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VJIK 621.3

DIODE BRIDGE RECTIFIER

Karastsialiou D.A.
Supervisor — Hutsich I.1.

All over the world, the electricity that reaches our homes (or any other
consumers) via power lines is a high voltage alternating current (from 10 kV to
1000 kV), because of it efficiency in terms of power loss and the fact that it is
easy to transform to the required voltage (industrial 380, domestic 230 etc.). AC
current is well suited to power units, like drives, or some simple devices such as
a light bulb or an electric heater. But what about more complicated things? AC
won't fit the computer's motherboard or any other "complicated" circuit.
Computers, chargers, phones — they all require direct current to work. And that's
the job of a rectifier — to convert AC from power socket to DC.

Devices that are more complicated than a light bulb, have their own
transforming and rectifying circuits. Transforming AC voltage to required one —
a simple task for a transformer. But rectifying it to DC requires an additional
circuitry. The most common way of rectifying — is usage of diode circuits. So,
let's look through the most popular one — diode bridge rectifier.

Even single diode can be used as a rectifier (fig. 1) for some low-power
circuits. It "cuts off" the negative half-periods of an AC current, by not letting
current to flow backwards through the diodes p-n junction. But that leads to the
strong output voltage pulsations and low circuit efficienty.

(k]
T

| | TR
| | . Uput

"‘ N AWAWAN

35




Figure 1. Single half period rectifier and it output characteristic

Pulsations can be reduced, by adding a capacitor(fig. 2), that will be
smoothing the peaks, but the still will remain significant.
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Figure 2. Single half period rectifier with capacitor and it output characteristic

To avoid such pulsations and raise effectiveness of circuits double half-period
rectifiers are used. The most effective circuits consists of four diodes. these are
called "Diode bridge rectifier, or a "Full Bridge rectifier" (fig. 3). While single
diode dissipates negative half-period part of AC, bridge rectifier reverse it and
apply to the output.
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Figure 3. Full bridge rectifier and it output characteristic

Pulsations are twice lower now and by adding a capacitor they almost
completely disappear (fig. 4).
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Figure 4. Full bridge rectifier with capacitor and it output characteristic
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Also there is an inductor L1. With larger load on output, capacitor charges
and discharges with large currents. This could hurt the capacitor in long run.
Capacitor tries to keep voltage steady but can supply large currents, an inductor
tries to keep the current, without affecting voltage. So it must be installed on
high-power circuits.

VJIK 004.418

HNCITOJIB30OBAHHUE CIM-MOJIEJIA ITPU CO3JAHUU EAUHOT' O
NHPOPMALIMOHHOI'O TPOCTPAHCTBA DHEPT'OCUCTEMBbI

Mucrokesuu I1.B.
Hayunslii pykoBogurens — ['ytuu U.H., ctapmmii npenogasarteib

Ounepretuka PecriyOnuku benapych siBAsieTcss 0OJHON U3 KIHOYEBBIX OTpaciei
9KOHOMUKH cTpaHbl. OHa oOecnedrnBaeT MNOTPEOHOCTH TMPOMBIIICHHOCTH,
KWIHAITHO-KOMMYHAJIbHOTO XO3SIIICTBa, a TaK)KE HACEJCHHUS B DJCKTPHUECKON
sHeprun. OaHAKO, € YYETOM OBICTPOTO TEXHOJOIMYECKOTrO pa3BUTHS H
M3MEHEHUs TpeboBaHul morpedutenel, sueprocuctema Pecnyonuku benapych
CTaJIKUBAETCA C HEOOXOJUMOCTBIO MOJEPHHU3ALMHU U HU(PPOBOI TpaHCPopMaLuu
HEPrOCUCTEMBI CTPAHBI B LIEJIOM.

OaHuM U3 TakuxX TPOeKToB, peanuszyeMbix Ha 0Oaze ['TIO «bemneproy,
SBJIIETCSL CO3JAHME CHUCTEMbl ABTOMATHYECKOI'O PEryJIMpPOBaHUS 4YacTOTHl U
nepetokoB MomHoctd (CAPUM). JlanHas cucremMa JIOJDKHA OOECHICYHTH
NoJIIepKaHue B 33JJaHHbBIX MpeiesiaX 3HaueHUH NepeTOKOB aKTUBHOM MOIIIHOCTH
10 MEXXTOCYAAPCTBEHHBIM JIMHUSAM 3JIEKTPOIEpeladut, a TaKkKe aBTOMATUYECKOe
peryJMpoBaHME YacTOThl MpH paboTe HSHEPTOCHUCTEMBI B H30JIMPOBAHHOM
pexume. CucreMa B peXUME PEATbHOIO BpPEMEHH OyAEeT pacCUUTHIBATh
HEOOXOJMMYI0O MOIIHOCTh TEHEPUPYIOLIETO0 O0OpYyIOBaHUS W BbHIIABaTh Ha
CTaHIINM, TOJKIIOYCHHBIE K CHUCTeMe, TpeOyemble 3amaHusl 1O BbIIade
MOIIHOCTH. Tak e BaXHBIM TPOCKTOM SIBISETCS CO3AaHHE IHPPOBOIA
w1aTopmMpl aBTOMATU3UPOBAHHOW CHUCTEMBI TEXHOJOTHUECKOTO YIPaBICHHUS
oOBekTamMu dSHeprocucrembl. Ho, paszpaboTaB naHHBIE TPOEKTHI, BaKHBIM
SBIIIETCS  BOIPOC IO COBMECTHOW MHTETpallUd CHCTEM B  OOIIYIO
nH(OPMAITMOHHYIO TIaTHOPMY.

[lepen pa3paboTkoii enuHONW WHPOPMAIMOHHON CHUCTEMBI, CIIOCOOHOM
OOBEMHUTL PA3JIMYHOE MPOrpaMMHOE OOecredeHre B MaciiTabax CTpaHbl,
HEOOXOJIMMO CO3/1aTh OOIIYI0 MOJENIh B3aUMOJCUCTBHUS MEXKIY IU(GPOBBIMH
00BEKTaMU SHEPTOCUCTEMBI.

JMannoit monenbto B3aummosaeiictBus sBissercs CIM (Common Information
Model) — cranmapTHas MoOAENb JAaHHBIX, HWCHOJb3yeMas Ui OIUCAHUS
AIEKTPOIHEPTETUUECKUX CHCTEM. OTa MOJENb SBJISETCS OCHOBOM  JUIs
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