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9% ) 1.POWER IN RESISTOR

e Suppose a voltage v = V, sin at is applied across a
resistance R. The resultant current / will be

V. Vpsinot

R R

* The result power p will be

= IP S|n6()t

P = Vi = Vp sinat xIp sinet = Vplp (sin ot) =V|:Ip(1_C

 The average value of (1 - cos 2at) is 1, so
Ve lp .y

P_ﬁxﬁ:VI

Average Power P = %VPI

where V and | are the RMS voltage and current ;



RELATIONSHIP BETWEEN
V, | AND P IN A RESISTOR

1
P '4- P p /ZVPIP(I — COS 2(01‘)
!“ K “‘ :‘ " /
1 / Average power P = 2 Vplp
- — -

!
1= 1Ipsin Wit
v=Vpsin @t
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e For capacitors we know that the current
leads the voltage by 90°.

* Therefore, if a voltage v =V, sin wt is applied
across a capacitance C, the current will be
given by i=1_cos wt

B = vi
* Then =Vp SInwt x|p COS wt

s ’.

sin 2wt
=Vplp( > )
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RELATIONSHIP BETWEEN
, | AND P IN A CAPACITOR

1= 1Ipcos wt

v = Vpsin Wt
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3.POWER IN INDUCTORS

- ductors we know that the current |
the voltage by 90°.

*Therefore, If a voltage v =V sin at Is
applied across an inductance L, the current
will be given by I = -1, cos wt

*Then  P=Vi
=Vp Sinwt x —lp COS wt

Q
.
<
-

= —Vplp (Sinwt x cos wt)

sSin 2wt

= —Vplp( > )
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1 =—Ipcoswt

v = Vpsin wt




POWER

LOAD (POWER
CONSUMED)

a * Itis a any electric load on a circuit that does work.

* A device connected to the output of a circuit
» Example: Power windows, light bulbs, motors.

e e || L

/

+
<— v Ri~ [Vour
N

| |

Voltage source Load
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POWER - TYPES

* Real power is the capacity of the circuit performing work in a

particular time.
|t is the product of V , | and cosine angle of voltage and

current

* Apparent power is the product of the current and voltage
the circuit

*Reactive power is the product of V , | and sine
voltage and current B

-
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POWER D' S

Real Power P=Vlcos ¢ watts or kW
Reactive Power Q=Vising var or kVAR
2 Apparent Power S=VI VA or kVA
2_p2402
- - $°=P°+Q
KVAR
X e ¥Yower
KVA
REWTI“ Power
|V Y
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If a circuit has resistive and reactive parts, the resultant power
has 2 parts:

— The first is dissipated in the resistive element. This is the
real power, P

— The second is stored and returned by the reactive element.
This is the reactive power, Q, which has units of volt
amperes reactive or var
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RELATIONSHIP BETWEEN
V, | AND P IN A RESISTOR

1=Ipsinwt &
v=Vpsin wt
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You pay for fuel for the VERTICAL
portion of flight, as well as the fuel
for the HORIZONTAL portion of flight.

Non-

Working
(Reactive)|
Power

Working (Active) Power
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POWER FACTOR

Power Factor is the ratio of Active Power to Total
Power:

Power Factor = Active (Real) Power
Active Power (kW) TOtaI POWGI’
g Reactive - Lvl‘
Power kVA
Total Power (kVA) = Cosine (e)

® Power Factor is a measure of efficiency (Outputﬂp
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