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Nodal analysis

* The methods introduced thus far have all been to find the currents
of the network

 We now turn our attention to nodal analysis—a method that
provides the nodal voltages of a network

* The method is developed through the use of Kirchhoff’s current law
in much the same manner as Kirchhoff’s voltage law was used to

develop the mesh analysis approach

* It is a good practice to select a reference node with zero reference
voltage.

* All the other voltage levels are then found with respect to this
reference level

* the number of equations required to solve for all the nodal voltages
of a network is 1 less than the total number of independent nodes.




PROCEDURE

Nodal Analysis Procedure

1. Determine the number of nodes within the network.

2. Pick a reference node, and label each remai&ing node with

a subscripted value of voltage: V,, V,, and so on.

3. Apply Kirchhoff’s current law at each node except the
reference. Assume that all unknown currents leave the

node for each application of Kirchhoff’s current law.

4. Solve the resulting equations for the nodal voltages.



EXAMPLE
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Determine the nodal voltages for the C‘)
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network in Fig.

Solution:
Kirchhoff’s current law is applied:
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CONTINUE

Kirchhoff’s current law is applied in node 1:

Iy

Va

Wy
Ry = 120}

Rngn

of

Reference
4A=l|+l3
PR, (WP o OO WO T €
" R, R, 20 12 )

1 | |
V + - Vol — | =4
'(20 129) '(lzn> P

Expanding and rearranging gives:



Continue

Nodal Analysis ,

Kirchhoff’s current law is applied in node 2: L
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Expanding and rearranging gives
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continue
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Since V, is greater than V,, the current through R; passes from V, to V, and its value is:
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Conclusion

Methods of Analysis (1)

Conclusion

In this lecture, mesh and nodal analysis methods have been
introduced. Each can be applied to the same network, although
usually one is more appropriate than the other. The “best” method
cannot be defined by a strict set of rules but can be determined

only after developing an understanding of the relative advantages

of each.



