Frekans Cevab1 Metodu.
(Frquency Response Methods)

Bir sistemin (elektrik devresi, robot, ugak vs) girisine bir

Kuvvet (elektrik akimi, dondiirme momenti vs)

uygulandiginda cikista olan etki iki sekilde incelenir.
1)gecici rejim

2)stirekli rejim

Mesela bir elektrik devresine birim basamak girisi

uygulansa ¢ikis belli bir siire sonra sabit bir gerilim olur.
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Gegici rejim
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Siirekli rejim

Ayni1 devreye sinuzoidal bir gerilim uygulansa ¢ikis belli
bir siire sonra genligi ve fazi sabit olan, frekansi da giris
frekansina esit olan bir sinuzoidal gerilim olur.
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Gegici rejim
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Siirekli rejim

Frekans cevabl metodu, giris geriliminin sinuzoidal
olmasi durumunda siirekli rejimin incelenmesi
olayidir.

Hatirlatmalar

Devrelerin siirekli sinuzoidal halde ¢6ziimii
(Steady state analysis).

351) V=20cos(8t+30) , R=10Q ise I akimin1 hesaplayin.

+7 R
\%
Devrede
V=20cos(8t+30) = Vm cow(wt+0v)
V=20, w=8, 6v=30

I=Vs/R=20cos(8t+30)/10=2cos(8t+30)
= Iy cow(wt+01)
=2, w=8,

353) V=20cos(5t+30) , L=2H ise I akimin1 hesaplayin.

01=30
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v
a)Devrede
V=20cos(5t+30) = Vm cow(wt+0v)
V=20, w=5, 6v=30

+
\Y% V4

V=20cos(5t+30) ==> V=20./30, V=20¢",
Z=jwL=j 5 2=10j ,
1=V/Z=20¢"°/10j

= 20 (cos 30 + sin 30) —2i(0.866+0.5)
10;
=1-1.73j =41 +1.73* &, 0=arc tan(— 11'73 )=-60

-1.73

[=2¢7=2 /.60 ==> i=2 cos(5t-60)
[n=2, w=5, 0i=-60

355) v=20cos(5t+30) , C=0.02F ise I akimini
hesaplayin.



42 c
\%

Z=1/jwC=1/(j 5 0.02)= - 10
1=V/Z =20 ¢”°/(-10j)
= 20 (cos 3;)04'- sin 30) = 2j(0.866 +0.5])
-10j

=-1+1.73j =1 +1.73% &°, 6=arc tan(%)=120

=2 =2 /120 ==> i=2 cos(5t+120)

=2, w=5, 0i=120

361) v=20cos(5t+30) ,R=2Q, L=2H, C=0.04F ise I
akimini hesaplayin.

J_ + 7
\—I/—+ I R " TC ‘ll

V=20, w=5, 0v=30

Z=R +jwL + 1/jwC=2+ 52 + 1/(j 5 0.04)

=2+10j-5j =2+5j
[=V/Z=20”/(2+5})=2.9 - 2.3]

[=3.7 ¢ 32 ==> j=3.7 cos(5t- 38.2)

I.=3.7, w=5, 0i=-38.2

TRANSFER FONKSIYONU
Vo(jw)/Vs(jw) oranina devrenin frekans domeninde
transfer fonksiyonu denir.
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Vo(jw 1/jwC )
W) __ IIWE g (jw)
Vs(Gw) R+ jwL+1/jwC

Vo(jw) . .
Vs(jw) =GUw)

Vo(jw)=G(jw) Vs(w)

Komplex sayilardan bilindigi gibi.
[VoGW)EIGGW)| - [Vs(Gw)

<Vo(jw)=<G(jw)+< Vs(jw)

Veya

.| Vo(w) i . .
| Vo(w) |= —VSGW)‘IVSGW)I |[G(wW) [ [ Vs(w) |
Hatirlatma

P (-6 +10i)(-3+i)(10 - 4i)(7 +3i) _,
Q (5+3D)(3-7i)(-5+2i)(-9+3i)

10
tan  — .
6+10i=/6% +10% e 6=11.66 ¢!

3+i=3.16 ¢'°!

10-4i=10.77 &%

7+3i=7.61 24

Pay icin

Amp=11.66 x 3.16 x 10.77 x 7.61=3019.8
Angle=121+161+(-21.8)+23.2=283 4
Payda

5+3i=5.83 &'

3-7i=7.61 ¢ ¥

-5+2i =5.38 !*®

-9+319.48 ¢!®l

payda i¢in

Amp=5.83 7.61 5.38 9.48=2262.7
Angle=30.9+(-66.8)+(158)+161=283.1
P _(6+100)(3+i)(10-4)(T+30) ) ) o joss
Q  (5+301)(3-7i)(-5+2i)(-9 + 3i)
Genlikler bolunur. Acilar cikartilir

P _3019.8¢"% 3019.8 R
Q 2262.7 " 22627

=1.33 ¢™'=1.33 (cos 0.3 +i sin 0.3 )
=1.329+0.0069i
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Vs

G‘) Vs= /o Cost = Vo= (0x0498 Cos(¢—11.3) =3¢ 605(6—14.5)

D) Vi o cosae = Vo= 0k 0.328 Cos(24-2h3) = 3ag cos(2é-23)
- ) = 3,27 Cos(zé+§,z)

-2\,
&) Vs= 1o cos@2é+30) D Vo= fox 0318 Co:s( 2¢+30 -2\,8 \
= Veosz (Oox 0957 Slﬂ(%f_'so\s) = 2. 5%F Jin (36-30_3)

&) Vs = 10 Sin 3¢
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a .EPQQN\P\Q ftroblem s C O\\ cul ade the Owleut . 6118
|
| G(> \/S = Zf cos 2%t

b) Vg = 5 Cos(é t+20 )

Nvg = 2 Cos(l'sf”"’é")
d) Vs = jo Cos 25t

Vo

2t W =2 \*\/
Q)\/S:Ll‘ cos s

24 +40
i \/o— 4 20 Cos(2f+410°> = ¥ cos( )
Yo= “x | .
— [0 LV,\Z:L,O

_ 50 cCos(6tt60)

w:.é | \—\\/70

S

‘O> »\/5 - s C05<é {+2°)

Vo = Sx 10 cos( 6£120 +40)

Vo|lozo /Y2 _50°
=13 ‘—’ - v
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