EE 1102H — Electric Circuits



Instantaneous Power,
Average Power

Complex Power,
Apparent Power
and Power Factor



Instantaneous Power
R

/

Let v = Vpsin(wt + 0)

Then | = Iy sin(wt + ¢)
V

m L
Im = and gb:—tan_lw— +0
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P(t) = v(t)i(t)

p(t sin(wt + )1, sin(wt + ¢)

) =
p(t) = Vzl (cos(f — ¢) — cos(2wt + 0 + ¢))

Vinlm Vinlm
> cos(f — @) — . cos(2wt + 6 + ¢)

p(t) =

T
Average Power = %fo p(t)dt = P

1
P — 5 Vinlm cos(60 — @)



SERIES R-L CIRCUIT
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P = —Vuly,cos(6 — ¢)



Power in Pure Inductor
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Average Power

Resistor: V,, and [/, are in phase.

1 1
P = Elem cos(0) = §lem

|deal Inductor : V,, leads /,, by 90°.

1
P = 5 Vinlm cos(90%) = 0



Find power delivered by the current source

Given Is =5 20°A: Vs=55230° V; R =5 0Ohm
Xc=10 Ohm and X.=5 Ohm



Solution

5 () \VZ '15 @)

VW u

(D J10Q C) 55,300V
520 A




55230°-V,

5209 + ,
—J5 J10




But,

V,= 5X5 + V,=120.263+j5
=120.367 £2.381Y
Therefore, power delivered by the Current source =
V, I, Cos (£V,-ZI)
=%V, 1. Cos (2.381° - 0)

= (*2) x120.367 x5x Cos(2.381°%) = 300.66 W



Average or Real Power

1
p = > Vinlm cos(0 — @) = VI cos(6 — ¢)

where

V

/
vV=-"2 |="C
V2 V2
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Impedance and Power Triangle
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S=Vlin VA

13



Power Triangle

Im ~

(60 —¢)

P

Re

S = Vlcos(0 — ¢) + yVIsin(6 — ¢)

P = Real power in W, Q = Reactive power in VAR
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Complex Power

S = Vicos(6 — @) + yVIsin(6 — ¢)
=VIZL(O —¢) =VL01L—-¢

Phasor voltage and current in RMS are

V=V/0 1=I/¢

Then the complex power Is

S=VI
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Apparent Power

Magnitude of complex power is called the apparent power

S| = VI
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Test

* Draw the power triangle of a RC load
connected to a sinusoidal source

P

(0= ¢)

END



