Electrical Science: 2021-22
Lecture4
Mesh and Nede Analysis
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MESH ANALYSIS

» Mesh analysis helps us to solve complex electrical networks.

Loop: It is a closed path with no node passed more than once.

Mesh: A mesh is a loop that does not contain any other loop within it.

This loop is not a mesh since it has
two other loops inside it
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MESH ANALYSIS

» Mesh analysis helps us to solve complex electrical networks.

1. Identify the m meshes in the circuit
2. Assign a current to each mesh.

3. Assign voltages to the elements for which no voltage is
designated.

4.  Apply KVLto each of the m meshes
5. Use Ohm’s law'to express the voltages across resistors

6. Solve the resulting set of m simultaneous equations for the
mesh currents
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MESH ANALYSIS

Using mesh analysis, obtain the current through the various components

R, Ra
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MESH ANALYSIS

Using mesh analysis, obtain the current through the various components
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NODAL ANALYSIS

» Nodal analysis helps us to solve complex electrical networks.
v" Variables are voltage

v Usually used if the circuit contains more no. of current
sources.

1. Choose a node and name it as a reference node. Symbol used -

T g

2. Assign node voltages. to the other nodes and currents in each branch.

3. Apply KCL to each node other than the reference and express currents in
terms of node voltages.

4. Solve the resulting system of linear equations.
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NODAL ANALYSIS

Calculate Node Voltages in the given circuit.
SA KCL at Node 1:

‘— . > .

. O_ I, =1, +1
4Q 1 L4 KCL at Node 2:

V}‘ 5 V)

li; s \ iy +iy =1 +Is
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Ohm’s Law to KCL equation at Node 1:

vi—=v, v -0
1= 2 N

L =1,+1, =>5=
1 2
3 4

=3v,—v, =20 ..(1)
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NODAL ANALYSIS

Calculate Node Voltages in the given circuit.

/éA KCL at Node 1:
| liz | 21'4 I| =1, +1s
Vi 17, 'il/\g/)\r = l:i = I.(CL.at N(.)de 2
202 6z 10A bty =4+
f v, —v, =20 ..(1)

Vl W

Ly ‘ig =l +ig= = On solving (1) and (2) we get,

= 31, +5v, =60 ..(2) v =13.33V andv, =20V
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SUPER MESH CONCEPT

When a current source (dependent/independent) occurs between two
meshes we apply super mesh concept to solve the circuit.
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SUPER MESH CONCEPT

10V 7

First, the KVL equation fofmesh Il is

20

1Q

1 x (12_11)"‘212"‘3(12_]3):0
or,—I, + 61, — 315 = 0 ... (i)

Now, the current of the common boundary of meshes | and lll is given by
Il —_ 13 = 5 aen (li)
Then, applying KVL for supermesh | and Il we have

1x (L —L)+3(Us — L) +1x I =10
OT',Il — 4[2 + 413 =10... (l[l)

Finally, solving equations (i), (i), and (iii) we have
60

I; = 7Amps
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SUPER NODE CONCEPT

when a dependent or an independent voltage source is connected between two
non-reference nodes, then these nodes can be combined to form a generalised
node which is known as Super Node.

2€)
AN
Vil ?{ V2
= |
SA (0 26Q 30 2A

11

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



SUPER NODE CONCEPT

Calculate Node Voltages in the given circuit.

2€)
ANN—
VI. 4V V2

V,—V; =4V
(always, whatever may be the value of resistor in parallel). So 2Q resistor is

irrelevant for applying KCL to the super-node.
12
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SUPER NODE CONCEPT

Calculate Node Voltages in the given circuit.

CONTDL"
KCL 1n terms of nodes voltages: Viio Vi
vi—0 v,—0 5A1 14 Vi) A

5= —+-2 42 A

O ' %m m% b
=y, +2v, =18 (1)
v+4-v,=0 1,,, ?}'\/ 2 .....
— v, = v, A4 2) ) }‘31?
On solving (1) and (2) we get, E o _2: :
v=333Vandv,=733V 7T L f_
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Thankyou
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