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Experiment No. 6
Delta — Star connection

Aim of experiment: To study the properties of delta-star connection.

Apparatus
1. DC circuit training system
2. Set of wires.
3. DC Power supply
4. Digital A.V.O. meter

Theory

In solving networks (having considerable number of branches) by the
application of Kirchhoff's Laws, one sometimes experiences great difficulty
due to a large number of simultaneous equation that have to be solve.
However, such complicated networks can simplify by successively replacing
delta meshes by equivalent star systems and vice versa.
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Suppose we are given three resistance R;,Ry; and R;; connected in delta
fashion between terminals 1,2 and 3 as in Fig.(1-a). So far as the respective
terminals are concerned, these given three resistances can be replaced by the
three resistances R;, R, and R; connected in star as shown in Fig.(1-b). These
two arrangements will be electrically equivalent if the resistance as measured
between any pair of terminals is the same in both arrangements.

1. To convert from delta connection to star connection

= R12 XRy3
R12 +Rz3 +Ry3

R, - R12 xR23
Ri2 +Ra3+Ry3

4= R23 xRq3
R42 +Ra3 +Ryq3

2. To convert from star connection to delta connection

R4xR
R12 =R1+R2 +$
Rj
Ry xR
R23=R2+R3 +$
R4
R3 xR
R13 =R1+R3 +£
R;

Procedure

1. Using the DC circuit trainer, connect the circuit shown below.

2. Measure "I, I, I3 " practically.

3. Record your results in the table below

4. By using delta-star conversion, find the star resistance R;, R,, R
theoretically.
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« Similarly for resistance between two terminals B-C and C-A,

A A
= R, +R, = Wit Ris) - 3,
B &
RAB + RBC = RCA
R Re
—= R £ R = RCA (RAB +RBC) (4)
cC A
RAB % RBC‘ & RC_{ ( y :
8

» The objective is to find R,.R; and R, in terms of R;.R,. and R, .

» Subtracting (3) from (2) and adding to (4) we obtain,

A

— RA _ RABRC'A (5)

RAB + RBC + RCA

R R R

=5 R, = - (6) N —

RAB _!_RBC' 2 RC'A
— R, — ——caflac o I v

R.-iB +RBC += RC’A -

DELTA TO STAR TRANSFORMATION

» Easy way to remember delta to star transformation is,

Product of two adjacent arms of A

Any arm of star connection = _
Sum of arms of A
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Three resistors R,.R, and R. connected in star formation and its
equivalent delta connection is shown below

A
— s
C Hsc 5

Star and its Equivalent Delta

» Dividing (5) by (6) we obtain,
R R

1 _ B (8) A
‘RB RBC’
g, - RePac (9) H
. 8
* Dividing (5) by (7) we obtain,
R _Ris ()
R BC ch B

Rk
:>R-iB :w_:ff}e_.B_(:._. (11)

C

et
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* Substituting (9) and (11) into (5),
R,. =R, +R, LReRe (1)

A

* Similarly,

R,R
Ry =R +Ry+—42 (13)

c

R_R
Ry =R+ R, +f (14)

B

« Easy way to remember star to delta transformation is,
Resistance between two terminals of A =

Sum of star resistances connected to those terminals +

product of same two resistances divided by the third
A

« If a star network has all resistances equal to R, its equivalent
delta has all resistances equal to ?

« If a delta network has all resistances equal to R, its equivalent
star has all resistances equal to ?

et
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Example :-

Q. Convert the Y network to an equivalent A network.

Soln:

a Ra b
C"'—'\""' e i S S e

\77 66 JE /( R =75+5+ e =25 ohms

ARy
Y

RiZ30"

753

Rc\ b R, =75+3+ =15 ohms

B =gy

c

=10 ohms

et
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Example

Q. Convert the A network to an equivalent Y network.

a R b
0 AN 0

25Q

L 00 150 .3
R, SR,

c
Soln:
R.R 10x25 0
R=—2t_= 225 olms
R +R +R 15410425
RR 25x15
R, = o 2270 75 oms
R+R +R 50
R R 15x10
= o0 2" Sohms
© RAR AR 50
(40}



Q. Using delta/star transformation, find equivalent resistance across AC.

Fundamentals of Electrical Engineering

&)  Dr.sattar A. Mutlag-2024

=2.86 ohms

po_ RuRy _ 10x20
" R,+R,,+R, 10+40+20
R - RyRypy  10x40
Rt B 10440420
2 - Ry 10x 40

* R,+R,,+R, 10+40+20

"~ Figure now becomes,

=5.72 ohms

=11.4 ohms

(30+5.72)x (15 +11.4)

=18.04 ohms

(30+5.72)+(15+11.4)

et
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\s-!f

Q. Calculate equivalent resistance across terminals A and B.

K 7.6 O
I—1 B NN

Soln: Converting inner STAR (3 ohms, 3 ohms and 1 ohms ) into Delta.

G D 15Q(
5Q (R

19Q(Ry) D R_%+3+-%<T%—150hms

3Ix1
R2:3+1+i:50hms

5Q(R2] -

1%3
R1_1+?+i—50hms
E H .

et
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ol —

Circuit now becomes,

Delta-connected resistances 1 Q. 5 Q and 8 are converted in star,

}{ll =&=iohms
1+5+8 7
. 5x1 5
, =———=—o0hms
- 1+5+8 14
8x5 20
= = —ohms
1+5+8 7

Circuit now becomes,

14

Ry §+[(i+2.5)ﬂ(%+29—oﬂ+7.6 =10 ohms

(4]



=y
Anbar University fﬁ% First year

Engineering college L&‘:“ = 7,-«-- #2  Fundamentals of Electrical Engineering
Mechanical Engineering Department Dr.sattar A. Mutlag-2024

Q. Calculate equivalent resistance across terminals A and B.

A
6Q 4Q
3Q 5Q
50 8Q 4Q
B
(4}



