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Naizmenicne struje

IV.1.9.1 Dva prijemnika koja se sastoje od redne veze elemenata, R, =80 Q, Li=1mH i
G=250nF, i R,=60Q, L=12mH i G =50nF, vezana su redno i prikljucena u kolo
naizmenicne struje kruzne ucestanosti @ = 10° s*. Odrediti:

a) impedanse i razlike faza napona i struje pojedinih prijemnika,
b) impedansu, razliku faza napona i struje i karakter redne veze,

c) efektivhu vrednost napona na svakom od prijemnika, kao i efektivhu vrednost napona redne,
veze

d) ekvivalentne paralelne parametre i admitansu cele veze,

e) aktivnu, reaktivnu i prividnu snagu svakog prijemnika i redne veze, ako je efektivha vrednost
struje /=1 A.
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Naizmenicne struje

Zadatak [V.1.9.1
Redenje a): ;_} R Ly ﬁi R> L, ﬁz
J . W\; (00 | | /\M | |
‘[+ iy + U5 R
& u >
1 5 -1 -3 1
X, =ol, - =10"s.1.10° H- =100Q-40Q =600
oCy 10° s71.250.10° F
Zy =R + X =/(80 Q)% + (60 ) = 1000 02 =100 0
X 60 O . - . . .
@ = arcth— = arctgm =arctg 0,75  Izraz arctg 0,75 ima dva redenja: 0,64 radijana i -2,5 radijana,
1

@ =0,64
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Naizmenicne struje

Zadatak [V.1.9.1
Redenje a): ;_} R Ly ﬁi R> L, ﬁz
J . W\; (00 | | /\M | |
‘+ iy + U5 R
1+ u »
X, =L, - =10°s7-1,2-10 H- - =1200-2000=-800Q
@C, 10° s -50.107° F

-—

Z, =R+ X,2 =60 ) + (- 80 @) =/10000 2% =100 ©

-80 0

@, = arctg% = arctg — arctg (-1,33) Izraz arctg (-1,33) ima dva redenja: - 0,93 radijana i 2,21 radijana

, 60 O
p, =—0,93
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Naizmenicne struje

Zadatak 1V.1.9.1 / Ry Ly G R, Ly G
BEna MAVAVAVESSSLE 1 ANV\—T0 1
ReSenje b):
4+ it ><+ % >
& R
R.=R,+R,=80Q+60Q=140 0 ‘ g
X,=X,+X,=600+(-800Q)=-200
Z. =R+ X.2 =140 ) +(-20 )’ =/20000 0% =141,4 0
X, -200 : _— : , o y
@ = arcth— = arctg 200 - arctg (- 0,14) Resenja ovog izraza su: - 0,07 radijana i 3 radijana
=]

9o =— 0,14
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Naizmenicne struje

Zadatak 1V.1.9.1

Resenje c): U =2,-T=1000-1A=100V

Uy=2,-T=1000Q-1 A =100V
U=2Z,-I=141,40-1A=141,4V

U; +Uy =100 V +100 V =200 V|
U#U, +U,,

U:ZE'.{#UI-FUZ:Z]'I—ZE'I | Ze #ZI—ZE
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Naizmenicne struje

Zadatak 1V.1.9.1
ReSenje d):

G- R 140 2 __140  _50075-7ms
=] A I
RZE+X.2 (140 ) +(-20 @) 20000 @
B, =- EXE - =—- _?_ZGQ _ =292 _0015-1ms
R+ X, (140 @) +(-20 @) 20000 2
Y, =G, +B.,° = 1_ 1 600715=71ms

¢ "7 14140
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@ Naizmenicne struje

Zadatak IV.1.9.1
ResSenje e): P =Ulcosp=5cosp

@=Ulsing=5sing

S=yP2+Q? = (Urcos o) +(UI'sing) = UIcos? @ +sin? ¢ = UI

p<0{ p>0ip<0} p>0i p<0i p>0i p<0
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Naizmenicne struje

Zadatak IV.1.9.1
ReSenje e): P=UICDS¢:=Z-I-I-CDS@=Z-IE-§=IER
P =Ufc05¢a=U-%-cosm= v &

2 =U?G

Q=Ulsing=2-I-1-sinp=2-I? -%=32X

Z_-_U’B

. U . s X
=Using=U-—-sinp=U"-
Q@ @ 7 Sing >3

S=Ur=2-1-1=2-12
S=Ur=u-u-y=yY. .U?
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Naizmenicne struje

Zadatak IV.1.9.1
ResSenje e):

P, =I°R, =(LAY-800=80W,
Q, =1’X,=1A)-600Q =60 VAr,
S =yP2+Q =/(lBOW) +(60 W)* =100 VA ili S, =U,J; =100 V-1 A =100 VA,
P, =I°R,=(1A)-600=60W,
Q,=I?X, =t Af-(-80 Q)=-80 VAr.

