CHAPTER 37 DELTA-STAR AND STAR-DELTA TRANSFORMATIONS
Exercise 147, Page 609

1.  Transform the delta connected networks shown below to their equivalent star-connected 
      networks.
                              [image: C:\Users\Vaio\Documents\Scanned Documents\Image (201).jpg]    [image: C:\Users\Vaio\Documents\Scanned Documents\Image (202).jpg]














(a) The delta-connected network is shown labelled, together with the equivalent star-connected 
      network is shown below.
[image: C:\Users\Vaio\Documents\Scanned Documents\Image (205).jpg]                        [image: C:\Users\Vaio\Documents\Scanned Documents\Image (204).jpg]




      =  = 0.4 Ω             =  = 2 Ω


      and    =  = 0.5 Ω
(b) The delta-connected network is shown labelled below, together with its equivalent star-
      connected network.
                     [image: C:\Users\Vaio\Documents\Scanned Documents\Image (206).jpg]           [image: C:\Users\Vaio\Documents\Scanned Documents\Image (207).jpg]



      =  = - j100 Ω            


      =  = j100 Ω


      and    =  = 100 Ω

2.  Transform the  network shown below to its equivalent star-connected network.
[image: C97F218F]


The circuit is redrawn as shown below.
[image: 3A1070BA]



                 ,      and  



   where    ,       and     hence,
[image: 1C2D2FA7]

3.  For the network shown below determine (a) current, I, and (b) the power dissipated in the 10  
     resistance.
[image: 29CAAE44]

The circuit is redrawn as shown in (i) below.
(i)[image: 4495DF4D]

The delta connection is transformed to a star connection giving:
[image: 11A04EA]
The circuit is now as shown in (ii) below, and further simplified in (iii)
(ii)[image: E7217BE3]
(iii)[image: 6D60BBD6]
  [image: 31033D5]



4.  A delta-connected network contains three  impedances. Determine the impedances of 

     the equivalent star-connected network.


Each of the three star-connected impedances will have a value given by:      


                  = Ω            

5.  For the a.c. bridge network shown below, transform the delta-connected network ABC into an 
     equivalent star, and hence determine the current flowing in the capacitor.
[image: E55DF175]

The delta-connection ABC is shown in (i) below.

 (i)[image: B1CEF6E0]

    [image: AC467FD2]
        The a.c. bridge circuit is now as shown in (ii) below, which further simplifies to (iii).
 (ii)[image: 520429AB]

(iii)[image: 82CB643D]

         From (iii), the total impedance is given by:
[image: 5CA18706]
    [image: E4833FB0]


6.  For the network shown below, transform the delta-connected network ABC into an equivalent 
     star-connected network, convert the 35 A, 2  Norton circuit to an equivalent Thevenin circuit 
     and hence determine the p.d. across the 12.5  resistor.
[image: A866E0F2]
 (i)[image: EB519535]

The delta connection ABC is shown in (i) above, where
                [image: 112BF20B]

Hence the original circuit is redrawn as shown in (ii) below, which is further simplified in (iii).

(ii)[image: 4BEAC90]
 (iii)[image: 10802351]


The 35 A, 2  Norton circuit is equivalent to E = 35  2 = 70 V, in series with 2  in the Thevenin 

circuit as shown in (iv) below.
 (iv)[image: 577D111E]

5  in parallel with 15  is 3.75  in series with 1.25  is 5 . Hence the circuit reduces to (v) 

below.
[image: F219D287]


Current, I =  = 10 A


From (iv) above, current,  = 2.5 A,

which is the current flowing in the 12.5  resistor in the original circuit.


Hence, the p.d. across the 12.5   resistor =  = 31.25 V

7.  Transform the delta-connected network ABC shown below and hence determine the magnitude 

     of the current flowing in the 20 Ω resistance.
[image: C:\Users\Vaio\Documents\Scanned Documents\Image (197).jpg]

Transforming the delta connection ABC gives each star impedance as:


                             = - j10 Ω

The circuit may now be redrawn as shown in diagram (a) below.

(a) [image: C:\Users\Vaio\Documents\Scanned Documents\Image (208).jpg]

Diagram (a) may be redrawn as diagram (b).

 (b)   [image: C:\Users\Vaio\Documents\Scanned Documents\Image (209).jpg]


-j10 Ω and 20 Ω in parallel gives   = (4 – j8) Ω

Hence diagram (b) may be redrawn as diagram (c), which is then simplified further as shown in 

diagram (d).


(c)[image: C:\Users\Vaio\Documents\Scanned Documents\Image (210).jpg]  (d) [image: C:\Users\Vaio\Documents\Scanned Documents\Image (211).jpg]




From diagram (d), current flowing from the V source,  = 10A

From diagram (c), the current flowing in the 20 Ω resistance, 



                               I =  = 4.47A

Hence, the magnitude of the current in the 20 Ω resistance is 4.47 A


8.  For the network shown below, determine (a) the current supplied by the 800 V source, and 
     (b) the power dissipated in the (2.00 – j0.916)  impedance.
[image: 827BD84B]
        
  The delta-connection is redrawn as ABC in (i) below.

(i)[image: E39C3425]

[image: 200D1E7B]

       The circuit is thus as shown in (ii) below which further simplifies to (iii).
 (ii)[image: 979EB941]


(iii)[image: CC791F8C]

[image: 7FAD0DF7]
    [image: FE05897A]
 (b) From (iii) above,
  

                                        
       which is the current flowing in the (2.00 – j0.916)Ω impedance of Fig (ii).
       Hence, power dissipated in (2.00 – j0.916)Ω impedance is

                                  = 98.6 W






Exercise 148, Page 612

1.  Determine the delta-connected equivalent networks for the star-connected impedances shown  

     below.
                                 [image: C:\Users\Vaio\Documents\Scanned Documents\Image (199).jpg]                 [image: C:\Users\Vaio\Documents\Scanned Documents\Image (200).jpg]



(a)  =  = 18 Ω



      =  = 9 Ω



      =  = 13.5 Ω

      The delta-connected network equivalent to the star-connected network above is shown 

      below.             

[image: C:\Users\Vaio\Documents\Scanned Documents\Image (203).jpg]



(b)  =  


                                                   =  = (10 + j0) Ω



      =  = (5 + j5) Ω



      =  = (0 – j10) Ω


2.  Change the T-connected network shown below to its equivalent delta-connected network.
[image: 75F9201C]

     The circuit is redrawn as shown below.
[image: EB74C166]
[image: 7D756212]

 [image: 13C59BF0]

3.  Three impedances, each of (2 + j3) , are connected in star. Determine the impedances of the 
     equivalent delta-connected network.
[image: A61DC981]

From the diagram,  

                                       = 

Hence,                                    

4.  (a) Derive the star-connected network of three impedances equivalent to the network shown  
     below. (b) Obtain the delta-connected equivalent for the network.
[image: 965C837]

(i)[image: FB65A18E]
(a) The circuit is redrawn as shown in Fig. (i).


                         

      and         
     The circuit is now as shown in Fig. (ii) where it can be seen that the equivalent star circuit has 
     resistances of 5 , 6  and 3 .
(ii)[image: 955014CC]


(b) From Fig. (iii),   =  = 21 




                                 =  = 12.6      and     = = 10.5 
(iii)[image: 8546565D]
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