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Delta-Wye Transformation

Motivation — Example: Find Equivalent Resistance) 6 k()
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Delta-Wye Transformation

Transformation:

Delta Wye (Y)
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Delta-Wye Transformation

Transformation:

Equivalent Resistance Between Points A and B

The equivalent resistance between points A and B in the Delta configuration is
given by:

RA _ Rl-(R2+R3)
AB ™ Ri + Ry + Ry

The equivalent resistance between points A and B in the Wye configuration is:

Rip = R, + Ry
Equating yields:
Ry - (R2 + R3)
R, 4+ Ry =
b R+ Ry + R3
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Delta-Wye Transformation

Transformation:

Equivalent Resistance Between Points B and C

R _RQ (R1 + R3)
BC ™ R, + Ry + Rs
Ry - (Ry + R3)
Ry + R, =
b Ri+ Ry + R3

Equivalent Resistance Between Points C' and A

Jor _R3 (R1 + R»)
“4™ Ri+ Ry + Ry
R3°(R1—|-R2)
R.+ R, =
Ri+ Ry + R3
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Delta-Wye Transformation

Transformation:

The Wye resistances R,, Ry, R. in terms of the Delta resistances R, Ro, R3 are:

R R1 - R3
“ Ri+Ry+ Rs
Ri- Ry
R, =
b Ri+ Ry + R3
R. — Rs - R3
Ri+ R+ R3
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Nodal Analysis using Kirchhoff’s Current Law

Circuits with Independent Current Sources:

For Node Vji:
Vi—Vo Vi-—-V3
o TR AmA
For Node V5:
Vo—-Vi  Vo-—-V3 Vo
x0T ke ik
For Node Vj:

Vo —Vo V35—V
—  omA A
10 T 1RO m 4mA<>

The solution for the node voltages is:

38 22
V1:7V, Vo =2V, V3:7V

The system of equations can be written in matrix form as:

5 +1 -3 —1 Vi 4

2 1 1 12 1

—5 §—|—Zl—|—1 1—1 Vo | = 0
@ LUMS, Cro atlAR ~
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2 kQ)

VWA

v,  4kQ

averorrofic mversiy( 1verse of Resistances) x (Voltges) = Currents (Ohm’s Law)




Nodal Analysis using Kirchhoff’s Current Law

Circuits with Independent Current Sources:

The equations for the circuit using nodal analysis are:

For node Vi:

Vi Vi—Vy

T
For node V5:
Vo-Vi Ve Va=Ve
6 k(2 6 k(2 2 k2
For node Vj: v v
3 — V2 3
kG Tk AmA

2 mA
S
|74 6k V5 2 kO Vs
o VA ® VA o
_|_
8 mA §3k9 gekﬂ %n& v,

Solving either matrix form or equations yields:

The nodal equations can be written in matrix form as:

1 1 1
§+16 1 _16 1 O1 Vl
5 steta —3 ||V2f=
0 -3 s+1) \Vs
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Vi=18V, Vo =12V, V3 =4V

The output voltage is V, = V3
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