Uvod do elektrotechniky

Priklad:

Urcete proudy lis, I23, l4, Is, ls7 , napéti Uac, vykon Pr7 a odpor mezi uzly A a B v obvodu
na obr., je-li dano:

Ri=10Q,R2=2Q,R3=3Q, R1=5Q, Rs=3Q, Re =20, R7=4Q,Rg=45Q, Up=60 V.

ReSeni:

e stanoveni proudi lig, 123, l4, Is, l67 , pomoci metody transfigurace na elementarni obvod,
resp. uzitim vztahd pro napétovy a proudovy déli¢

Transfigurace daného obvodu smérem ke svorkdm zdroje:

RyRy 55

Ryy =R, +Ry; =2+3=5Q Rypy=—2"4 =22 _750
Ry; +R,  5+5
R.R .

Re; =R +R, =2+4=6Q R567=A:ﬂ:29
Rs+Rg; 3+6

Stanoveni proudu vytékajiciho ze zdroje, proudu lis:
U
R 10 =

Postupné urcovani vétvovych proudi I23, l4, Is, ls7 a dil¢iho napéti Uac v obvodu
pomoci vztahu pro proudovy déli¢:

R, 5
Iy =1 =6- =3A
Ry; +R, 545 =
R 5
14:118R B -6 =3
3+ Ry 545 =

nebo 2.zpusob stanoveni l4— z 1. Kirchhoffova zakona pro uzel A:
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pomoci vztahu pro proudovy delic:

R
I5=118R 7 —6. 6 =4A
s +Rgy 3+6 =
R 3
167:118R =6 =2
s+ Rgy 3+6 =

nebo 2.zptsob stanoveni le7 — z 1. Kirchhoffova zakona pro uzel C:

e stanoveni napéti Uac:

Upc =Ry, +RsIs =5-3+3-4=27V

nebo 2.zpisob stanoveni Uac
Upe =—R1 g +Uy — Rl 1 =—1-6+60—45-6=27V

e urceni vykonu Pr7
2 2
Py =Upslg =Ryllg =RyI7 =4-2° =16W

e sStanoveni odporu mezi uzly A a B:

Ry =Ry +R; =2+3=5Q Rgy =R +Ry =2+4=60
RsRg; _ 3:6
Ry +Rg; 3+6
RyRissis 575 56
Rys + Rysgrs S+7,5
RyRy3i5678 53

Rap = =27 18750
Ry+Ry3is678  5+3

=20 Risgrs =Ry + Ry + Rsg; =1+45+2=75Q

Ry315678 =
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Priklad:

Urcete proudy l1, I2, I3, 14, Is, napéti Uag, vykon Prs a odpor mezi uzly B a C v obvodu
na obr., je-li dano:

Ri=3Q, Ry =2Q,R3=3Q, R1=6Q, Rs=5Q,Re =60, R7=50, Up1 =48V,

Uop2 = 43,2 V.

Reseni:
e urceni proudu It I2, I3, l4, Isuzitim principu superpozice

analyza obvodu pii ptisobeni zdroje Uoz1:

R I R, R

5
pomoci metody transfigurace na elementarni obvod, resp. uzitim vztahi pro proudovy déli¢

ziskame diléi vétvové proudy 11!, 12!, 13", 12!, Is':

R;R .
34 = 24 :ﬁzzg R567=R5 +R6+R7=5+6+5=16Q
Ry +R, 3+6
R,R 2-18
Ryys67 = Ryy +Rsg7 =2+16=18Q Ry3use7 = 27734567 _ =18Q

Ry +Ryss; 2+18
R' =R, + Ryyys67 = 3+1,8=4.8Q
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;_Uo _48 _

I = 10A
R 48 —
R R
1) =1 ——29 —-10 18 _ga 1L=1! 2 o2 -
Ry + Ryys67 2+18 = Ry + R3y567 2+18 =
R R
J O S T =1l —= —12 =1 03334
3 Ry+R, 3+6 3 SRy+R, 3+6 3

pomoci metody transfigurace na elementarni obvod, resp. uzitim vztahii pro proudovy déli¢
ziskame diléi vétvové proudy 11", I, 131 1.1 15!

R R :
R, =—2 :221,29 Ry =Rs+Rs+R; =5+6+5=16Q
R +R, 3+2
R3R 567 3-17,2
Ryyss7 =Ry + Rsgy =12+16=172Q R = = =2,5544Q
12567 12 567 123567 R3 +R12567 3+17’2
R™ =R, +Ryy3567 =6+2,5544=8,5544Q)
U
J="2 - B2 _505A
RT 85544 =—=
R R
1 =1 —29 =505 172 __ 434 =1 S 505> _075A
Ry + Ry5s567 3+17,2 R; + Ryys567 34172 =——
R R
et o752 _g3a et R 53 _o45a
! 5 R +R, 3+2 2 5 R +R, 3+2
superpozice dil¢ich vysledku:
I =1 +1" =10+03=103 A
I =1'0I" =9-045=855A - dil&i proud I'' mé opacny smér nez vysledny I

I 01} +1 =-0,667+43=3633A - dil&i proud ls' ma opaény smér nez vysledny I3

I, =1} +I] =0333+5,05=5383A

AT/ _
Is —15 +I5 =1+0,75=1L75A
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e stanoveni napéti Uas
Uup =Ry1, =2-8,55=171V

nebo 2.zpiisob stanoveni Uag
Upg =—R 1, +Uy =-3-103+48=17,1V

e urceni vykonu Prs4

Pry =Upgly =RyI,1, =R,I; =6-5383" =17388W

e stanoveni odporu mezi uzly B a C:

Ry =Rs +Rs +R; =5+6+5=16Q
RR, 3.2

R12 = :1,29
R +R, 3+2
R,R 6-17,2
Ripysgy = —a712s67_ _ 7, — 4,4483Q)
R, +Rjpse7 6+172
R;R 3-4,4483
e = 3824567 = 179170

Ry +Ryyse; 3+4,4483

Ris67 = Ry + Rse; =1,2+16=17,20Q
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