S, =P +Q° =(60 W) +(-80 W)* =100 VA ili S, = U,1, =100 V-1 A =100 VA

P.=I°R,=T*R, +Ry)=I°R, +I*R, =P, +P, =80 W +60 W =140 W,

Q.=I"X,=TI*(X{+X,)=I"X,+I*X, =Q, +Q, = 60 VAr + (- 80 VAr)= -20 VAr,
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Naizmenicne struje

Zadatak IV.1.9.1
ResSenje e):

S, =P +Q. =140 W) + (-20 VArf =141,4 VA ili S, =Ur =141,1 V-1 A=141,4 VA

lq2 2 [ 2 2 Ip2 2 [p2 2
Se=NFe +@Q, ="'|.|'{.Pl_QE) +(P1+Q2) £S5 +5, =R 0 +{A +C;

S.£5,+5,.
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@ Naizmenicne struje

IV.1.9.2 Dva prijemnika vezana su redno i prikljuéena su na napon efektivne vrednosti /= 50 V i
kruzne ucestanostif= 50 Hz. Akoje R, =20 Q, L; =100 mH i &, = 15 O, G = 100 4F, odrediti:

a) impedanse pojedinih prijemnika, &1 i &,
b) faktore snage pojedinih prijemnika,

c) impedansu redne veze,

d) faktor snage redne veze,

e) napon na pojedinim prijemnicima,

f) aktivnu, reaktivnu i prividnu snagu svakog prijemnika i redne veze.
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Zadatak 1v.1.9.2
ReSenje:a)

Naizmenicne struje

/ Ry Ly R G,
AVAVAY SLR AVAVAY ||
+ Uy P s N
{+ U >

w=2xaf =2x-50Hz=100xr s* =314 s

X, =wl =31457.100-107° H=314Q,

Z, =R2+ X2 =00 +(31,40f =37,20,

@ = arctg% = arctg 31,40 arctg1,57=1.

] 200

1 1
oC, 314s1.100-10°F

X, =- - _31,80 Q.

Z,=R2+ X2 =\t15QP +(-31,80f =352 0,

X -31,80
=arctg -2 = arctg—~_"~
@ QR d 15 0

2

—arctg (-2,12)=-1,13.
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Naizmenicne struje

Zadatak 1V.1.9.2
ResSenje: b)
cos@, =cos1=0,54,
cos ¢, = cos (-1,13)=0,43

C) R.=R +R,=200+150=350

Xe=X,+X,=31,40+(-31,80)=-040

Z.=|RZ+Xx2={B50) +(-040f ~350.

P = arc:tg|é = arctg "040

— arctg (-0,01)=-0,01
R, 350
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Naizmenicne struje

Zadatak 1V.1.9.2

ReSenje:d)

e)

cos g, =cos (-0,01)~1

N VP
Z. 35

U, =2,-1=3720-143A=53.2V
U,=2,-1=3520-1,43A=50,3V
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Naizmenicne struje

Zadatak 1V.1.9.2
ReSenje:f)
P = IR, = (L43 AY 200 =409 W,

Q =I*X;=(1,43A) 31,40 =64,2 VAr,

S =R+ Q7 =409 W) + (642 W) =761 VA ili S, =U,I, =53,2V-1,43A =76,1 VA,
P, =I°R,=(1,43A) -150=30,7 W,

Q,=1%X,=(1,43A) -(-31,8 Q)=-65 VAr.

S, =P +Q,° =(30,7 W) +(-65W) =71,9 VA ili S, =U,I, =50,3V-1,43 A =71,9 VA
P =IR. =(1,43A) -350=716Wili P =P, +P, =409 W +30,7W=716W,

Q.=I*X,=(1,43A) - (-0,40Q)=-0,8 VAr ili Q. =Q, +Q, = 64,2 VAr + (- 65 VAr)=-0,8 VAr,

Se=yAR +Q.> =\(71,6 W} +(-0,8 VAr) =71,6 VA ili S, =UI =50V -1,43A=71,5 VA,
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