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1 Leistung im Wechselstromkreis

1.1 Losung Aufgabe 1
a) S=P+jQ

S=1|S|=U-1=230V-1A=230VA

P=25-cos(p) = 230VA-0,9 = 184
@ = arccos(0,9) = 36, 87°

Q =S -cos(p) =230V A-sin(36,87°) = 138var

b) Z=R+jX,

P 184VA

R=— = """ _184Q
2 142 ==
Q X; 138VA!
X, =< =1380 — L=2F_— — 0. 44H
L= w 21 -50s—! —2——
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1.2 Losung Aufgabe 2
P 2000W
a) S=1S|= osls] o7 2T vA

S 2857,14V A
[=—=—"——=12,42A
U 230V ’

P 20000
R="=——" _ —12,97Q
2 (12,4242 7

Q = V/S% — P2 = /2857, 142 — 20002 var = 2040, 30var

@ 2040, 30var
X, =—==—"—=13,230
LT (12,42) !

Z; = (12,97 + j13,23)Q

Z s = Zy, + Zy = (13,37 + j13,48)Q)

b)
Zges = |Z 4es| = 18,990
I = ZU = 12,114
ges
Q 2040, 30var 122, 7F

¢) O = wU? ~ 275081 - (230V)?
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1.3 Losung Aufgabe 3

1 Ry

Rll + jwCh B 1+ (CUClRl

Z; = jwli +

)2 + j(wL1 —

Zp =Ry + jwlo
Ansatz: Z, =27, — X, =—-X., R, =Ry

C1(Ry)?

— ~L
2 1+ (w01R1)2 !

Ansatz: £, =2; — X; =X, Ri =Ry

C1(Ry)?

Lo =1, —
2 ! 1+ (CUClRl)z

wCl(R1)2
1+ (w01R1>2

Ansatz: — X1 preat: = wly —

— X1 Breat: = 1884,94Q — X[ prear, = —1884, 940
—X; =wly = 2513,270 — X; = —2513, 279

Beispiel: durch Reihenschaltung eines Kondensators

1
X rsatz — Ly — —
L.Ersat o ) wCs
Cy = 361, 86nF
R, = Ry,
R
Ry :

FH Schmalkalden

wCl(Rl)Q

1+ (w01R1)2



