) أٝ ثب٤ٌُِٞٝاد(W) ث٤ٖ اُغٜذ ٝاُز٤بس، ٢ٛٝ روبط ثبُٞاد

ٝاد رؼ٢٘ إٔ ٛزا أُصجبػ ٣غزِٜي  100ٓصجبػ ًٜشثبئ٢ ٓزٞٛظ هذسرٚ 

ٝاد ٓوغٞٓخ ػ٠ِ ؽبصَ ظشة اُغٜذ ك٢ ع٤ت  100ر٤بس ه٤ٔزٚ رغب١ٝ 

أٓج٤ش، ٝرُي ٤ُؼط٢ ٤ًٔخ ظٞء  0.45( = 100(/1*220رٔبّ اُضا٣ٝخ ))

ٝاد ٓضلاً، ع٤غؾت ر٤بس أػ٠ِ  150ٓؾذدح ك٢ ؽ٤ٖ ُٞ إٔ أُصجبػ هذسرٚ 

 .أٓج٤ش ، ٣ٝؼط٢ ٤ًٔخ ظٞء أًجش 0.60( = 150(/1*220= ))

 

 :(Q)ثانثا: انقذرج انغٍر فؼانح

كٔضلاً اُوذسح أُغزٌِٜخ ك٢ ٓـ٘طخ أُِلبد ٢ٛٝ رؼجش ػٖ اُوذسح اُز٢ ٣غزٌِٜٜب اُؾَٔ ٖٓ دٕٝ إٔ رزؾٍٞ إ٠ُ هذسح ٗبكؼخ،        

أٝ  (Var) ك٢ أُؾشًبد اُؾض٤خ ٢ٛ هذسح ؿ٤ش كؼبُخ لإٔ أُؾشى ٣غزٌِٜٜب ٖٓ دٕٝ إٔ رزشعْ إ٠ُ ؽشًخ، ٢ٛٝ روبط ثبُلبس

           .، ٢ٛٝ ؽبصَ ظشة اُغٜذ ك٢ اُز٤بس ك٢ ع٤ت اُضا٣ٝخ ث٤ٖ ٓٞعخ اُغٜذ ٝٓٞعخ اُز٤بس ar) V(Kثب٤ٌُِٞكبس

٠ٛٝ رزؾٍٞ ا٠ُ شـَ ٤ٌٓب٠ٌ٤ٗ أٝ ؽشاسح أٝ  ( P) ٣ٝشٓض ُٜب ثبُشٓض Kwh ٠ٛٝ روبط ثب٤ٌُِٞٝاد عبػخ انطاقح انفؼانح:

 .إظبءح
 

 (Q) ٣ٝشٓض ُٜب ثبُشٓض  ٠ٛٝKVar روبط ثب٤ٌُِٞكبس انطاقح انغٍر فؼانح:
 

٠ٛٝ ثب٤ٌُِٞ كُٞذ  (S)اُظبٛش٣خ ٣ٝشٓض ُٜب ثبُشٓض٣ٝؼشف أُغٔٞع الارغب٢ٛ ٌَُ ٖٓ اُوذسح اُلؼبُخ ٝاُـ٤ش كؼبُخ ثبُوذسح 

 KVA           S = P + Q    آج٤ش
 

  power factor يؼايم انقذرج
 

 cos Ф) )اٝ (P.F) ٓؼبَٓ اُوذسح: ٣ٝشٓض ُٚ ثبُشٓض
 

 (S) انظاهرج انقذرج / (P) انفؼانح )انقذرج = (P.F) انقذرج يؼايم
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 :ٗغجخ اُزؾ٣َٞ ا٠ُرص٘ق أُؾٞلاد ٖٓ ؽ٤ش ٝ

 Step-upٓؾٞلاد ساكؼخ  -1

 Step-downٓؾٞلاد خبكعخ  -2
 

 
  

  
 

  

  
 

  

  
     

  

  
                    

 

Note: 1) If P1 = P2 then efficiency is 100% (ideal). 

          2) If N1 = N2 then the voltages are equal. 

          3) If N2 > N1 then the transformer is step-up and vice versa. 

 where N is number of turns. 
 

Example: An electric transformer having a primary coil connected to AC voltage source with 

240 volts. The electric device (the load), which is connected to the secondary coil works on AC 

voltage 12 volts of 500 turns (number of primary coil turns). Find N2, and what is the type of 

this transformer? 
 

