DC Giic Kaynagi

1) Transformator

2) Dogrultucu

3) Filtre

4) Voltaj Regiilatorii
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Transformator Cesitleri
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Sekondary (Cikis) Voltaj Hesabi
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Dogrultucu Devre Cesitleri

1) Yarum Dalga Dogrultucu
2) Tam Dalga Dogrultucu
3) Koprii Dogrultucu



Yarim Dalga Dogrultucu
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Yarim Dalga Dogrultmac Devrede Averaj Yiikleme Voltaji & Akim

Vave ‘%Pk) Vave =0.318VL(pk)

Unutmayin: Yukaridaki bu formiiller sadece yarim dalga
dogrultumus devre icindir.

Equivalent DC Voltage Vave
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Tave degeri iki sekilde hesaplanabilir:

Vave
Ry

1) Ohm kanunu kullanarak || ave =

2) Ipk y1 Iave degerine doniistiirerek

I ave = l})[L I ave =0.318 ka PIV = V2(pk)




Tam Dalga Dogrultma
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Yiikleme Voltaji ve Akim Hesabi

Vipk = % -0.7V

Vave — ZVJ]_E(pk) Vave — 0.636 VL(pk) W(z:::::il'}(:l:m

Average DC Voltage V_ for a Full Wave Rectifier
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Negative Full Wave Rectifiers
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Half Wave Full Wave Bridge
P
Schematic H R§ || |
Diagram i
waveform| /\ /1 N\ [NV VV VNNV VVV VN
Peak Load
Voltage V2(pk) - 0.7V V2(pk) - 0.7V V2(pk) - 1.4V
VL(pk) 2
VL(pk) 2VL(pk) 2VL(pk)
DC Load
Voltage or or or
0.318 VL(pk) 0.636 VL(pk) 0.636 VL(pk)
DC Load Vave Vave Vave
Current RL RL RL
PIV Equal to V2(pk) V2(pk) - 0.7V V2(pk) - 0.7V

Frequency

fout=Ffin=60 Hz

fout=2fin=120 Hz

fout=2fin=120 Hz
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@ Find Vipy =120V = 169.73 Vs
707

@ Find Vopk = %V‘I(pk}
1

1.169.73 Vi«
8

— 2121 Vpk

@ Find Viey = Same = 169.73 Vy

(2 Find Ve = Same = 21.21 Vi

(D Find Vi = Same = 169.73 Vs

@ Find Vapr = Same = 21.21 Vi

@ Find the Peak Load Voltage
Vipw = Vopk- 0.7V
= 21.21 Vp- 0.7V

Vipw = 20.51 Vi

@ Find the Peak Load Voltage

Vipg = Vopn- 0.7V

2
= 2121 Vk-0.7V
2
= 10.6 Vik-0.7V
VL(pk) = 99 Vpk

@ Find the Peak Load Voltage
Viph = Vapi- 1.4V

21.21 Vok- 1.4V

19.81 Vpe

Vigek)

@ Find the DC Load Voltage
Vave OF Voo = Vigo(.318)
= 20.51 Ve (.318)
Vae = 6.52V

@ Find the DC Load Voltage
Vave OF Voo = Vigpk) (.636)

= 9.9 Vi (.636)
Vae =63V

@ Find the DC Load Voltage

Vave Or Voc = Vipk(.636)
=19.81 Vi (.636)

Vae =126V

® Find the DC Load Current

leve = M
Rc
_6.52V
T 1kQ
lave =6.52 MA

® Find the DC Load Current

|ave = \ﬂa
Ru
_6.3V
~1kQ
|ave = 63 mA

® Find the DC Load Current

|ave = \@

Ru
_126V
“1kQ

Iave = 126 mA

® Find the Peak Inverse Voltage
Equal to Vapk

PIV=2121V

® Find the Peak Inverse Voltage

= V- 0.7V
21.21 Vo= 0.7V

PIV =20.51V

® Find the Peak Inverse Voltage

= Vapi- 0.7V
21.21 V- 0.7V

PIV =20.51V

@ Find the Output Frequency
fout = fr’n

fox =60 Hz

@ Find the Output Frequency
fuut = 2ﬁn

for = 120 Hz

@ Find the Output Frequency
fuul = 2fm

for = 120 Hz
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The Charging Time Constant
In the diagram, 1f D, has a forward resistance of 5C2, then the RC

. g D,
time constant 18: + ’I
T =RC 1

= (5Q)(100 uF) .
=>W0us 10001F'"' ko

and the total capacitor charge time 1s: -
T=5(RC)
= 5(500 us) ¢
=2.5ms

Thus, the capacitor charges to the peak input voltage in 2.5 ms.

