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~ Delta-to-Wye Equivalent Circuits

A A A configuration viewed as a 7
configuration.




'Delta-to-Wye Equivalent Circuits

A A Y structure viewed as a T structure.




The Delta-to-Y transformation
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Delta-to-Y Equations




Y—to-Delta Equations

R\R, + RyR; + R3R,

Ry
R\R, + RyRy + R3Ry

R,

9

?

RiRy, + RyR; + R3R1.

R;

d




Y-to-Delta Equations and vice-versa

RiRy+ R:R: + R:R,
R, = 3

_ R+ RyR: + B3R
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R. =
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Example

Find the current and power supplied by the 40 V source in the circuit shown

_ 100 x 125
250

125 x 25 -
2 - 250 - 12-) ns

100 x 25
Ry 250
Substituting the Y-resistors into the circuit
shown in Fig. 3.32 produces the circuit shown in
Fig. 3.34. From Fig. 3.34, we can casily calculate the
resistance across the terminals of the 40V source by
series-parallel simplifications:
(50)(50)

Roy =55+ o= =800

The final step is to note that the circuit reduces to
an 80 2 resistor across a 40 V source, as shown in
Fig. 3.35, from which it is apparent that the 40 V
source delivers 0.5 A and 20 W to the circuit.

R, =500,

= 101).




::'::Example

Find the current and power supplied by the 40 V source in the circuit shown

Figure 3.35 A The final step in the simplification of the circuit
shown in Fig. 3.32.




Special cases

The Y and A networks are zaid to be balanced when
Ry = Ry = R: = Ry, R, =Ry, = R.=Rx

Under these conditions. conversion formulas become

R
R,.=TA Ra = 3Ry




Example

Obtain the equivalent resistance R,y for the circuit in Fig. and use 1t
to find current /.

Solution:

In this circuit, there are two Y networks and one A network. Transforming
just one of these will simplify the circuit. If we convert the Y network — C_)
comprising the 5-£2. 10-€2, and 20-£2 resistors, we may select - -

Ry =102, Ry =209, R; =352

_ RIR+RR:+RsR; 1020420 x5+5 x 10

Ra R, 10

350
=—=35Q
10
R — RiR:+ RhR:+ R3: Ry _ 350
"= R: ~ 20
RiRy+ RyR3; + R: R, 350

5

=175Q

=70




| Example

70 x 30

70+30

125117.5 = =2 X173 _ 550179
125+ 175

15 x 35

15135 = 555 = 1058

so that the equivalent circuit 1s shown in Fig. 2.53(b). Hence, we find

2 2
TR x2_ G600
17.792 + 21

701 30 = 21 Q

Rap =(7.2924105) | 21 =

Vs 120

= R =962 = 12458 A

i




Example

Determine i1. i>. v1, and v> 1 the ladder network 1n
Fig. Calculate the power dissipated in the 2-€2
resistor.




Example

Calculate 7, in the circuit of Fig.







inductors

» An inductor is a passive element designed to store energy in its magnetic field.
Inductors find numerous applications in electronic and power systems.

» They are used in power supplies, transformers, radios, TVs, radars, and electric
motors.

» Any conductor of electric current has inductive properties and may be regarded
as an inductor. But in order to enhance the inductive effect, a practical inductor 1s
usually formed into a cylindrical coil with many turns of conducting wire
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"Inductors
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'Capacitors

» A capacitor is a passive element designed to store energy in its electric field.
Besides resistors, capacitors are the most common electrical components.
Capacitors are used extensively in electronics, communications, computers, and
power systems.

1F=1C/1V




""Capacitors
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1mp0rtant characteristics of basic elements

Relation Resistor (R) Capacitor () Inductor (L)
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