Solution: 
  

  
 

  

  
 

  

   
 

  

   
            

      

   
          

 

Example: If the internal power of a primary coil for an electric transformer was 220 Watt and 

the dissipated power was 11 Watt, find the transformer efficiency. 
 



Department of Fuel and Energy Technologies Engineering       Electric Technology                          Second level 

32 
By: Faisal Ghazi 

 

Solution:   اُوذسح اُخبسعخ         –خغبئش اُوذسح ك٢ أُؾُٞخ = اُوذسح اُذاخِخ  

                                                 

  
  

  
      

   

   
          

 

Example: An ideal transformer has 800 turns for the primary coil and 200 turns for the 

secondary coil and 40 A of flow current in the secondary coil. Find flow current in the primary 

coil. 
 

Solution: 
  

  
 

  

  
          

   

   
 

  

  
                   

 

  Delta -Star transform انكهرتائٍحنرثطٍط ذحهٍم انذوائر  (Y-Δ) دند –ذحىٌم ضرار 

٤ُٝغذ ٓصبدس  nodes اُزؾ٣َٞ ٣غزخذّ لإٗشبء )شجٌخ ٌٓبكئخ( ُِشجٌبد صلاص٤خ اُطشف، ؽ٤ش إٕ الاغشاف ٢ٛ ٗوبغ ارصبٍ  

 ًٜشثبئ٤خ، ٣زْ ك٢ اُزؾ٣َٞ إُـبء ٗوبغ الارصبٍ ٖٓ خلاٍ رؾ٣َٞ )أُٔبٗؼبد(. ثؾ٤ش رجو٠ أُٔبٗؼبد ث٤ٖ أ١ غشف ٖٓ

 . ٗلغٜب ٌُلا اُشجٌز٤ٖ، ٝ اُزؾ٣َٞ ٛ٘ب صؾ٤ؼ ٝؽو٤و٢ عٞاء ُِٔٔبٗؼبد أُؼوذح أٝ اُؾو٤و٤خ الأغشاف ٢ٛ

اٝ ػ٠ِ شٌَ دُزب، ك٘وّٞ ٗؾٖ  Y اُلٌشح الإٔ، ٢ٛ إٗٚ ُذ٣٘ب )ظٖٔ اُذائشح اٌُٜشثبئ٤خ( شجٌخ رٌٕٞ أٓب ػ٠ِ شٌَ        

اُذائشح )ٓضلا( أٝ أ١ ٓؼِٞٓخ اخشٟ ٗٞد إٔ ٗؼشكٜب ػٖ  ثزؾ٣ِٜٞب ٖٓ شٌَ إ٠ُ آخش ُزجغ٤ػ اؽزغبة اُز٤بس ا٢ٌُِ اُذاخَ إ٠ُ

اُزؾ٣َٞ س٣بظ٢ كوػ، ٣ؼ٢٘ إٕ ٓضَ ٛزا اُزؾ٣َٞ لا ٣غش١ ػ٠ِ أسض اُٞاهغ، ٌُٝ٘ٚ ك٢ ٗلظ اُٞهذ ُٖ  اُذائشح اٌُٜشثبئ٤خ،

شم اُغٜذ أُوبط ػ٠ِ ٣ـ٤ش ٖٓ أُٔبٗؼخ )أُوبٝٓخ( ا٤ٌُِخ ُِذائشح ش٢ء ُٖٝ ٣ـ٤ش ثغجت رُي ٤ًٔخ اُز٤بس اُذاخَ ُِذائشح أٝ ك

أ١ غشف ٖٓ أغشاف اُذائشح اٌُٜشثبئ٤خ، ك٢ اُٜ٘ب٣خ اُـشض ٖٓ اُزؾ٣َٞ ٛٞ )رجغ٤ػ( اُذائشح ُغؼِٜب ٓزبؽخ ُِزؾ٤َِ 

 )ٝالاؽزغبة ثبُوٞا٤ٖٗ الاػز٤بد٣خ ك٢ اٌُٜشثبء )آب رؾ٣ِٜٞب إ٠ُ ٓٔبٗؼبد ٓزٞاص٣خ اٝ ٓزٞا٤ُخ

