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 (Mesh Analysis)التحليل الحلقي 

بالاعتماد على استخدام قانون كريشوف للفولتية يتم تطبيق طريقة التحليل الحلقي في 

 دوائر التيار المستمر

Example 1. Find the power output of the voltage source in the circuit of Fig. below. 

Prove that this power equals the power in the circuit resistors.  

 

Sol:  

Loop 1 

𝟖𝑰𝟏 − 𝒋𝟔(𝑰𝟏 − 𝑰𝟐) − 𝟏𝟎𝟎∠𝟎 = 𝟎 

(𝟖 − 𝒋𝟔)𝑰𝟏 + 𝒋𝟔𝑰𝟐 = 𝟏𝟎𝟎∠𝟎 

Loop 2 

−𝒋𝟔(𝑰𝟐 − 𝑰𝟏) + (𝟑 + 𝒋𝟒)𝑰𝟐 = 𝟎 

𝒋𝟔𝑰𝟏 + (𝟑 − 𝒋𝟐)𝑰𝟐 = 𝟎 
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= 24 − 𝑗16 − 𝑗18 − 12 + 36  

= 48 − 𝑗 34 = 58.82∠ − 35.30 

 

 

𝑰𝟏 =
∆𝟏

∆
=

300 − 𝑗200

48 − 𝑗34
×

48 + 𝑗34

48 + 𝑗34
 

=
14400 + 𝑗10200 − 𝑗9600 + 6800

2304 + 1156
=

21200 + 𝑗600

3460
= 6.13 + 𝑗0.17 𝐴 

𝑰𝟐 =
∆𝟐

∆
=

𝑗600

48 − 𝑗34
×

48 + 𝑗34

48 + 𝑗34
 

=
𝑗28800 − 20400

2304 + 1156
=

𝑗28800 − 20400

3460
= −5.89 + 𝑗8.32 𝐴 

 

= 360∠ − 33.7 
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Example 2: Using mesh analysis method, find the value of current in each branch 

of the network shown in Fig. below 

 

Sol: 
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Example 3: determine the value of current in each element using mesh analysis 

method.  

 

Sol: 

Loop 1  

The value of current in first loop is  

𝐼1 = 3 + 𝑗0 𝐴 
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Loop 2 

                                    −𝑗3(𝐼2 − 𝐼1) + 4(𝐼2 − 𝐼4) + 𝑗6(𝐼2 − 𝐼3) = 0                            

𝑗3 × 3 + (4 + 𝑗3)𝐼2 − 𝑗6 𝐼3 − 4𝐼4 = 0 

                                      (4 + 𝑗3)𝐼2 − 𝑗6 𝐼3 − 4𝐼4 = −𝑗9                                           (1) 

Loop 3 

𝑗6(𝐼3 − 𝐼2) + 12 𝐼3 = 0 

                                              −𝑗6𝐼2 + (12 + 𝑗6)𝐼3 = 0                                             (2) 

Loop 4 

10∠45 = 10(cos 45 + 𝑗 sin 45) 

= 7.07 + 𝑗7.07 

4(𝐼4 − 𝐼2) + 10∠45 = 0 

                                             4𝐼2 − 4𝐼4 = −7.07 − 𝑗7.07                                    (3) 

The current in the second loop is 

𝐼2 =

|

−𝑗9 −𝑗6 −4
0 12 + 𝑗6 0

−7.07 − 𝑗7.07 0 −4
|

|
4 + 𝑗3 −𝑗6 −4

−𝑗6 12 + 𝑗6 0
4 0 −4

|

 

=
−𝑗9[(12 + 𝑗6) ∗ −4] − (−𝑗6)[0] + (−4)[0 − (−7.07 − 𝑗7.07) ∗ (12 + 𝑗6)]

(4 + 𝑗3)[(12 + 𝑗6) ∗ −4] − (−𝑗6)[−𝑗6 ∗ −4] − 4[0 − 4(12 + 𝑗6)]
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=
46.32 − 𝑗77.04

−456 − 𝑗336
= 0.015 + 𝑗0.158 𝐴 

 

𝐼3 =

|

4 + 𝑗3 −𝑗9 −4
−𝑗6 0 0

4 −7.07 − 𝑗7.07 −4
|

|
4 + 𝑗3 −𝑗6 −4

−𝑗6 12 + 𝑗6 0
4 0 −4

|

 

=
(4 + 𝑗3) ∗ 0 − (−𝑗9)[−𝑗6 ∗ −4] − 4[−𝑗6 ∗ (−7.07 − 𝑗7.07)]

(4 + 𝑗3)[(12 + 𝑗6) ∗ −4] − (−𝑗6)[−𝑗6 ∗ −4] − 4[0 − 4(12 + 𝑗6)]
 

=
−46.32 − 𝑗169.68

−456 − 𝑗336
= 0.244 + 𝑗0.193 𝐴 

𝐼4 =

|

4 + 𝑗3 −𝑗6 −𝑗9
−𝑗6 12 + 𝑗6 0

4 0 −7.07 − 𝑗7.07
|

|
4 + 𝑗3 −𝑗6 −4

−𝑗6 12 + 𝑗6 0
4 0 −4

|

 

=
(4 + 𝑗3)[(12 + 𝑗6) ∗ (−7.07 − 𝑗7.07)] − (−𝑗6)[−𝑗6 ∗ (−7.07 − 𝑗7.07)] − 𝑗9[−4(12 + 𝑗6)]

(4 + 𝑗3)[(12 + 𝑗6) ∗ −4] − (−𝑗6)[−𝑗6 ∗ −4] − 4[0 − 4(12 + 𝑗6)]
 

=
−258.42 − 𝑗458.82

−456 − 𝑗336
= 0.848 + 𝑗0.381 𝐴 

 

 


