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3.Star-Delta and Delta-Star Transformations

How do we combine resistors R; through Rs when the resistors are neither in series
nor in parallel? Many circuits of the type shown in Fig. 3.1 can be simplified by using

three-terminal equivalent networks. These are the wye (Y), or tee (T) network shown

in Fig.(3.2) and the delta (A), or pi (TT) network shown in Fig. (3.3). These networks

occur by themselves or as part of a larger network. They are used in three-phase
networks, electrical filters, and matching networks. Our main interest here is in how
to identify them when they occur as part of a network and how to apply wye-delta

transformation in the analysis of that network.

Figure (3.2):Two forms of the same network: (a) Y, (b) T.
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Figure (3.3): Two forms of the same network: (a) :A,(b):m.

3.1 Delta -Star transformation

Each resistor in the ¥ netesork s the product of the resistors in the bwo
adjacert A branches, divided by the sum of the three A resistors.

RE o R.R,
TR+ R, + R,

Hu Hﬁ'
T R_+ R, + R
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3.2 Star-Delta Transformations

Each resistor in the A nebtwork is the sum of all possible products of ¥
resistors taken bwo at a time, divided by the opposite ¥ resistor.

g o RiRat RoRs + Rsky
o H]

Rk, + B R: + KK,
b= R

g = RiRs + RoRs + RR,
(5 Hl

The Y and A networks are said to be balanced when
.‘-.’|=H~=H1=H-L-. .II'|!"=H_|.=H‘=H_IL

Under these conditions, conversion formulas become

H-.r=— or HJ_:.H'H\P
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Example (1): convert the A in fig.(3.4) to an equivalent Y :

a R. b a b

50 750 07 F
Ry Ry’

Pl

[[]+] 150

Figure (3.4): (a) original A network, (b) Y equivalent network.

Solution:
R,R. 10 % 25 250
R, = - = — Y = _s5n
R +R,+R  15+10+25 30
. R.R, XIS _ 0
. = - —_— 231
TR+ R+ R a0
R R 5
R; = ot _Bx10_ .,
R+ R, + R a0

Example (2): find Rab use it to find I in the figure :

— ] a
12.SQ§ §109
5Q
12z0v @& c —ANW— 1 §3OQ
159§ §20£2
b b
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Solution:
oo
é-ﬂjhﬂ
R
d
1x54 é 1750 o 1150 L1201
$n0 Zao 20 c "
L1 ¥ . gl] £
lﬂlg 0.8 G 154 an
h o ko b o
(1) (b) (©)
70 % 30
70030 = =111
" 70 + 30
125 X 175
125175 = ————= =720
125 + 175
15 % 35
15]35 = = 10510
15 + 35
17.792 ¥ 2
Ry = (7202 4 105) |21 = —==9.6321)
17.792 + 2
Then
v, 120
f=——=——=]24884

R, 963
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¥ 10% 125
Rz —t—= =45450)
RARAR 54104125

RR 5125
=Ll o)
“Tasoms

RR 510
=== |18}
“Tns M

(2734 15)(18182 + 20) 3769
"TAIMIHIS4 18182420 3909

=921l

(0642 4 454530 43556
R = e = e = 6] ()
PUOM + 455430 409

This now leads to

3 ¥
=Y 10 A
R, 963l
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Problems

1. Transform the wye network in Figure below to a delta network:

R, Ry
@ G MM MMM & b
1 £2 200
K, é 40 £
0

(=

Answer: R, = 140Q R, =T0Q R, =35Q.

2. For the bridge network in Figure below , find R. and 1.

S a 130
——— oA
240 101 3
240V :} vy
30 03 S0 03
b

Answer: 408} 6 A
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