أُٔبٗؼبد اُغذ٣ذح )ك٢ اُشٌَ أُؾٍٞ( ٖٓ خلاٍ ه٤ْ أُٔبٗؼبد اُضلاصخ الاص٤ِخ، اُزؾ٣َٞ اُش٣بظ٢، ٣زعٖٔ اؽزغبة ه٤ْ       

ٝسثٔب رؾزبط إ٠ُ ػَٔ أًضش ٖٓ رؾ٣َٞ ٢ٌُ رغؼَ اُؾغبة عٜلا ٝٓجبششا،.ارا ًبٗذ اُوع٤خ ٓؼوذح ثبُ٘غجخ ا٤ُي، كٌش كوػ إٕ 

غبة ه٤ْ أُٔبٗؼبد اُغذ٣ذح. ٛزا اُشٌَ عٞف ُذ٣ي ٗوبغ )اغشاف( صبثزخ ٝعٞف رجو٠ صبثزخ ػ٘ذ اُزؾ٣َٞ، ًَ ٓب ػ٤ِي ٛٞ اؽز

 :ٗؼَٔ ػ٤ِٚ ك٢ اُزؾ٣َٞ
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ٖٓ خلاٍ  Dلاؽظ ٛ٘ب ، ٤ًق رْ رجغ٤ػ ٛزٙ اُذائشح اٌُٜشثبئ٤خ اُز٢ رؾز١ٞ ػ٠ِ ٓوبٝٓخ )عغش٣خ(، كوػ ثئُـبء ٗوطخ الارصبٍ 

 اعزخذّ رؾ٣َٞ عزبس إ٠ُ دُزب

 

 

 

 

 

 

 

 

 
Example: Calculate the equivalent resistance between the terminals A 

and B in the network shown in Figure. 
 

Solution: The given circuit can be redrawn as shown in Figure. When 

the delta BCD is converted to its equivalent star, the circuit becomes 

as shown in Figure. 

Each arm of the delta has a resistance of 10Ω. Hence, 

each arm of the equivalent star has a resistance = 10 × 

10/30 = 10/3Ω. As seen, there are two parallel paths 

between points A and N, each having a resistance of 

(10 + 10/3) = 40/3Ω. Their combined resistance is 

20/3 Ω. Hence, RAB = (20/3) + 10/3 = 10Ω. 

 

Example: Find the input resistance of the circuit between the points A and 

B of Figure. 
 

Solution: For finding RAB, we will convert the delta CDE into its 

equivalent star as shown in Figure below. RCS = 8 × 4/18 = 16/9 Ω; RES, = 

8 × 6/18 = 24/9 Ω; RDS = 6 × 4/18 = 12/9 Ω. The two parallel resistances 

between S and B can be reduced to a single resistance of 35/9 Ω. 

RAB = 4 + (16/9) + (35/9) = 87/9 Ω. 
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 -:انًىجً وانقًٍح انهحظٍح نهفىنطٍح وانرٍارانرردد وانطىل 

ٛٞ ٓو٤بط ُزٌشاس ؽذس دٝس١، ٓضَ رشدد ٓٞعخ. ؿبُجبً ٓب ٣ٌٕٞ اُؾذ٣ش ػٖ رشدد ٓٞعخ صٞر٤خ أٝ رشدد ٓٞعخ  شددزُا      

ارا ػ٠ِ عج٤َ أُضبٍ /صب٤ٗخ.1( أٝ Hzثٞؽذح اُٜشرض ) 1660ظٞئ٤خ أٝ ٓٞعخ ًٜشٝٓـ٘بغ٤غ٤خ. ٝٗو٤ظ ٝؽذح اُزشدد ٓ٘ز ػبّ 

 .٣ؼ٢٘ اٜٗب رؾصَ ٓشر٤ٖ ًَ صب٤ٗخ ٣Hz2ؼ٢٘ اٜٗب رؾصَ ٓشح ًَ صب٤ٗخ آب  1Hz ًبٕ رشدد ػ٤ِٔخ ٓب

   
 

 
 

 

لإٌٓبٕ رؾ٤َِ ًَ ٓٞعخ إ٠ُ ػذد ٖٓ الأٓٞاط اُزٞاكو٤خ اُذّٝس٣ّخ، ثب

ٌَُٝ ٓٞعخ دٝس٣ّخ ٛ٘بُي ػلاهخ ث٤ٖ رشددّ أُٞعخ ُطٍٞ أُٞعخ 

 ٝعشػخ روذّٜٓب:

