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2.9. Consider the problem of using a low-voltage system to power a small
cabin. Suppose a 12-V system powers a pair of 60-W lightbulbs (wired
in parallel). The distance between these loads and the battery pack is 50 ft.
a. Since these bulbs are designed to use 60 W at 12 V, what would be the

filament resistance of each bulb ?

b. What would be the current drawn by two such bulbs if each receives a

full 12 V? P=v
¢. Of the gages shown in Table 2.3, what gage wirc should be used if it is

the minimum size that will carry the current?

d. Find the equivalent resistance of the two bulbs plus the wire
resistance to and from the battery. Both lamps are turned on (in this
and subsequent parts).

e. Find the current delivered by the battery with both bulbs turned on.

f. Find the power delivered by the battery.

g. Find the power lost in the connecting wires in watts and as a percentage of
battery power.

h. Find the power deliveréd to the bulbs in watts and as a percentage of
their rated power. L,
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2.15. If the photovoltaic (PV) module in Problem 2.14 is connected to a 5-§2
load, find the current, voltage, and power that will be delivered to the load

under the
shading.

a. Every cell in the PV module is in the sun.
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b. One cell is shaded.
¢. Two cells are shaded.

@) V= 4ols) =20

- 2oV . 44
TN

) 1
P= VL= E2W V> 2oV

ANS.

Boll Sud Tv ouele

(b) N'Hekl An IndN®YAL CELL \¢ 5”#95:0 T
TS AC A S__‘é’ RZ'SISTQ’Z \NgTH0 of A BV dovlces

vV

—
L. = quce—us i = 300(‘53 = fu?g'q

}ZLaM : ﬂsm c&L S+ 5

'P _
Loan ~

?Loss g

vI= (119140 = 34 L

(i) (5 = /7.0/ MA—ML v

~
€) T = Vircau : &) (05 P 'J
P T 2blA,
\/= 18V
Vo= VI~ (19)( Lnb\: 24, 06 W
Prsg = (1365(10) = 8037 =

THE Pow@R LosT yp(lRepses Moo - LinerlLy AS CELL ARE

SHD D,




\
Ece 3332 - Hmwie |

3.6. A 120-V, 60-Hz source supplies current to a I pF capacitor, a 7.036-H
inductor and a 1-€2 resistor, all wired in parallel.
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Figure P3.6

a. Find the reactances (€2) for the capacitor and inductor.
b. Find the rms current throug each load component.

c. Express the impedance of each in polar form Z = Z Z¢ and
rectangular form Z = a + jb.

d. Write the currents through each of the three components in the
form of phasors I = I, Z¢and in complex notation /ZL =a+jb.

e. Find the total current delivered by the source, expressed in phasor
notation I, notation. What is the rms value of total current?

f. What is the power factor?

g.Write the total current in the time domain i = V2 Icos (ot + )
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38 A277-V supply delivers 50 A to a single-phase electric motor. The motor
windings cause the current to lag behind the voltage by 30°. Find the power

factor and draw the power triangle showing real power P(kW) reactive
power Q(kVAR) and the the apparent power S(kVA).
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3.9 A 120-V AC supply dehvers power to a load modeled as a 5-Q resistance
in series with a 3-Q inductive reactance. Find the > active, reactwe and
apparent power consumption of the load along with its power factor. Draw
its power triangle.
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310 A transformer rated at 1000 kVA is operating near capacity as it supplies
a load that draws 900 kVA with a power factor of 0.70.

a. How many kW of real power is being delivered to the load?

b. How much additional load (in kW of real power) can be added before
the transformer reaches its full rated kVA (assume the power factor
remains 0.70). "

"¢, How much additional power (above the amount in a) can the load draw r—
from this transformer without exceeding its 1000 kVA rating if lhe ﬁkfﬁ

power factor is corrected to 1 0'? |
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