The Discharging Time Constant

The discharging path 1s through the load resistor. The discharge
time constant 1s:

T =RC
= (1k€2)(100 uF)
=100 ms
and the total capacitor charge time 1s:
T =5(RC)
= 5(100 ms)
=500 ms
Note that the capacitor charges completely 1s short time (2.5 ms)
but 1t takes 500 ms to discharge. The next charging cycle 1s
provided by the rectifier long before the capacitor 1s discharged.




o R = 1500 Q (Blug)
R = 1000 Q (Red)

R = 500 Q (Green)
(.

Capacitor is constant & R, is varied

C = 1000 uF (Blue)

C =470 uF (Green)
(—FC— 100 uF (Red)

Resistance is constant & C is varied

Ripple faktoriinii minimize edebiliriz:

e Kapasitansi (C)biiyiik bir kondansator kullanarak
e Biuyiuk bir R, direnci kullanarak
Her ikisinide belirli limitlerde kullanarak
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The Ripple Voltage
f = 60 Hz (Half Wave)

/—-—-VL[D“—\ f = 120 Hz (Full Wave)
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t= 16.67 ms (Half Wave)
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77||RL

This voltage divider circuit gives
us this formula
[}

(Zz||Rv)

Vr(out) =
(Zz)|RL) + Rs &

Figure 6



Ozet Olarak:

Transformator, giris gerilimini algak ¢ikis gerilimine ¢evirir

Dogrultucu, ¢ikis ac gerilimini dc puls a ¢evirir (dogrultur).

Filtre, Dogrultulmus dalgadaki degisimleri azaltir.

Zener Regiilator

Iki cesit davranisi vardir:
1) Cikis voltajinin ripple degerini filtreden daha 1y1 azaltir.
2) dc ¢ikis degerinin sabit bir deger almasini saglar.

Giic Kaynagini Analiz Ederken Izlenmesi Gerekli Temel Kurallar

Vdc , Vr(out) , ve I, degerlerini hesaplarken izlenecek prosediir.
1/ Secondary voltajin rms degerini hesapla.

2/ V,(pk) degerini hesapla.

3/ Dogrultucu ¢ikisinin V(pk) degerini hesapla.

4/ Seri direngten gegen toplam akimi hesapla. (Bu akima Ir diyelim)
5/ Yukarida hesaplanan Ir degerini kullanilan filtrenin ripple
voltajin1 hesaplarken kullan.

6/ Cikis Vdc degerini bul. (bu deger normal kosullarda zener diod un
tretici firma tarafindan tanimlanmis Vz degerine esittir.)

7/ Uretici tarafindan belirlenmis Zz degerini kullanarak, yaklasik
Vr(out) ripple degerini hesapla.

8/ Vz veR, degerlerini kullanrak, I; ¢ikis (yikleme) akimini
hesaplaym.



24 Vac 470 uF| 7z =20 Q D 5.1 kQ
(rated) 2 — L

Ornek
Vdc, Vr(out) , ve I, degerlerini hesaplayin

1/ Transformatoriin secondary voltajinin rms degerini bulun.

24 Vac transformator secondary voltajinin rms degeridir.

2/ V2(pk) degerini hesaplayin.

Vopk) = 02%\7/ =33.95 Vi

3/ Dogrultucu cikisindaki V(pk) degerini hesaplay:n.

V=V, - 14V
=33.95V - 14V
=32.55V,



4/ Seri direncten gecen akimi hesaplayin. Bu akima I, diyelim.
Farzedelimki, step 3 de bulunan V ; degerindc kaynak voltaji
Vs dir.

=k, EN
*"24 Vac 470 uF|  Vz=10V “TD1 5.1 kQ
(rated) L Z2=20Q L 1
IR=VS_VZ — 3255V =10V — 451 mA

R, 500

5/ V., “ripple voltaj” degerini step 4 de kullanilan filtrenin I,
degerini kullanarak hesaplayin.

Tam dalga dogrultmacg devresinde frekans (f) 120 Hz ve periyot ise
(T) 8.33 ms dir.

Ir) __Ir
Vr = T | Vf - fC
_ 45.1 mA (8.33 ms) _ 45.1 mA
- 470 uF Or ~ 120 Hz(470 uF)
_ (45.1x107)(8.33x 107 (451 x10%
- 470 x 10° ~(120)(470x 10°)

=0.799V or 799 mV = U799 V., a0 799mV .,



H 500 Q
—= Y R Ru
470 uF| VZ=10V Dy 5.1 kg2

Z1=20 Q2
(rated) = = =

6/ Cikis Vdc degerini bulun. (Bu deger normal kosullarda
Zenerin kirilma degerine esittir.)

Vie=Vz=10V

7/ Onceden verilen Zz, degerini kullanarak ¢ikus gerilimini bulun

Z7 || RL
(Zz || Ru)+Rs

19929
~19.92Q+500 Q

=30.61 mVp—p

77=120 Q2 Vi(ouy = Vi

799 mVp—p

8/ Vz veR,, degerlerini kullanarak cikis (yiitkleme) akimini bulun.
IL = Vz
Re
10V
5.1kQ

1.96 mA