   
 

 
 

 f  ٞٛرشددّ أُٞعخ 

 v ٢ٛ عشػزٜب 

λ هو طول الموجة 
 

 يطائم يحهىنح 

صب٤ٗخ إرا ًبٕ اُطٍٞ ¼ ٣ؼَٔ ٓصذس ٜٓزض ػ٠ِ ر٤ُٞذ ٗجعخ ًَ  -1

 أٝعذ رشدد أُصذس أُٜزض ًٝزُي عْ . 2أُٞع٠ ُلأٓٞاط أُزُٞذح = 

  عشػخ اٗزشبس الأٓٞاط أُزُٞذح- -2

ٛشرض 4 = 1/4÷1اُزشدد= ػذد أُٞعبد /اُضٖٓ ثبُضب٤ٗخ =   

ّ/س 0.0=  0.02× 4 =  ٍ × = د ع   

ّ / س . اؽغت رشدد اُشًٞخ اُشٗبٗخ إرا ًبٕ  000إرا ًبٗذ عشػخ اٗزشبس الأٓٞاط اُصٞر٤خ ُشًٞخ سٗبٗخ ك٢ اُشٔغ =  -3

 ّ 40اُطٍٞ أُٞع٠ ُِصٞد اُصبدس ػٜ٘ب 

 ٛشرض 22=  40/  000د = ع / ٍ = 
 

 رضى يخطط انطىر -زاوٌح فرق انطىر -انًًاَؼح

 الممانعة إلى، فإذا تغير التيار من تيار متردد إلى تيار مستمر تؤول التيار المتردد تستخدم في حالة Z لممانعةا -أُٔبٗؼخ:

 .فالمقاومة هي جزء من الممانعة كما يتضح ذلك في الرسم الموضح R المقاومة

 الإشارة الكهربية التيار أو تردد تردد وهي تعتمد على رة الكهربائيةئالدا في مكثف و/أو ملف لممانعة تظهر عند استخداما

 :كالآتي للملف مع الزمن. تنطبق العلاقة
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 :زاوٌح انطىر

أُغزٔش رغب١ٝ صلش ك٢ اٌُٜشثبء، صا٣ٝخ اُطٞس ٢ٛ اُلشم اُغجش١ ث٤ٖ صا٣ٝخ اُغٜذ ٝ صا٣ٝخ اُز٤بس ٝ ٢ٛ ك٢ دٝائش اُز٤بس  

لإٕ اُغٜذ ٝ اُز٤بس ٓزؾبر٣بٕ ك٢ اُطٞس ٝ ٣غؼ٠ ٢ٌُ رٌٕٞ اُضا٣ٝخ أصـش ٓب ٣ٌٖٔ لإٗٚ ًٔب ٣زعؼ ك٢ اُشٌَ كئٕ اصد٣بد 

اٗلشاط صا٣ٝخ اُطٞس ٣وبثِٚ اصد٣بد ك٢ ٓزغٚ اُوذسح ؿ٤ش اُلؼبُخ ٝ ثبُزب٢ُ اٗخلبض ٓوذاس اُوذسح اُلؼبُخ ُ٘لظ اُو٤ٔخ ٖٓ اُوذسح 

 .اُظبٛشح

 

 

 

 

 

 

. كض٣بدح أُغبؽخ اٝ روبسة permitivityٝرؼزٔذ عؼخ أٌُضق ػ٠ِ ٓغبؽخ ُٞؽ٤ٚ ٝاُجؼذ ث٤ٜ٘ٔب ٝعٔبؽ٤خ اُٞعػ اُؼبصٍ 

اُِٞؽ٤ٖ رض٣ذ هذسرٚ ػ٠ِ رخض٣ٖ اُشؾ٘خ. أٓب عٔبؽ٤خ اُٞعػ اُؼبصٍ ك٢ٜ خبص٤خ رؼٌظ هذسح رُي اُٞعػ ػ٠ِ اعزوطبة ٓض٣ذ 

 أٌُضق ٝكشم اُغٜذ ث٤ٖ غشك٤ٚ.ٖٓ اُشؾ٘خ ػ٠ِ اُِٞؽ٤ٖ ػ٘ذ صجبد أثؼبد 

كُٞذ. إرا خضٕ أ شؾ٘خ أًجش  1ٌٓضلبٕ أ ٝ ة ٓزٔبصلإ ك٢ أُغبؽخ ٝاُجؼذ ث٤ٖ اُِٞؽ٤ٖ ؿ٤ش إ اُؼبصٍ ٓخزِق ٝث٤ٖ غشك٤ٜٔب 

