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Problem 1: A wrought iron bar is 30 em long and 2 cm in diameter is bent into a circular shape as shown in

Fig. 2. Tt is then wound with 500 turns of wirs, €. Calculatc the current required to produce a Aux of 0 5 mWhb in
the magnetic circuit in each of the following cases:
v-''—-—‘_--—--_—*‘~~——-__“__

(a) The structure has no air gap and y, = 4000 (assumed coustant) /L/
(b) The structure has an air gap of 1 mm, and g, = 4000 (assumed constant)

4(c) ) The structure has an air gap of 1 mm, and B-H charteristics are given in the table below.

The structure has an air gap of 1 mimn, and B-H charteristics are given in the table below.

H(At/m) | 2500 | 3000 [ 3500 | 4000 ~3 ugb 5 lg (‘?
B(Tesla) | 1.550 | 1.590 | 1.600 | 1.615 wl::
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Problem 2 Figure show ¢ = f(t) on the left and Flux ¢ versus MMF on right. Assume W Turns.

1. Draw the v(t) on the appropriate place.

2. Drive the magnetization current from the two figures given?




Cea Vs/g ca'pp

Problem 3 The followip
transformer: Open cireul

Find R, y Xy By X

B data were obtained from tests ¢

arried out on a 10 kVA, 2300/230 V 50 Hz distribution
t test: 230 V, 0.45 A, 70 W. Sho

It circuit test: 120 V, 4.5 A, 240 W,
m and label all on the appropriate sketch shown below
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Problem 4: A single-phase, 3 kVA, 220/110 V, 50 Hz transformer has a HV winding resistance of 0.3, a
LV winding resistance of 0.06 2, a HV ]edkage reactance of 0.8 2 and a LV leakage reactance of 0.2 §2. The

“core Ios":tﬂﬁm‘vm‘s nitage s 40 W_} "The copper loss at rated load is 100 W. Neglect the exciting current of

the transformer and use the per unit circuit to:

(a) Find the per-unit voltage regulation when the transformer is supplying full load at 110 V and 0.9
lagging power factor.

(b) Calculate the transformer efficiency when delivers 2 7 kW at 0.90 lagging PF. (

(c) Find the all-day efficiency for the following loadmg 3 5 kYA 0. 9? PF for Cf H; 3.0 kVA, 0.9 PF for 8
H; 2.4 AOSPFfor4H 1.0 kVA, 095PFfor9H
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Problem 5: A10 kVA 480/100 V conventional (isolated winding) transformer is to be as auto
transformer. The source voltage is 480 V, the load operates at 380 V.

(a) Sketch the transformner connection that will do the required job.
(b) Find the kilo-volt-ampere rating of the transformer in the configuration

() Find the maximum primary and secondary currents under these configuration
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