SoLuTtIioN SET VI

EXERCISE V1.1 : IMPEDANCES LOCUS

A.

First circuit We start from the admittance of the circuit portion having elements in parallel. In
the expression of the admittance, only the imaginary part is a function of the frequency, hence
simple to represent :
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The impedance 7z, _ 1 s determined by inversion (the inverse of a line is a circle). The
Y,

semicircle representing the locus of 7z, for @ = 0 + oo is defined by its two ends

(w=0=7Z,=R,=33Q;0=0= 7 =0Q)and its radius %:16,59-

The impedance of the rest of the circuitis: Z, =R, + joL=10+j-6,5-10" o

The impedance of the whole circuit is the sum: Z=7 +27, :

2 : C'Rg
Z=R+————+jo|L-———"—
1+ (@R ,C) 1+(oR,C)

The function z crosses the real axis in 2 points (when Im{Z} =0) :

a. o=0: Z,,=R +R,=10+33=43Q

C-R? .R?-L .107%-33%2 -6.5-107°
b L L = e | OR |2 10333 6,2 107 50
1+(aR,C) L-(C-R,)* |65-107-(12-10°-33)
R
Ziyrsicy =R, + : 2 =10+ 333 ~ > =26,5Q
: 1+ (oCR,) 1+(2,53-10° -12-10° - 33)
3
©=2rf =2,53-10° = f=2’532'10=400Hz
T
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Second circuit

1 1 | 1
Y=t =
R, joL 33 6,5-10"
_ 1 R,(eL)’ R;-oL 0 0=0
7Y, R,+(L)’ "R,+(wL)’ |R,=33Q o=
.1 00 o=0
Z =R, -j—=
oC |RI=10Q w=w
R, (wL)* (1 R2 oL o ®=0
Z=Z1+22:R1+L)2_J — 2 0372 =
R, + (L) oC R, +(wl) R, +R,=43Q w=wx
‘Im ®W=c
0< f< 400 Hz capacitive circuit

= 400 Hz resistive circuit

Proceeding in the same way as for the first circuit, we find :

400 Hz < f< inductive circuit

joL

capacitive circuit
resistive circuit
inductive circuit

0 < f< 800 Hz
Y, =800 Hz
Z / 800 Hz< f<
f= 400 Hz
w=0l ’/ R,  Ri*R, ﬁ " .
Ri 1 ®=0 ®=0 joc joL
Rz
Z,
®w=0

First circuit Second circuit

For o — 0, the curve of z() tends asymptotically to the right Re{Z,} =R,.

B. See boxes in the graphs above.
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EXERCISE V1.2 : POWER CALCULATION

A. Z=R+joL=R+j2nf)L=R+jX;
B. Z&:M::),OQ
1 2A —
X, U 8V w0
I 2A ——
Z=R+jX, =30+j-40=50-¢"" Q
C. :ﬁz 40 =127,3mH
2nf  100r ———
D. Rms value: U=7Z-1=50-2=100V
or: U=,/U} +U; =J60> +80%> =100V
Incomplex:  U=Z-1=50-¢' -2-¢" =100-¢’™ V=(60+j80) V
or: U=U, +jU, =(60+j80)V=100-¢"* V
E. Diagram of current and voltages
Im
A With I referred to 0°
u
U
Argument of U : o = 53°
Argument of Ur : B =0°
Re
— - > i
Ue 1 Phase difference of [and U: o =0a — B =
“Ro= 53°
F. | Active power Reactive power
P=R-1°=30-2 =120 W Q=X, -1 =40-2> =160 VAr
2 2 2 2
or: Pzﬁzﬂzuow or: Qzﬂzﬁzmovm
R 30 — X,
or: P=U,-I=60-2=120W or: Q=U, -1=80-2=160VAr
or: P=U-TI-cos¢p=100-2-0,6=120W | or: Q=U-I-sinp=100-2-0,8=160 VAr
G. The compensation of the reactive powers is expressed by:
2 2
x =Y _ocrr > =Xl 10 54
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