PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination: Semester 1 Academic Year: 2549
Date: 8 October 2549 | Time: 9.00- {2.00

Subject: 211-221 Fundamentals of Electric:: Machines Room: A 400
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1. A 60 Hz single-phase transformer has 200 turns on its primary winding and 500

turns on its secondary winding. The corresponding resistances are 0.242 £ and
0.076 £ respectively. The primary is connected to a 220 V sinusoidal supply and
the secondary supplies 10 kVA to a load.

a. Determine the load voltage, secondary current and primary current

b. Determine the maximum flux ¢, in the core

¢. Determine the equivalent resistance in primary terms.

. A standard 5 KVA 2300/230 V distribution transformer is connected as an
autotransformer to step down the voltage from 2530 V to 2300 V. The transformer
conection is as shown in figure 1 the 230 V winding is section ab‘,) the 2300 V
winding is section bec. Calculate

a. The load power P,

b. The conducted power P

4

c. The tranformed power P,
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3. A 2300/208 V 500 kVA 60 Hz single-phase transformer was tested by means of the
open-circuit test {on the low-voltage winding) and short-circuit test {on the high-
voltage winding).

The test data obtained are :
Open-circuit test : V. =208v, [ =525A, P, =3800W

ac oc ac

Short-circuit test : V. =95V, [ =2174A, P, =6200W
Calculate
a. The equivalent transformer parameters referred to the low-votage side
( R, XeL’ZeL )
b. The efficiency of the transformer at rated kVA, when the power factor is 0.866
lagging
¢. The voltage regulation when supplying full load at a power factor 0.866 lagging
4, A three-phase 125 hp 440 V 60 Hz eight-pole Y-connected induction motor has the
following electric circuit parameters on a per phase basis referred to stator
R, =0068 £ X, = X; =0.224 Q

5 )

/!
R, =0052Q X, =768 £
The rotational losses are 2400 W. For a slip of 3% determine
a. The line current and the power factor

b. The shaft torque
¢. The efficiency Y- g@/vmedﬂd
5 A 5 hp 220 V 60 Hz four-pole three-phase/\induction motor was tested and the
following data were obtained
No-load test: V,, =220V, P, =340W, I,, =62 A
Blocked-rotor test : V. = 494 V, P, =360 W, I, =139 A
The dc resistance measurement on the stator winding gives a 4.0 V drop between
terminals, when dc current flows 13.9 A. Calculate
a. The equivalent parameters( R, . Z, . X, ) in stator terms

e

b. The rotational loss



¢. The efficiency of the motor when operating at a slip of 0.04
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