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% Sectons A1=-Q2.3 4, Fexdbok.
Last time:
V()= Vi (it #8))
b (8= Ty con (W8

"

Tous= z

£
=
%)

% Todry: why e RM> lalues jrgtead o peak- Values?
What is complex wa?

o(t)
+ o_+

v load |

& Smg]& )Dhﬂsei I VaH’dﬂe. and [ carvont

Tatonttmenns power: PL@ (P18
leb V=V, con (Whr8)

4= Vo Tom con (1?8 cos (Wt +00)
Recall: cos(At)= nAcoR-ainAsinb

tos(A-B) = (53 Ao3B + smASing % ws( Ut +8,76)  ferm
szmB: Lb(A*@QJ- Los(A-j) Qhse> Pulse: i Pow
> pI= YT | (a0 a10 + n (040 > palet i torgae A
% motrs  and gemergors
AAD!(

tos( AWk +ot80)= o3 (2w’°+2sa +8,-8)= cos (AWETR+(ov-0)
= m(ﬂ(wﬁi-si,))as (Bv-a,;) - ain (2(w£+9;,)) ar.\(ev—ea)

plo)= v:g,:[(‘m(aw:zeg) w(Bv‘&)} = VpTm sm(Ror®)sin(or-e))
i 2 2
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Reacqll: VKMS:'. \!1 IRMS‘—‘- Tm
G z

= o,

VMIM = (V»\XI.‘ = Vs IM
VA 2

(_\(;Q; Viwes Tanes [(Hwa(%b%)) s (8-8) - Siv\@u('dﬂ%)sm(a,-az)]
% Using RMS \falues  gimplifies Hle Poer calodatin. No longer  hae 'é‘ Lot fachr

% [erds o Ao cl’aes‘h'&l; what is He Auerage power P o a a,dc?

T T
p- 7::3 pidt 7 P- %&anm[cos (&v-82) + (st 20)ss(5,-8) =2 in (a»t«»aa.)sm(w-ab]db
o] o
g Te integral of & Sinueid o a mltpk of s poried s O
4 P = Vgms Tens va(Bv"ei)T 4 P= Vms Tens “‘(OV’B‘J

T

We can use this do rewrije He intomtamecus poger e
ptor= P(1+ o8(at#38)) = s Tim Sin(By-63)3in (At 280)

% Now, define He Reachie Poer Q
Q.= Ugws Tems Sin(Bv-8)

%U’D: P(l+ w“(waoi)) - QS‘ﬂ(Q.ld“—+9.&.‘,>

P Vews Teus cos(ov-00)
Q= VRns IRMS Sin (Bv ‘eo

-
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Recall e LonP)e.x Phie

Tm
c
L ()

2 lb«y——»

Re

b-R§ae™ - aws®
c=Tm 30y asn(®

P= VRnsIRua 605(&,"6';) = Re EVRM\L&CM&"&%
Q= Vrms Tems Sin (ev —9‘3 =T ZVmIg,.se, J(,v_&)g

P = R‘EVM!CJNIRMSE:ME = pﬁ Z(VMSMIRMsés% = RCE vi¥§
Q% T V€™ Tons % * T Y0trs (8T £V = T TUTR

Not: T* mess e Lanpkx (.D'\vdb\jq‘lc of I Swikh e ign of e

imaginasy Hems Jo ompue.

S Pad @ o He vedad imAginary  parts of <ome phass- VT

This is caled #e conplex power S
{'_S- = v;'f“z Vgubtgns év-eb: P'*.)QK

Unids: R:vA

P: w Difront Unds 1O
empkcsu, different neaning
Q: VAR

l§l'— S=VIL. : fo’«rm{' Power

& 0-0i © powes fact ange
co3(€)= n(0v-6): Poyer Jack

Lecture Notes Page 3



2018-08-29-4

Ruq" (,osCB> is o extn funchon 3 Meming

Hat
tosl®) = w8,

How 1o ok‘sﬁ"lguial\ betwetn M. Juwo for Heo PF?

0= &y-8. >0 6= By-0:.40
v

T
T - v
s \Ov Ov

Carvent  [ags Tle yoltige
e lasgms 33

Uirrent? leads tla voltee
> |eading PF
% Tale abot cuerent |agging or laea’t:ﬂ e Voltage,

= VI Vo Ters LBv-82= P
AV‘D*"’ Wa"[ “Jo View CD""PIC< Pow..

I
+

% Note: Z is a tomplx nomber byt not a Pw No tire dlep eademce.

<|
»

™

(=l

5-Vr- (ZDT- ZGT)= Z(Teuy)- 2T
3-T'Z

Z=RHX

[5= ToriTx « Priq [

P power dsipated by resshrs
Q: POWV oh'ss;palea' la\/ reaCfomeess <l/‘ech_ He pame  reachie Powa)
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% Nok: when Calculah'ns om impedence.  F:RujX< Z /52
He powtr Lidor gl -0,
T- Vi . # (o

S8 v 2 3= S/la--ed
Z(Pz 3

S/e;

¥ We on use this D*’W'meﬂndép Viewing He  Complex power 1o
mderstad A PF;

0= &y-8.>0 6= &y-8.40
v T
I o, v
Al >
Carvent  [ags Tle Voltge Uirrent? leads tlo voliee
> |agging PF > |eading PF

Luggina PF: 650 3 Q>0

(X o like- an ﬂno‘wd-c()
WIB PF L0 > Q4O

(X is lia cm capacite”)
Q- T'%

Tnducter: Xewl = Q>0

Capacits: X= =g = Q4O
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Ex)
VD= (Z' (1)) s (wt+38) » V= lo/z5 V
VB = Z(Duws (b -2 > T- 525 A

Fod: 0) To tomple pouer 3
b) Te powe fucher-
@) 3= VU T*=(1o220v)s5A)

5- 90/s° VA
5= 22.4 + 33330 VA

’Eﬂ V8= 2 (1905t +18)
L (8= (7 (8 5 (it +130)

Fid: a) (o~plex power
b PF
a> <in (b FIB) = con (b +136-90)= L5 (Wt 40)

V= o8

T-sl4

5=VT% (ot v)(st40A)
S-50L30 VA
( = 4520 - 25 VA J

B y(0- @0 wslot ) = T iose v
D= GRes(we-9). T- 548V

35: sp/nd VA
3= -aS+3433VA

V=
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b) PF- wn(®)~ (&)
| PF-01> lasgimg |

b) PF- ws(-3D

‘PF—— 0.2bb |ead |

* Nokes: ) P20 means  power
is deliered by petwolt.
rather Hran Chr\ﬁamed

D PF only defined for
]Bquoo, 30 we Cam'F
debine q  PF here.



