nadlnna lurasiwnanszaaay

Power in AC Circuit

Arnon Isaramongkolrak
Department of Electrical Engineering

Nakhon Pathom Rajabhat University



WIVBN15LIUUNTEDU

* A151NLRAYN1AIEDY (rms)

Aaalnilueasiininssuaaau

* AN5ILASIZMIAT NN ZLEFRULUANIZ AR



ANSINLRAYN1ANED 9

- ANSINLRAYASIEDY YiSe A1RISLOULE (rms) ¥Se AN
Uszanowa (effective)

- s usuanUsunadninsilasuunyasnnutian wseinis
UAYULUARERRDALIAT LU FRYEINVBILIINULAY
nszualninlursasiwdinseuaadu



ANSINRAYN1a9d09 (§19)

v(t)
A

Vm\ /VJ\ by V(t) =V, cos(wt+g)

VARV

- Peak Voltage = Vp :Vm

- Peak to Peak Voltage = Vp—p =2V
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- RMS Voltage = V, =V,
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I(t)=1_cos(at+¢) @) |=1| /4

v(t)=V_cos(at+¢,) <) V=V /g,



fadelnifaade (Average Power)

- asliiieds (Average Power) w3arnadluiiass (Real
Power) dniiaidu 106 (Watt)

P :%lem COS(¢V _¢|)

p:%(ﬁvrms)(@rms)cosm ~4)

= Vrms | rms COS(¢V o ¢| )



naslunusing (Apparent Power)

- maslwiusing (Apparent Power) finiiendu Traduaut (VA)

p:%lem[COS(¢V—¢i)] E_SE_;_F)}_E

pf :‘}Cos(¢v_¢l) ‘ AIUTZLNDUNIAN
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- Leading Power Factor 131899 yuuasdaysyraunseialiin
Unuiyuuesdyg e ssiulniliduym cos(g, — ¢ ) vinliayu
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- Lagging Power Factor 131884 yuvasdayayraunseialniinangs
yuvosdyg iUl luyy cos(4, —¢) inliayandu
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=cos0 =1
=c0s30 =0.86
=c0s90 =0
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60.0° V. _ /\) 1+ j50

Aurniamdsluiiade p— lelm cos(s, — ¢ )
= Vrms | rms COS(¢V o ¢|)
=(60)(12) cos(0° —(-53.13°))
=432W  fau

AuuAadbwiilsing S = %lem =V = (60)(12) = 720 VA

flau
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60.0° V. _ /\)
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pt = cos(¢, —¢,)

= c0s(0°—(-53.13°))

=¢05(53.13°)
=0.6

1+ j15Q

a < 1 [V v U
@, — @ UANTUUIN UaAIIT YULNEVDIFYYIUNTLUAA A1 UL

VDAY IULLTINUY

pf =0.6 lagging

flau

15



nraa N egan (Complex Power)
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nraa N egan (Complex Power)

Aasluiugetou amnsaeuluguues rectangular form ol
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Z,=(10—j5)/1(8+j6)+2

(10— j5)(8+ j6)
(10— j5)+(8+ j6)
(11.184—26.57°)(10436.860)
= : +2
(18+ j1)
111.8£10.29°
~ 18.03./3.18°
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Z,,=6.15+ j0.77+2=8.15+ j0.77 €
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- V =16./45°

16.£45° v@ 8.15+10.77 | — \ _ 16745
T Z. 815+ j0.77
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AQUTZNBUNIAY p.f.=cos(6,-86,)
=c05(45-39.62) =0.995 lagging  mau
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P = (16)(1.954)(0.995)

=15.56 W  fau
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_ %(16)(1.954)sin(45—39.62)

Q =1.466 Var AaV

S=P+JQ
=15.56+ j1.466 VA ®au

S|=P*+Q’
—\15.56% +1.4662 =15.63VA @2V
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Ananagdifinads sdalufinsuendin Aeuntdlan 10Q
S=344+j0VA <mm) S=P+jQVA

Anadlnindsngurudlan 109

P=3.44 Watt fau
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pf =— = =1  aau
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3mH 1r|n|F
000 |
+ Vo -
20c0s(1000t) U 250 20sin(1000t) V
1). MUV, (V, =13.37./52.92° V)
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