ELEC 226, R. Kozick

Summary of Formulas from Chapter 8 (AC Power)

i v(t) =V, cos(wt + 4, ) V=V, £9,
i(t) =1, cos(wt +g¢,) I=1, Z4,

p(t) = v(b)i(t) = Vil cos(¢ — @)+ ”‘Im cos(¢, — 4 )cos(2(awt + ¢, ))—\/”‘2Im sin(g, — ¢ )sin(2(wt + ¢,))
P,, =Average Power (W) P Q=Reactive Power (VAR)

=P, +P,, cos(2(wt + ¢ ))-Qsin(2(wt + ¢ )= P, + R{[P, + jQ]-exp[j2(wt + ¢ )]}

@, — ¢, = power factor angle (pfa)

cos(¢, — ¢, ) = power factor (pf)
sin(¢, — ¢, ) = reactive factor (rf)

Definitions for a passive load (P, > 0, absorbing power):

Q > 0: Inductive load Absorb magnetizing VARs  Lagging pf (I lags V)
Q < 0: Capacitive load Deliver magnetizing VARs Leading pf (I leads V)

Effective and RMS values:  Vims =Verr =Vin/V2, ime = leg = 1,/42

Complex pOWGr (VA) S= P + JQ m2|m exp[ (¢v _¢|)] (Vef'f4¢ Xleﬁé ¢ )ZEVI = Vrmslims

Apparent power (VA): S =S| =+/Px +Q% =—"-™ —"power"using V & I magnitudes (not phases)
Lt = 2/S| = peak - to - peak of p(t) §| = apparent power
V. ) ; Q = reactive power

Power fd?'é"bésﬂéive load, Z=R+jX: V=1Z, V,=1,Z
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