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STAR — DELTA TRANSFORMATION

If there are threeresistances are connected to
common point in the form as shown in (1). They are said tc
be star connected and if they iconnected as shown in fig (2
they are said to be deltannectec

* In order to reduce the networks, it may be necgsge = e 8§ S5 W
repl_ace a star connected set qf reglstances b Balaji Reddy
equivalentdelta connected set of resistanvice versa. Associate Professor

Rca Rab

Rbe

2. delta connection
1. star connection

* The star delta transformation technique is usefulsolving comple:
networks:Basically, anythree circuit elements.e. Resistive, Inductive «
capacitive, may be connected in two different wa&yse way of connectin
these elements is called the star connection,eiYtikonnection. The oth:
way of connecting these elementsalled delta connection (A connection.

The equivalencéetween the above two networks is obtained by &ty
the effective resistance between the corresponténginals for the twi
networks.

Equating the resistances between corresponding piiermirals,
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Betweena & b

Ra + Rb = Rab (Rbc +Rca) / (Rab +RRca) ------------ (1)
Between b & c

Rb + Rc = Rbc (Rca +Rab) / (Rab +RBca) ------------ (2)
Between c & a

Rc + Ra= Rca (Rab +Rbc) / (Rab +RBc&) ---------=-- (3)
Subtracting (2) from (1) we get

Ra — Rc = Rca (Rab — Rbc) / (Rabe-RRea):, ------------ (4)
Adding (3) and (4) we get

Ra = Rca .RaRal) +Rbc +Rca) ------------ (5)
Similarly,
Rb = Rbc.RgR&b +Rbc +Rca) ------------ (6)
Rc = Rea .R{RAb +Rbc +Rca) ------------ (7)

Equations (5), (6) & (7).to transform delta — st& we can obtain an
equivalent star“.connected resistances for the gideita connected
resistances.

From the above equations, we get

Dividing (8) by Ra i.e. equation (5)
RaRb +RbRc +RcRa = Rbc .Ra
Cancel Ra on both sides & we get
Rb + Rc + (Rb.Rc/RaRbCc ~ ------------- 9)

Simillarly dividing equation (8) by equation Rb &Rwe got
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Ra + Rb + (Ra.Rb/RdiRad ~ -----------
Rc + Ra + (Ra.Rc/RifRea -----------

From the above equations (9),(10) ,(11) we canacspla star connected

resistances by an equivalent delta connected aasess.

Example 1. Obtain the star connected equivalentttier delta connected

circuit

13 O

e <

= 12 0 “= 14 Q

The above circuit is in delta connected and-carepkaced as star as shown

in fig

13 Q

R1

12.0 14 Q

Performing - Y transformation, we obtain
R1=(13*12)/ (14 + 132) = 4)
R2 =(13*14)/ (14 + 33.2) = 4.66)
R3=(14*12)/ (14 + 332) = 4.3D

www.sakshieducation.com




www.sakshieducation.com

Example 2. Obtain the delta connected equivalent for_the stamected
circuit.

R2
B r\’, C
50 20

Rl 100 R3

R1=(20*10+20*5 + 10 * 5) / 2017.52
R1=(20*10+20*5 + 10 * 5) / EB5
R1=(20*10+20*5 + 10 * 5) / 576Q
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Example 3: Determine the equivalent resistances between A Be circuit as
shown in fig

» Without using the Y A transformation
* Using Y -A transformation

1€ 05Q
A M, &, B
<1 Q =2Q
20
&
Without using the Y A transformation:
Let the input current be 1A,
14 1Q 0.5Q 14
AN =ty >—B
— * (x_s,l L _..é ¥

-

F o=y S10 @) 09,20

70 T
"y

Applying KVL to the two loops, we get
Loop (1): 1Ix+1(xy)—2(1-x)=0
4x—-y—-2=0 -----—-- (1)
Loop (2): 0.5y — 2(1-y) — 1(x-y) =0
-X+3.5y-2=0
X—35y+2=0 - —(2)

on solving (1) & (2) by Cramer’s rule, we get
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[+ 2] [57- L3

A= 35 =4 (-3.5)—(-1) (1) =-13
a= 1235l o es o2 ey=-0
=17 21 2@@-0@-=-10

X&L /A =(-9)/(-13) =0.6923A
yA2 | A = (-10) / (-13) =0.7692A
Potential drop from Ato B = 1x + 0.5y = 1.0769V
Current, | = 1A and V = 1.0769V
Req=V/I=1.0769V
Using Y -A transformation:

The circuit can be modified as,

o_sg/
A a 1o /RI = 20
M ° 10 b
2
d

Replacing star acd to equivalent delta,

Rab * Rbc + Rbc * Rbd + Rbd * Rab =1 (0.5) + Ol € 1(1) = 22
Rcd = (Rab * Rbc + Rbc * Rbd + Rbd * Rab) / Rab £12= X)
Rad = (Rab * Rbc + Rbc * Rbd + Rbd * Rab) / Rbc AR5 = 4)
Rab = (Rab * Rbc + Rbc * Rbd + Rbd * Rab) / Rbd £12= X
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) | | 2Q are in parallel, equivalent resistance is, 2@ + 2) = 12

40 | | 2Q are in parallel, equivalent resistance is, (4 @ + 2) = 4/8

20

A Ay
4.-'3,}! 1%&

4/3Q2 and X2 are in series, (4/3) + 1 =113

Equivalent resistance, Rab = (2 * (7/3)) /.(243[yF 1.0769

Example 4: Find the voltage to be ‘applied across AB in otdeadrive a current of
5A into the circuit ¥-transformation.

First convert 123 delta to star,

20

Ral=2*3/(2+5+3) = 0®
Ra2=2*5/(2+5+3)=Q
Ra3=5*3/(2+5+3) = 1(5

Similarly convert 456 delta to star,
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20

/

4 6
Ra4 =10*5/ (10 + 10 + 5) <
Ra2 =10* 10/ (10 + 10 + 5) =%
Ra3=5*10/ (10 + 10 + 5) <

Now replace the delta part of the circuit with steicuit as shown below

3Q

2 4
19 - \ 20 Ay
A 069 6 B A 4 A
20 0.6 20
13 w 5 40 1‘}59

Now, 6 * 14.5 / (6 + 14'5).= 424

060 4.24Q 20 B 6.84Q
A A A B4 ’g A
6.840
). v B

V=IR =5 (6.84) = 34.2V

Example: Determine the resistance between ab initbeit shown in fig.
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4*6+6*10+10*4=24+60+40=1%2%

Ryp=124-16 = 20.66
Rpe=124 /10 = 12.9
Rep= 12414 = 310
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The circuit can be redrawn as

12.

12.4+8 99.2

= = 4.88
12.4+ 8 20.4

312 18780
31+ 2

Now transform delta to star

20.66L02

Rgc +Rep + Rpp = 4.86 + 1.878 + 20.66 = 27.398

\ ¥ Rpc* Rpp _ 20.66%4.86 _
Rpy= = = 3.664Q
Rpc + Rcp + Rpp 27.398
_ RBC* RCD _ 4.86%1.878 _
Rep = . = 0.333
Rpc + Rcp + RpB 27.398
_ Rcp* RpB _1.878%20.66 _
Rpp = = = 1.4160
Rpc + Rcp + Rpp 27.398
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The circuit can be drawn as

5416

6.664%5.416 _ 36.09
6.664+5.416 12.08

2.987 + 0.333 = 3.32

=2.987Q

ThereforeR,;, = 3:32Q
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