 .كغٔبؽ٤خ ٝعطٚ اُؼبصٍ أًجش

رغ٠ٔ  .بؽغبّ صـ٤شحٝاعزخذاّ ٓبدح ُٜب عٔبؽ٤خ ػب٤ُخ ث٤ٖ ُٞؽ٢ أٌُضق ٣غؼَ ٖٓ أٌُٖٔ رص٤٘غ ٌٓضلبد ػب٤ُخ اُغؼخ ث

ٝاُؾو٤و٤خ إ رغ٤ٔزٚ ثضبثذ  dielectric constant ٗغجخ عٔبؽ٤خ اُٞعػ ا٠ُ عٔبؽ٤خ اُلشاؽ اُغٔبؽ٤خ اُ٘غج٤خ اٝ صبثذ اُؼبصٍ

 .رجؼب ُِزشدد 5ا٠ُ  00ٓعِِخ ؽ٤ش ٣ٌٖٔ إ رزـ٤ش ه٤ٔزٚ ػ٘ذ رـ٤ش اُزشدد، كضبثذ اُؼبصٍ ُِضِظ هذ ٣زـ٤ش ٖٓ 

  ٜٓٔب ُزؾذ٣ذ عشػخ اٗزشبس أُٞعبد اٌُٜشٝٓـ٘بغ٤غ٤خ ك٤ٚ.ٝرٔضَ عٔبؽ٤خ ٝعػ ٓب ػبٓلا

عٔبؽ٤خ. كؼ٘ذ اعزخذاّ  هَلاػ٘ذ اعزخذاّ ػبص٤ُٖ ٓخزِل٢ اُغٔبؽ٤خ ث٤ٖ ٓٞص٤ِٖ كبٕ أُغبٍ اٌُٜشثبئ٢ ٣وٟٞ ك٢ اُؼبصٍ ا

 .اُض٣ذ ًؼبصٍ كبٕ كوبػبد اُٜٞاء ٣شزذ ك٤ٜب أُغبٍ ٓٔب هذ ٣غجت ا٤ٜٗبس عضئ٢

اُطبهخ اٌُٜشثبئ٤خ أُخزضٗخ ك٢ ٌٓضق ٓب ٓغ ٓشثغ اُغٜذ ث٤ٖ غشك٤ٚ ٝه٤ٔخ عؼزٚ. كِ٘لظ كشم اُغٜذ ٣خزضٕ أٌُضق  ٝرز٘بعت

رٝ اُغؼخ الأًجش غبهخ أًجش. ٝثغجت اسرجبغ عٜذ أٌُضق ٓجبششح ثزخض٣ٖ اُطبهخ كئٕ اُغٜذ ٣زغْ ثجػء الاعزغبثخ )هبٕٗٞ ؽلظ 

إٗٚ رٝ راًشح كٜٞ ٣٘طِن ٖٓ آخش ه٤ٔخ اعزوش ػ٘ذٛب. ثبُٔوبثَ كئٕ ر٤بس أٌُضق لا  . ًٔبؽناُطبهخ(، ُزا ع٘غ٤ٔٚ أُزـ٤ش اُلا

 .٣شرجػ ثزخض٣ٖ اُطبهخ ٤ُٝظ ُٚ راًشح، ُزا ع٘غ٤ٔٚ أُزـ٤ش اُغبثن، ؽ٤ش ثبلآٌبٕ إٔ ٣زـ٤ش ُؾظ٤ب

شاؿٔخ رز٘بعت ػٌغ٤ب ٓغ { كئٕ أٌُضق ٣شاؿْ رـ٤ش اُز٤بس ثvi =sin(wtٔاعزخذاّ أٌُضق ك٢ دائشح ع٤ج٤خ أُصذس }) ٝػ٘ذ

 60رشدد أُصذس ٝعؼخ أٌُضق ٣ٌٕٝٞ غٞس اُغٜذ )أُزـ٤ش اُلاؽن( ٓزأخشا ػٖ غٞس اُز٤بس )أُزـ٤ش اُغبثن( ثٔوذاس 

