POWER IN AC CIRCUITS

**x*All calculations for power are done with rms values of V and I, not phasors***

Average (Real) Power Resistors
Symb0|: P P = VR rms IR rms
Units: Watts (W) = Vrms’/ R
= IR rms2 R

Capacitors

P=0

Inductors System
P=20 P = Vims Irms COS (62)

= Vrmsz/ Zt COS (eZ)
= Irmsz ZT Ccos (ez)

Reactive Power

Q=0 Qc = Vcrms Icmms QL = Virms I rms Q = Vims Irms Sin (eZ)
Symbol: Q = Vcms? / Xc = Vims /X0 = Vims> / Z7 sin (62)
Units: = Ic rms2 Xc = I rms2 XL = Irms2 Zt sin (0z)
Volts-Amps-Reactive
(VAR) Xc = 1/(wC) X, = oL
Apparent Power
S=P S=Q S=Q S=VrmsIrms
Units: Volt-Amps = Iims> Z7
(VA)
VRr,c,Lrms = rMs voltage across respective component T Vims = |source voltage|
Ir,c,Lrms = rms current thru respective component I.ms = |total current from source|
Z 1 = |total impedance|
Power Triangle
Q = Ssin 6; S=+VJP?+Q"? S [VA]
Q [VAR]
P=S cos 6 8, = tan™! (Q/P) 5
= cos™! (P/S) z | B
= sin? (Q/S) P[Watt] 6 = angle of Zt vector

Power Factor

Fp = cos (62)

Leading > Capacitive
Lagging - Inductive




