Mesh-Current Circuit Analysis Method

1. Identify all simple meshes (loops) in the circuit.

2. Label all meshes with mesh current labels, i.e.,  i1 , i2 , i3 , … .  Choose any direction you like for every mesh current. The best choice is choosing ALL the currents to go in one direction (clockwise or counter-clockwise but not a mix). 

3. Apply KVL for all simple meshes in the circuit.

4. If you encounter a voltage source when applying KVL in a particular loop, add its voltage if you see the positive terminal first and subtract its voltage if you see the negative terminal first. 

5. If a current source exists in the circuit, then

a. If only one mesh current passes through the current source (i.e., the current source is at the edge of the circuit), the current of that mesh is equal to

i. the current of the current source if both of them are moving in the same direction, 

ii. the negative of the current source if the direction of the mesh current and the source current are opposite to each other.

b. If two currents are passing through the current source (i.e., the current source separates between two meshes), we can get the following two equations

i. the current of the source is equal to the + or –  the

1. the addition of the two mesh currents if they are moving in the same direction inside the current source

2. the difference of the two mesh currents if they are moving in different directions inside the current source.

ii. KVL of the SUPERMESH represented by the large mesh formed by the two small meshes that are adjacent to the current source.

[image: image1.wmf]1 W

3 W

8 V

10 A

7 W

5

i

P

11 W

4 W

5 W

6 V

6 W

9 A

8 W

4 A

13 W

11 V

2 V

9 W

10 W

19 W

14 W

18 W

17 W

3 V

2 W

12 W

16 W

15 W

12 A

i

2

i

1

i

3

i

4

i

7

i

6

i

5

i

8

i

9

i

10

i

11


Example:  Apply the steps above

for the Mesh-Current Circuit 

Analysis Method to find all mesh 

Currents in the following circuit.  


[image: image3.wmf]1 W

3 W

8 V

10 A

7 W

5 A

11 W

4 W

5 W

6 V

6 W

9 A

8 W

4 A

13 W

11 V

2 V

9 W

10 W

19 W

14 W

18 W

17 W

3 V

2 W

12 W

16 W

15 W

12 A


Step 1:
  All meshes in the circuit have been identified.

Step 2:  All meshes are labeled with currents that range from  i1  to  v11. This means that we should have 11 equations to solve for the 11 variables.

Step 4:
  Applying KVL in different meshes gives

KVL in 1
2 i1 + 3 i1 + 1(i1 – i2) + 8 = 0    -------(1)

Mesh 2 has a current source with an unknown voltage across it. We will consider using a SUPERMESH covering Mesh 2 and 3. However, Mesh 3 also has another current source (the independent 9 A source) with an unknown voltage. Therefore, we will consider a larger super node that covers Meshes 2, 3, and 7. This large supermesh is shown on the circuit and we should be able to obtain three equations from this configuration.

i3 – i2 = 5     -------(2)

i7 – i3 = 9     -------(3)

and KVL in the Supermesh 2,3 & 7
1(i2 – i1) + 4 i2 + 5 i3 + 8(i7 – i4) + 9 i7 + 11 + 13(i7 – i10) 

+ 10(i7 – i6) + 7(i2 – i6) = 0    -------(4)

KVL in 4
6 + 6 i4 + 8(i4 – i7) = 0    -------(5)

Mesh 5 has a current source (the 10 A source) and, therefore, we will have to consider a supermesh covering mesh 5 and 8. However, Mesh 8 has the 12 A independent current source, which is shared by only the current in Mesh 8. So, we do not need to apply KVL on a supermesh in this case because we can get the following two equations:

i8 – i5 = 10     -------(6)

i8 = –12       -------(7)

Mesh 6 and 9 share the dependent current source and, therefore, we will have to take KVL in the supermesh shown. First, we can get the following equation by relating the mesh currents in 6 and 9

i6 – i9 = 4     -------(8)

and KVL in the Supermesh 6 &9

11(i6 – i5) + 7(i6 – i2) + 10(i6 – i7) + 3 + 17 i9 + 15 (i9 – i8) = 0 ----(9)


Meshes completed so far

1

1,2,3,7

1,2,3,4,7

1,2,3,4,5,7,8

1,2,3,4,5,6,7,

8,9

KVL in 10
– 3 +13(i10 – i7) + 14(i10 – i11) + 18 i10 = 0   -------(10)

KVL in 11

14(i11 – i10) – 11 + 2 + 19 i10 = 0   -------(11)



1,2,3,4,5,6,7,8,9,10

1,2,3,4,5,6,7,8,9,10,11

 (All Meshes)

Now we have 11 variables represented by the 11 mesh currents and have 11 equations that can be solved to find all of these variables. 
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