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Resistive load qPs (resistor, heating coil,.....), Inductive load ( inductor, motor , transformer,....),

Capacitive load ( capacitor , .....)
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Non-linear load
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Load (Y%GOT Ooéll OO, Rectifiers, fluorescent lamp, electric welding machines,..

Power factor for linear load
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S=Apparent Power (unit in VA)

P=Real Power (unit in W) — B

Q=TReactive Power ( unit VAR)
B=Phase shift angle
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Figure(2) Waveforms for linear load

Figure(1) Power triangle for linear load
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For Single Phase,
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Power factor for non-linear load
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Harmonic current
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Power triangle for non-linear load

S1= apparent power ( fundamental )
P1= real power ( fundamental )
Q1 = reactive power
S2= total apparent power
D = distortion power

PF=P1/52 82

PF=power factor

P1
Figure(3) Power triangle for non-linear load

Figure (3) Og& non-linear load G@‘)é@SGJ G200 power triangle (Y%GOSBOOOSOOéII No.1 triangle
¢ Displacement power factor :3903(73@6@‘ No.2 triangle ¢> harmonic current
qp:G@)§ESG(3T G000 Distortion power factor :390%)(73@600@"
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No.1 triangle ¢0 fundamental frequency (7%:390@6000:@:

Real power (fundamental) (7% 080301?%803@"

Apparent power (fundamental) ,S1= V ;,xT;m

Real power (fundamental) , P1=V ;I X cos 0,
No.2 triangle @ Total apparent power ,S2 (7$ Total Ims 900890(3 OQOSO?OSGIOO

Total apparent power , S2= VX Total I,
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real power ( fundamental ), P1

power factor =
Total apparent power 52
VimeX I omex cos 0
power factor =
Vem:x Total T
‘;"rrmsx [lrms
power factor = x cos 6
Vemex Total I,
power factor = cos B, X cos 6y

Cos 0, = Distortion power factor , Cos 6,= Displacement power factor

Example for non-linear load

Imains Non-linear Load Ydc Capacitor charging

h

Figure(4) Waveforms for non-linear load
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006656000 :26[g32655C discharging (0565$6000 326[g3265 03603qeR01 AC input ( Vmains)
©QODGoDD current (Imains) 2005 2§§03E: B:e5[g:00p0DdS capacitor 0> charging (YOGHEI
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Power factor correction
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Figure(5)_Power factor correction (PFC) for non-linear load

60RE S 20p5 Transistor 0od903030Sens(g|: 329E32305 kHz frequency (€ current

codielopE:a? [glaersoopdi 8odes0doae inductor L § current 2005 S 6393
(codsefogpEano.1) &:eof gEesaqE Diode D 0393 (co&selopE: no.2) B:eoo0dn orfod
mains frequency cooS[g$eoo kHz [§¢ S o control ciruit 0od9[g¢ 3c06cw6ee ¢ inductor L
0323 sawtooth Gb currrent qpso? 3380050[qod8ss0E:e000001



Power factor and PFC Aye Thwin

. - Vmains
Imains A
(AfterPFC) — /%
Sinusoidal R Y : Imains
{’f vy 7 (Before PFC)
i % Non-sinusoidal
< \\‘
\ time
N >
W
W
W
LR}
. (Y
— currentin A

inductor LA
\

] A A}

Figure(B8) Imains waveforms before PFC using and after PFC using

—— Imains

Figure(7) PFC implementation on non-linear load
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