PHASE CONTROLLED RECTIFIER,
HALF CONTROLLED

RMS values

Chi1)

Vrms: Vm / sqrt(2);

(%o01)

Sl

current, 1st harmonic

(hi2)

(hi3)

(hid)

(hib)

(%hi6)

ChiT)

(%i8)

(hi9)

assume (Iout > 0);

(%02)  [Iout > 0]

Irms: Iout * sqrt((%pi - alpha) / %pi);

VT —a- lTout
(%03) -
VT
I1s: 1 / %pi * (integrate(Iout * sin(x), x, alpha, %pi) +
integrate(- Iout * sin(x), x, %pi + alpha, 2 * %pi));

(cos (a) + 1) - Tout — (—1 — cos («)) - Tout

(%o04)

Ilc: 1 / %pi * (integrate(Iout * cos(x), x, alpha, %pi) +
integrate(- Iout * cos(x), x, %pi + alpha, 2 * %pi));
2 -sin (@) - Tout
™

(%o05) —

I1: sqrt(Ilc™2 + I1s™2);

(%06) \/((COS (@) +1) - Tout —W(;l —cos (a)) - Jout)® | 4-sin ((j;)2  Tout®

I1: trigsimp(I1);

. .
(%07) V8 cos(o;)—&—S Tout

Ila: 4 / %pi * cos(alpha / 2) * Iout;

(%o8) 4 - cos (%) - Tout

3

wxplot2d([I1 / TIout, Ila / Iout], [alpha, O, %pi-1e-3], [box, falsel, [legend, falsel);



(%hi10)

(%i11)

DPF

(hi12)

(%hi13)

(%hi14)

(%i15)

(hi1e)

(%1i17)

14—

(%t9)

I1: I1a;

Iirms: I1 / sqrt(2);

DPF: Ils / I1;

(cos (a) + 1) - Tout — (—1 — cos («)) - Tout
4~cos(%)'lout

(%012)

DPF: ratsimp(DPF);

(%013) Los(f)
2'COS(§)
DPF: radcan(DPF);
(%014) LOS(QQ)
2-005(5)

(cos(alpha / 2))°2;

(%015)  cos (%)2

trigrat (%) ;

(%o016) 1+ cos (o)

DPF~2 - cos(alpha/2)"2;



(%i18) trigrat(%);

(%018)
(%119) DPF: cos(alpha / 2);

P

(%i20) P: Vrms * Ilrms * DPF;

S

(%i21) S: Vrms * Irms;

(%021)

Vi —a - lTout - Vm

V2

(%122) wxplot2d([P / (Vm * Iout), S / (Vm * Iout)], [alpha, O, %pi-1e-3], [box, false], [legend, falsel);
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(%t22) o 0.5 1 15 > ot s
(%022)
PF
(%i23) PF: P / S;
(%023) ii;éjif%{z
(%i24) ev(PF, alpha = 0);
(%024) 28



(%125) ev(PF, alpha = 0, numer);

(%025) 0.9003163161571063

(%126) wxplot2d(PF, [alpha, O, %pi-1e-3], [box, false], [legend, falsel);
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(%t26) 0 0.5

verify PF-DPF relation

(%127) wxplot2d([PF, Iirms / Irms * DPF], [alpha, O, %pi-le-3], [box, falsel, [legend, falsel);
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(%t27) 0 0.5 1
(%027)

THD

(%128) THD: sqrt((Irms / Ilrms)~2 - 1) * 100;



(%o28) 100 |7 (T2 4

2
8 - cos (%)

(%129) wxplot2d(THD, [alpha, O, %pi-1e-3], [y, O, 300], [box, false], [legend, falsel);

plot2d: some values were clipped.
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(%t29) 0 0.5 1 15 2 25 3
(%029)
(%i30) ev(THD, alpha = 0);
2
(%030) 100 %—1

(%131) ev(THD, alpha

0, numer);

(%031) 48.3425847608679



