Wye-Delta (Y-A) Transformation
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Example

In the following circuit find the resistance seen between the two

terminal s A and B, i.e., Rag 2 k() 2 k)
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Wye-Delta Transformations

* In some circuits the resistors are neither in series nor in parallel.

« For example consider the following bridge circuit:

how can we combine the resistors R, through Rg?



Wye and Delta Networks

« A useful technique that can be used to simply many such
circuits is transformation from wye (Y) to delta (A) network.

« A wye (Y) or tee (T) network is a three-terminal network with the
following general form:
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Wye and Delta Networks

* The delta (A) or pi (IT) network has the following general form:

(a) (b)



Delta-Wye Conversion

In some cases it is more convenient to work with a Y network in
place of a A network.

Let's superimpose a wye network on the existing delta network
and try to find the equivalent resistances in the wye network




Delta-Wye Conversion

* We calculate the equivalent resistance between terminals a and
¢ while terminal b is open in both cases:

R,
ol VIV — b
Rac (¥Y)= Ry +R3 Y ) k2 ;-ff;f
R,.(A)= Rb”(Ra +R,) \ S 7
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Delta-Wye Conversion

« Solving for R;, R,, and R; we have:

RbRc
Ry =
R, +Rp+ R,
RZ — R{‘,’Rﬂ'
R, + Ry + R,
R3 — RﬂRb
R, +Ry+R.

« Each resistor in the Y network is the product if the resistors in

the two adjacent A branches, divided by the sum of the three A
resistors.



Wye-Delta Conversion

« From the previous page equations, we have: k. |
“ﬁ'*_h R, R, -_,-*"ﬂ...’;r »
R, R R.(R,+ Ry, + R %
R{Ry + RyR3 + Ry Ry = —4=0 c(Ra * Ry 5 )
(R, +Rp+R,) R &,
R, +Rp + R,

¢

« Dividing this equation by each of the previous slide equations:

RiRy» + RhR3 + Ry Ry RiRy + R Ry + Ry Ry RiRy» + RhR3 + R3R)
Ry Ry R3
« Each resistor in the A network is the sum of all the possible

products of Y resistors taken two at a time, divided by the
opposite Y resistor

R



Wye-Delta Transformations

« Y and A networks are said to be balanced when:
Rl ZRZ =R3 ZR}f and Rﬂ ZRb ZRE ZR‘&

« For balanced Y and A networks the conversion formulas
become:

R
R}f :T& and Rﬂ =3R}f



Example

» For the following bridge network find R, and i.

AN

e a 180
O— A\ VWV
L
24 Q) ;
T 200
100V ‘ —"\\\N—/
30Q < 2
S S

Sall®

o

®



Find 157

Example




	Slide 1: Wye-Delta (Y-) Transformation
	Slide 2: Wye-Delta (Y-) Transformation
	Slide 3: Example
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

