ELG2331: Chapter 7

7.2) The resistance of the heating element is

772 2
R V72407 _

= =57.6Q2
P 1000

7.5) The power dissipated by the circuit is

P=VIcos®=110x4xcos60° =220 W
PF = cos60° =0.5

7.6) The rms current is

T P _ 1200 _
Vecos® 120x0.8
6= cos_1(0.8) =36.87° (The phase angle)
z=2_-120 460
I 125
R=7Zcosf=9.6x0.8=7.680Q

12.5

7.15 a) The apparent power supplied by the source
G Ve _ V, 2302

- 1155 VA
Z JR+R, P +x2 2674377

b) In order to find the power delivered to the load we should find first the current through
the load which is same as the current I

V20 g,

Z  26%>+37.7

Now find the apparent power through the load

S, =127, =(5)* xy25% +37.7* =1.141kVA

c¢) The power factor of the load may be calculated from the impedance triangle

PF:COSH:&:E:O.SS
Z, 452

This power factor is quite low!




7.16 a) Find first X; and Xc. Both are equal to 26.6 ohms

2 2 2
_r_ 4 230 —2kVA

b) Since XL = XC

Vi 230

= = =2kW
25+1 26

¢) Since X} = X, it means we have a resistive load, accordingly the power factor is 1!

7.17) The apparent power is

2 2
[ — 7] 250 —=753VA
207 +26.5

R? +[1j

oC
The real power is
P=S.cos@=753x 20 =4536 W
33.2

The reactive power is

0=/ - P? =/7532 4536 =—60 VAR

The angle is

0= cosl(ﬁJ =53¢
7

The power triangle is shown

P=4536 W

53°

Q=-60 VAR
S=753 VA