 .ًٔب ك٢ اُشٌَدسعخ. 
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٣غب١ٝ  ، ُزا كٔؼبَٓ اُوذسح ٌُِٔضق أُضب٢ُ power factor ٣ٝؼشف ع٤ت رٔبّ كشم اُطٞس ث٤ٖ اُز٤بس ٝاُغٜذ ثٔؼبَٓ اُوذسح

صلشا. أ١ إٔ أٌُضق أُضب٢ُ لا ٣غزِٜي هذسح ًٜشثبئ٤خ ػ٠ِ شٌَ ؽشاسح. ٝارا اخزٗب ٓوبٝٓخ اُؼبصٍ ثبلاػزجبس كئٕ كشم 

 دسعخ ٣ٌٕٝٞ ٓؼبَٓ اُوذسح صـ٤ش ٌُٖٝ اًجش ٖٓ اُصلش. ٝٗوٍٞ إٕ أٌُضق اُلؼ٢ِ ُٚ ٓؼبَٓ هذسح عبثن 60اُطٞس ع٤وَ ػٖ 

leading power factor. 

 

ٌٝٓزشلٚ اُل٤ض٣بئ٢ ٓبًغ٣َٞ،  displacement current ٤بس ث٤ٖ ُٞؽ٢ أٌُضق ٗٞػب خبصب ٣غ٠ٔ ر٤بس الاصاؽخ٣ٝٔضَ اُز

أعشٟ ػ٠ِ أصشٙ رؼذ٣لا ػ٠ِ ٓؼبدُخ أٓج٤ش اُز٢ ًبٗذ روصش أُغبٍ أُـ٘بغ٤غ٢ ػ٠ِ ٓشٝس ر٤بس ًٜشثبئ٢ دٕٝ الاخز 

 .اُشؾٖ أٝ اُزلش٣ؾثبلاػزجبس رـ٤ش ك٤ط أُغبٍ اٌُٜشثبئ٢ ًٔب ك٢ ؽبُخ ٌٓضق ه٤ذ 

٣ٌٖٝٔ كْٜ ر٤بس الاصاؽخ ػ٠ِ أٗٚ ر٤بس ؽلض١ )لا ٣ٔضَ اٗزوبٍ كؼ٢ِ ُِشؾ٘بد ك٢ اُٞعػ( كٌَ اٌُزشٕٝ ٣زشاًْ ػ٠ِ أؽذ ُٞؽ٢ 

أٌُضق ٣وبثِٚ اٌُزشٕٝ آخش ٣ز٘بكش ٓؼٚ ٣ٝـبدس اُِٞػ ا٥خش. ٝخلاٍ ٛزٙ اُؼ٤ِٔخ اُز٢ رزعٖٔ رـ٤ش اُشؾ٘خ كئٕ أُغبٍ 

 ٝٛزا ٛٞ ٓعٕٔٞ رؼذ٣َ ٓبًغ٣َٞ ػ٠ِ هبٕٗٞ أٓج٤ش.اٌُٜشثبئ٢ ٣زـ٤ش. 
 

  RLC Series Circuit رج يقاويح يهف يكثف ػهى انرطهطمئدا

ض ا٥ٕ دائشح ٌٓٞٗخ ٖٓ ٓصذس عٜذ ُِز٤بس أُزشدد ػ٠ِ اُزٞا٢ُ شٗلز

ػ٠ِ اُزٞا٢ُ ٓغ ِٓق ر١ ٓؼبَٓ ؽش  Rٓغ ػ٘صش ٓوبٝٓخ آ٤ٓٝخ 

شٌَ ، ك٢ أًُب ٛٞٓج٤ٖ  Cػ٠ِ اُزٞا٢ُ ٓغ ٌٓضق ر١ عؼخ  Lرار٢ 

ك٢ اُذائشح، ٝٛزا اُز٤بس ٣ٔش ك٢ اُؼ٘بصش اُضلاصخ  iك٤غش١ ر٤بس 

)رٞص٤َ رٞا٢ُ( ٣ٌٕٝٞ ٓغٔٞع اُغٜٞد أُزٌٞٗخ ػ٠ِ اُؼ٘بصش 

اُضلاصخ )الاٗخلبض ك٢ اُغٜذ( ٓغب٣ٝأ ُغٜذ أُصذس ؽغت هبٕٗٞ 

 ٤ًشٝشٞف ُِغٜٞد.

