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A-Y &Y -AConversions

A-Y &Y - A Conversions

Circuit configurations are often encountered in which the resistors do not appear to be in
series or parallel. Under these conditions, it may be necessary to convert the circuit from one
form to another to solve for any unknown quantities if mesh or nodal analysis is not applied.

Two circuit configurations that often account for these difficulties are the wye (Y ) and delta (A)

configurations depicted below

The purpose of this section is to develop the equations for converting from A to Y, or vice
versa.



A-Y &Y -AConversions

Delta to Star

RgR
RI_R + R, + R
A B C

R\Rc
RI_R + R, + R
A B C

RiRpg
" Ry + Ry + R

R;

Note that each resistor of the Y is equal to the product of the resistors in the
two closest branches of the A divided by the sum of the resistors in the Q.



A-Y &Y -AConversions

Star to Delta

(]
Rlﬂg + R1R3 + RgRj
A — R|
RIRE + R1R3 + RE.R3
RE —
R,
R\R, + R\R; + R;R;
Rc —
R;

Note that the value of each resistor of the A is equal to the sum of the possible
product combinations of the resistances of theY divided by the resistance of

theY farthest from the resistor to be determined.



A-Y &Y -AConversions

Star <= Delta

Let us consider what would occur if all the “
values of a A or Y were the same.
IfR A — R B — RC ,

oo Ry RR Ri
' Ry+ Ry +R- Ry+R,+R, 3R,
and, following the same procedure,
R, R,
Rh=— R, =—
'3 '3

In general, therefore,

_ Ry

R
Y3

R.':i — 3R1|-'




A-Y &Y -AConversions

Star <= Delta

The Y and the A often appear as shown below. They are then referred to as a

tee (T) and a pi (rt) network, respectively. The equations used to convert from
one form to the other are exactly the same as those developed for theY and A

transformation.
| 3 | 3
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Example (1) bhe A-Y &Y - A Conversions
Convertthe A inFig.toayY

e b
Solution: ce
RpRc (20 2)(10 ) 2000
Rl — = — :33!1
Ry + Ry + R 300 +200 + 101 60
R.R 30 Q)(10 ()
R, = alc _ )( }:3["311:5!1
Ry + Rz + Rc 60 ) 60
R.R 20 (30 )
R, ARp ( )( }:ﬁmﬂ:mﬂ

"R, +Ry+R. 600 60




Example (2) be A-Y &Y - A Conversions

ConverttheYinFig.toa A a
ae b
600 R,
R, 60 ()
R S600
Solution. ce °
R\R; + RiR; + RyR;
Ry = R
(60 €2)(60 £2) + (60 €)(60€) + (60Q)(60€) be
- 60 O
36000 + 36000 + 36000 10,800 Q) “*
- 60 60
R, =180Q  However, the three resistors for the Y
are equal

R, = 3Ry = 3(60 Q) = 180 O
H.H':HC: lﬂﬂﬂ




Example (3) A-Y &Y - A Conversions

Find the total resistance of the

network, where:
Ry =3Q,Rz = 30, andR, = 601 ?

Ry
Solution. o
Twao resistors of the A were equal;
therefore. two resistors of the Y will
be equal.
Ro—_ ReRe GOY6®) _18Q o
R,+Ry+Rr 3Q+30+6Q 12
R,R 3Q)60 18 ()
R, = AC :{ X ):—:1_5[1{
Ry + Ry + R, 12 Q) 12
R,R 30)30 0 ()
R, = — _ BN 28R _ 150

Ry + Ry + R, 12 Q) 12



Example (3) A-Y &Y - A Conversions

Replacing the A by the Y, as shown

4Q+150)020 +1.50)
40 +150)+(2Q +15Q)
(5.5 Q)(3.5 Q)

5500+ 350
= 0.75Q + 2.139 )

R, = 2.89 O

Ry =0.75Q +

= 0.75 () +




A-Y &Y -AConversions

Example (4)
Find the total resistance of the network, O a
Solution:
Since all the resistors of the A or Y are Ry
the same
a. ConvertingtheAtoay:
o

The network then appears as shown

L il

61}
AV
R. 60

Rv =—=——=120

Y3 3

(zm(gﬂ)]

R, =2 = 3270

! [2ﬂ+9ﬂ



Example (4) A-Y &Y - A Conversions
Cr i

b. ConvertingtheYtoaA:

Ry=3Ry=(3)9Q) =270
(60)(27Q) 1620
“sa+270 33 %
p— Rr(Rr+ R7)  RRRT _2R7
" Ry+(Ry+RY) 3Ry 3

2(4.91 O —
= { 3 )=3.2Tﬂ Ry

Rt




