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Loop Current Method (Mesh Current Method)

The number of equations to be solved are equal to the number of
independent loops. There exists a tree such that the meshes are
Fundamental loops*. In this method KVL equations for the meshes (Mesh
equations) will be used and the mesh currents will be the unknown
variables !
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Mesh Current Method

© Draw the circuit graph and assign the loop currents.
@ Write mesh equations are obtained from KVL which is applied to each
of the loop: Bv = 0 It can also be written such as

Bv = Bivg + Bovy =0

where v, and vg voltages of independent voltage sources and
resistors, respectively.

Write the ohm law for the resistors: vg = Rig

Substitute the equations in Step 3 into the equations in Step 2.

[Bl BQ]V = BiRigr + Bov, =0

@ Resistors's currents are written in terms of the mesh currents:

ir =B i

O Substitute the equation in step 5 into step 4:
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Mesh Current Method

R: R,

1. The loop currents are assigned.

Prof. Dr. Miistak E. Yalgin (ITU) Basic of Electrical Circuits October, 2020 5/ 14



Mesh Current Method
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2. Mesh equations:
Vo+V3—V; = 0
Vo+Ves—V; = 0
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3. Substitute the vg = Rig equations into the equations in Step 2:

Roir + R3i3 — V1 =0
Riis + Rgis — R3is = 0

4. Resistors's currents are written in terms of the mesh currents:

= e
3= c1— e
i4 = ic2
s = 2
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Mesh Current Method

5. Substitute the equation in step 4 into step 3:

|
o

Roic1 + R3(ic1 — ic2) — Vi
Raico + Rsico — R3(ic1 —ic2) = 0

6. In matrix form:

R+ Rs —R3 Ic1 1
) Vi=0
—R3 R3+R4+R5][lc2]+[ ] !
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Generalized Mesh Current Method

© Draw the circuit graph and assign the loop currents.
@ Write mesh equations.

Bv = Bivg + Bovp, + B3v3 =0

where vp resistors, v, voltage sources and v other elements’s
voltages.

© Write the ohm law for the resistors: v; = Riy

@ Substitute the equations in Step 3 into the equations in Step 2.

BiRii + Bovi + B3v3 =0

© Resistors's currents are written in terms of the mesh currents:

=B

@ Substitute the equation in step 5 into step 4:
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Generalized Mesh Current Method

Srep 6: Write v — i relations of the other elements
Mziz + N3vz = Ti3
and /3 is written in the term of the mesh currents
M3BJ i + N3vz = Tiz

together with
BlRBlTiC + Bovo + B3v3 =0

Equations can be presented in matrix form:

BiRB] Bs e | _ | B2 o 0

MsB] N3 v | 0 |7 Tis
The unknown variables : mesh currents and voltages of the current
sources!
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Generalized Mesh Current Method
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1. The loop currents are assigned.
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Generalized Mesh Current Method

R> R,
> AM———> W

Vl V6
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2. Mesh equations:
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3. Substitute the vg

R> R,
——W\, W
. @ a1 i
1
N C 3 C ==
Vl VG
N\ N\
= Rir equations into the equations in Step 2:
Roip + R3is—Vi+ Ve = 0
Riis + Rgis — Vg — R3iz = 0

4. Resistors's currents are written in terms of the mesh currents:

Prof. Dr. Miistak E. Yalgin (ITU)

= e
B = c1— e
i4 = ic2
s Ic2

Basic of Electrical Circuits October, 2020



Generalized Mesh Current Method

5. Substitute the equation in step 5 into step 4:
Raict + R3(ic1 —ic2) = Vi+ Ve = 0
Raic2 + Rsico — Vo — R3(ic1 —ic2) = 0
Additional equation:
Ik = lc1

6. Unknown mesh current:

(Ra+ Rs + R3)ico — Rsi — Vo =0

Prof. Dr. Miistak E. Yalgin (ITU) Basic of Electrical Circuits October, 2020 14 / 14



	Loop Current Method (Mesh Current Method)
	Generalized Mesh Current Method

