Techniques of Circuit Analysis

Mesh Analysis



Mesh Analysis
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Mesh: a loop that does not enclose any other loops




Mesh Analysis: Basic Concepts:

« In formulating mesh analysis we assign a mesh current to each mesh.

lR3 = la — lb R[ RQ

AN ¢ AM-
—v1 + igRy + (ig — ipyR3 = 0
9 1y §R"i ' v
iRy + vy — (iy — iy)R3 = 0 R A
L 4

ibRZ + v, + (lb — ia)Rg =0

Collecting the coefficients of i, and i
V1 = ia(R1+R3) — ibR3 =0

—Vr= —iaRg + ib(R2+R3) =0



Problem 4.33:

Use the mesh — current method to find i, i,and i,

15i; — 10i, = 60 ... ... .. (1) _ o
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—10iy + 15i, = —20 ... ... (2) W
Solving,i;{ = 5.6A,i, = 2.44
in =11 = 5.6 A "
20
. . . 2120
ly, =11 — 19 = 3.2 A /_\iz G20
Ay
302

o= —lp=—24 A



Example 4.4 Using Mesh-Current Method

Use the mesh-current method to determine the power
associated with each voltage source in the circuit shown
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—40 + 2i, + 8(@i, — i) = O

8(iy, — i,) + 6iy + 6(iy, — i) = 0

6(i. — ip) + 4i. + 20 =0



—40 + 2i, + 8(i, — i) =0
8(ip, — iy) + 6iy, + 6(i, — i) =0
6(i, — i) + 4i. +20 =0
100, = 8iy + 0i, = 40; i, = S6A,
-8i, + 20§, — 6i, = 0; iy = 20 A,
0i, - 6iy + 10i, = =20. i, = —080 A

Payy = —4053 = =24 W Pav = ZOIL =-16W.

v, = 8(i, — iy) = 8(3.6) = 288V



Mesh Analysis: Basic Concepts:

JASSESSMENT PROBLEM

Objective 2—Understand and be able to use the mesh-current method

67  Use the mesh-current method to find (a) the 00
power delivered by the 80V source to the cir- W
cuit shown and (b) the power dissipated in the 1) 000
8 () resistor. —W——W

v’ 60§80
Answer: (a) 400W; -
(b) SOW. :




Problem 4.31

Using Mesh-Current method, find all the mesh currents.
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