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Star-Delta Transformation

In some circuits, we cannot apply the voltage divider rule or the
current divider rule directly because of the perculiar geometry
of the circuit. In some cases, we may be able to transform the
circuit in such a way so that after the transformation we can
finally apply the voltage or the current divider rule to solve the
circuit.

The following worked examples show how we can use the delta-
star transformation technique together with the voltage divider
and current divider rules to solve a complex circuit.
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STAR — DELTA
CONVERSION

DELTA AND STAR CONNECTED RESISTORS
A A

R3 R1

RC

R2 C
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STAR — DELTA -
' CONVERSION

Now take the star connection

A O—

C
8o

The resistance between the same terminal A and C is (R, +R,)
Since terminal resistance have to be same so we must have
(RA+RC) = Rz-(R|+R3)/[R2+( R,+R,)] (1)

Similarly for terminals A and B, B and C, we can have the
following expression
(R,+R,)) = R,.(R,+R,))/[R,+( R,+R))] (2)
(Rg+R.) =R, .(R,+R))/[R,+( R,+R))] (3)
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STAR - DELTA ‘
CONVERSION

Now subtracting 2 from | and adding the result to 3, we will get the
following values for R ,R, and R..

Ry Rg Skt o
" R,+R,+R, Ry +Kp + [
R\R,
R, +R,+ R,

Ry

Rc’—'

How to remember?

Resistance of each arm of star is given by the product
of the resistance of the two delta sides that meet at its
ends divided by the sum of the three delta resistance
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DELTA - STAR
CONVERSION

R — RR, +R,R + R R_ DELTA AND STAR CONNECTED RESISTORS
< R, A A
R3 R1 ™A

RR +RR +R R_

R, =
Rl‘."
C B
R2 C

R R +RKRRE + KR

R,= =
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R,

C
R2 Rs3
A R1 B
( Delta) Star
-
R Rz + RgR- + R R, R, = R R;
1 R. R R
R 1+ Ry + Hg
= R,R, + RgR. + R,R_- R, — R Ry
z — R, + R, + R
Ry 1 2 3
R.R
RoRg + RgR. + RyR, R~ = 2 3
R, = “ R, + R, +Rq

If, Ry,= Rg= R, = R_ynr

= 3R

Star

If, Ry = R, = Ry =R__;.,

_ Rdaitﬂ
star 3
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EXAMPLE

100 % 125

R =———=500Q,

I ' |
125 x 25 WV =%

Ry = —— = 1254,
100 x 25

Ry = ——— = 1010.

. 250

R._..,=55+M=mn.

100
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MORE PROLEMS &
RECAP....
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