 

بصش ُزُي ٣غت إٔ ٣ؤخز ك٢ دٝائش اُزٞا٢ُ ٣زغبٟٝ اُز٤بس ك٢ ع٤ٔغ اُؼ٘

اُز٤بس ًئع٘بد ػ٘ذ سعْ ٓخطػ أُزغٜبد  ثبُ٘ظش إ٠ُ ٓضِش اُغٜذ اُخبص 

ك٢ ٗلظ ارغبٙ اُز٤بس  VRثٜزٙ اُذائشح ٗغذ إٔ ٓزغٚ اُغٜذ ػ٠ِ أُوبٝٓخ 

 ٣60زأخش ػ٠ِ اُز٤بس ثضا٣ٝخ  Vc ٝٓزغٚ اُغٜذ ػ٠ِ أغشاف أٌُضق

 ٣60زوذّ ػ٠ِ اُز٤بس ثضا٣ٝخ  VLدسعخ ٝٓزغٚ اُغٜذ ػ٠ِ أغشاف أُِق 

ٖٝٓ  ًٔب ك٢ اُشٌَاُغٜٞد ًِٜب ٝٛٞ ٓؾصِخ  Vtدسعخ ٝاُغٜذ ا٢ٌُِ 

 ٓضِش اُغٜذ ٌٗزت:
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 :عن طريق استبدال هذه القيم في معادلة فيثاغورس أعلاه لمثلث الجهد سيعطينا
 

 

 

 

 

 

 

 

 

 

 

 

          where; ω is the angular frequency. 

 

 

 

Example: A series RLC circuit containing a resistance of 

12Ω, an inductance of 0.15H and a capacitor of 100µF are 

connected in series across a 100V, 50Hz supply. Calculate 

the total circuit impedance, the circuits current, power factor 

and draw the voltage phasor diagram. 
 

Solution:  
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 RLC Parallel Circuitشح ٓوبٝٓخ ٌٝٓضق ِٝٓق ػ٠ِ اُزٞاص١ ئدا

ػ٠ِ اُزٞاص١  Rٗلشض دائشح ٌٓٞٗخ ٖٓ ٓصذس عٜذ ُِز٤بس أُزشدد ػ٠ِ اُزٞاص١ ٓغ ػ٘صش ٓوبٝٓخ آ٤ٓٝخ 

ك٢  isًٔب ٛٞٓج٤ٖ ثشٌَ ، ك٤غش١ ر٤بس  Cػ٠ِ اُزٞاص١ ٓغ ٌٓضق ر١ عؼخ  Lٓغ ِٓق ر١ ٓؼبَٓ ؽش رار٢ 

اُذائشح، ٝٛزا اُز٤بس ٣زٞصع ػ٠ِ اُؼ٘بصش اُضلاصخ )رٞص٤َ رلشع( أٓب اُغٜٞد ػ٠ِ اُؼ٘بصش اُضلاصخ )الاٗخلبض 

 KCLٝؽغت هبٕٗٞ ٤ًشٝشٞف  Vsك٢ اُغٜذ( ك٤ٌٕٞ ٓغب٣ٝأ ُغٜذ أُصذس

ػ٠ِ ع٤ٔغ اُؼ٘بصش ُزُي ٣غت إٔ ٣ؤخز اُغٜذ ًئع٘بد ػ٘ذ سعْ ٓخطػ ك٢ دٝائش اُزٞاص١ ٣زغبٟٝ اُغٜذ 

ك٢ ٗلظ ارغبٙ  iRأُزغٜبد  ثبُ٘ظش إ٠ُ ٓضِش اُز٤بس اُخبص ثٜزٙ اُذائشح ٗغذ إٔ ٓزغٚ اُز٤بس ػ٠ِ أُوبٝٓخ 

 ٣زأخش ػ٠ِ iLدسعخ ٝٓزغٚ اُز٤بس ك٢  أُِق  ٣60زوذّ ػ٠ِ اُغٜذ ثضا٣ٝخ  icاُغٜذ ٝٓزغٚ اُز٤بسك٢ أٌُضق

 ٛٞ ٓؾصِخ اُز٤بساد ًِٜب ٖٝٓ ٓضِش اُز٤بس ٌٗزت isدسعخ ٝاُز٤بس ا٢ٌُِ  60اُغٜذ ثضا٣ٝخ 
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