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« Heat = Electrical energy (kWh)=
Power (kW) . Time (h) =
El.t=(1.R).I.t=1*.R.T

Heat = ( voltage)? / Resistance



« A water heater with two 2 500 Watts
heating elements operates at 240 volts
circuit, and the current flowing through the
wire Is 20.8 A. If the water heater has a
resistance of 0.25 ), determine the heat
produce in the wire in 1 hour

Solution
Heat = I*(R) (1) = (20.8)? (0.25)(1)
=108 Wh = 0.108 kWh



How much heat is produced if two 5000 W
water heaters are supplied by the same
wire? The current flowing through the wire
IS 41.6 A.

Solution
Heat = I*(R) (t) = (41.6)% (0.25)(1)
= 443 Wh = 0.433 kWh



« Power = Voltage (E) . Current (I) . Power factor
(pf)
« Power factor 3,8l Juee= cosine phase angle (0)

The current drawn by an electric motor lags the
voltage by 52 electrical degrees. Determine the
power factor of the motor.4 ushll 49055 288 Usise

Lﬁ‘J’Gﬁ‘ s gall 131 3 a8l Jalaa cawal 5204
Solution
Power factor (pf) = cos@ = cos(52) = 0.616



* Determine the power drawn by the single-
phase electric motor of the above example
If the electric motor operates at 240 V and
draws 8.3A.
aeadl (38 S 1) Aaaal) 5 el cual Galdl JEL (e
8.3 A _uill sadis 240V
Solution
Power (W) = E.|.pf
W= 240(8.3)(0.616)=1 227 watts= 1.227 kW



» Power factor (pf) =
Power (W)/ Voltage (E) x Current (1)

An electrician makes the following
measurements for a single-phase electric
motor circuit: power drawn is 2 000 W,
voltage is 220 V, and current is 12.2 A.
Determine the power factor and the phase
angle of this circuit. 4> 45 )5 338l Jalea 22

skl

Solution



* Power factor (pf) = (2000)/ (220)(12.2)
= 0.7452

Power factor (pf) = cosine phase angle (0)
Phase angle (6) = arcos(0.7452) =41.8°



K,, IS the number of watt — hours per disc
revolution

If the factor (K,) of a meter is 7.2

This means that 1 revolution of the disc
represents 7.2 watt-hours (Wh) of
electrical energy.

Therefore, It takes 138.89 disc revolutions
to make



* Determine the power In Watts drawn by a
240 Volts circuit if the k;, of the meter Is
7.2, and the meter disc makes 5.78
revolutions per minute

Solution

Power (W) = 60 (K,) (disc revolutions per
minute)

Power (W) =60 (7.2) (5.78) = 2500 W



* Determine the power factor and the phase

angle for the circuit In

he previous

example, if the flowing in the circuit is 12A

Solution

Power factor (pf) = Power (W) /Voltage (E) .

Current (I)

Power factor (pf) = (2500)/(240). (12) =

0.868

Power factor (pf) = cosine phase angle (0)
Phase angle (0) = arcos(0.868)=29.8°



* Improving power factor
Kilovar (kKVAR) = kW . (tanf, - tan 6,)

A single — phase motor 50 Hz operates at
240 V, and draws 40 A and 6 500 W.
Determine the kVAR required to correct
the power factor to 0.950

Solution
Power factor (pf) = 6 500 / ( 240). (40)
= 0.667



» Power factor (pf,) = cos 0, = 0.677
0, =474°
tan 9, =1.0875
» Power factor (pf,) = cos 6, = 0.950
0, =18.2°
tan 8, =0.3288



e ki
e ki
e ki

ovar (
ovar (
ovar (

KVAR) = kW (tan 6, —tan 9,)
KVAR) = 6 500 (1.0875 — 0.3288)

WWAR) = 4.932

Size of capacitor Sl laa



 Efficiency (%) = output power / Input power

Determine the efficiency of a single — phase
electric motor which operates at 230 V and
draws 30 A with a phase angle of 52°, and the
electric motor developing 6.5 hp

Solution
Power factor (pf) = cos 6 = cos 52 = 0.616
Input power =1 . E. pf
Input power = 30 (230) (0.616)
=4181.4 W =4.1814 kW
Output power= 6.5 hp = 4.8507
Efficiency(%) = 4.1814 / 4.8507 = 0.862 (100)
=86.2 %



Convert Capacitor kVAR into farads

Required Capacity of Capacitor in kVAR
(Convert Capacitor kVAR into Farads)

KVAR=C x (2 m fV?)

C =kVAR /(2 w fV?) in microfarad
Putting the Values in the above formula
= (4.932kVAR) / (2 x 11 X 50 x 402)
=9.81688 x 10

= 9.8uF
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