«AEAOHR

PEKOMEHOAUWW MO MPUMEHEHWIO

NOOKNIOYEHWE

[MPEOBPA3OBATEJIA

N TMPOBEPKA XAPAKTEPUCTURK

BeBepeHue

Mpu npumenennn DC/DC npeobpasoBateneit (ganee - MoAynu) Bbinon-
HAIOTCA 33434 C pasHbIMM TpebOBaHMAMM K XapakKTepucTikam. B atom
PyKOBOACTBe GyAYyT pacCMOTPEHbI CXEMbl BK/OUYEHUSI C OMUCAHUEM KOM-
MOHEHTOB 06BSA3KM, pEKOMEHAALMM M HI0QHCbl Pa3BOAKM MeYaTHOM miaThl
M noaknoyeHns nposogamu. [puBeaeHbl OCHOBHble N1abopaTopHble
npubopebl, pekoMeHAaumMn K pabote ¢ HUMU U APYrUe HI0AHCbl BaXKHbIE
npu oueHKe paboTocnocobHOCTM M NPOBEPKM COOTBETCTBUS 3asiBNIEHHbIM

XapaKTepuUCTUKaM.

CxeMbl BKAtoueHns mogynen MM

Pazpenstotca Ha aBa TMna:

= TunoBas — cxemMa C pacClWMpeHHON 06BA3KOM MOAyNs AN COOTBET-
cTBUS TpeboBaHMAM TexHuyeckux ycnosuit (TY) B yactu IMC, nynb-
CauMii M NepexoaHbiX OTKIOHEHWI BbIXOAHOTO HanpskeHus. Bkntouaet

B ce651 06BA3KM MO BXOLY M BbIXOAY MOAYNS.

[ooxo0um 019 NOCMOSHHO20 LUCN0/b308AHUS 8 cOCmase annapamypsbl.

= YnpoueHHas — cxemMa C MMHWManbHOM 0OBS3KOM, HE rapaHTUpyeTCs
cooTBeTcTBME B YacTM IMC, nynbcaumid, a Tak xe CTabuabHOCTU Hanps-

XKEHMS NPU Pe3KOM U3MEHEHWM BbIXOAHOTO TOKa.
Modxodum 0715 nepeo2o 8KAKYEHUS U NposepKu pabomocnocobHocmu.

Tunosas cxema npencrasasieT coboit GUnLTPbl MOMEX MO BXOLY U BbIXOAY
MOAYNS MUTAHUS, COCTOSILLME U3 OTAENbHbIX 3NeMeHTOB. Mpumep 06BA3KK

N9 ofAHOKaHanbHoro moayns MM npuseneH Ha [Puc. 1].
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Puc. 1. Tunosas cxema noOkto4eHUs1 00HOKAHANbHO20 Mooy MAM.

Tunbl KOMNOHEHTOB BXOAHOIO U BbIXOAHOIO punbLTPOB Ha [Puc. 1]:

= L1 - CuHdazHbii gpoccenb Ha GheppuTOBOM MAM aMOP(HHOM, HaHO-
KPUCTANNMYECKOM CEPAEYHMKE BbICOKOM MarHUTHOW MPOHULLAEMOCTM

1 C BbICOKOM MHOYKTUBHOCTbIO,

= C3,C4,C5 - pekoMeHayeTCs MCNONb30BaTb OKCUAHO-MONYNPOBOAHMKO-
Bble TaHTaNnoBble KoHaeHcaTopbl TNa K53-68x; K53-72;74 wnu noboro
LPYroro C HW3KWM 3KBWMBANIEHTHbIM MOC/EA0BATENbHbIM COMPOTUBIE-
HueMm (He 6onee 500 MOM). Inga ynydwenus nokasateneit IMC peko-
MeHpayeTcs fo6aBnATb «B Mapy» KoHAaeHcatopbl TMNnoB K10-47, K10-84

(kepamuueckue) unm Tuna K73-17 (nneHouHble);

= C1,C2,C11,C12,C6,C7 - kKepaMuyeckme Ynn-KoHAeHCaTopbl «Y» -T1na,
ons dunstpaunm cuHdasHoin nomexu. (Paboyee HanpspkeHWe He Huxe

HanpsbKeHWs U30MSILUM KHA KOPIYC).

CoctaB CXeMbl BK/IOYEHUS M HOMMHANbI 3/IEMEHTOB ANl KOHKPETHO-
ro mMoaynsi Heo6xoAMMO YTOYHATb B paspene 6 partawwuta (ALU) maum
paspene 9 TV.

B kauecTBe 3aMeHbl BXOLHOW 0OBS3KM «HA OTAENbHbIX dNEMeHTax» pe-
KOMeH/[YyeM WCMosib30BaHWe roTOBOro MOAyns GuabTpa, COrMacHo cxeme
Ha [Puc. 2].
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Puc. 2. Cxema nodkntodeHus: Modyssi ¢ ModynieM punbmpa.

Mpumep ynpolueHHOM cxembl NpuBeaeH Ha [Puc. 3], B cocTaB KOTOpoOi
BKJ1OYEH BXOAHO KOHAEHCATOp U BbIXOAHOM KOHAEHCATOp.
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Puc. 3. YnpoweHHas cxema 8KOYeHUSI.

0653aTe/lbHbIM 31IEMEHTOM B TUMOBOM CXEME BK/IOYEHUS ABNSETCH BXOA-
HoOM KoHAeHcaTop (4, koTopbiii aBnseTcs 6ydepomM Mexay BXOLHbIM
MCTOYHMKOM 3NEKTPONUTaHMS U npeobpasosaTeneM. [JaHHbIN KOHAEHCa-
Top obecneynBaeT paboTy MOAYNS B AMana3oHe BXOAHOIO HampshKeHus

npu uMnynbCHOM I'lOTpeGﬂeHMM 3Heprmn mn3 BXO[HOM CeTu.

OTCyTCTBMe BXOAHOrN0 KOHAEHCaTopa MOXEeT NMpuBecTu K yBe/IMYEeHUI
nynbcau.uﬁ, HecTabunbHOCTU BbIXOAHOTO HanpsXXeHua uau aaxke HeBO3-

MOXXHOCTM 3amycKa MoAyns U ero pa6oTbl (B peakux ciyyasx).

B cBol0 ouepenb, BbIXOAHOM KOHAEHCATOp obecneynBaeT CTabuibHOCTb
M HU3KMIA YPOBEHb My/IbCALMIA BbIXOLHOTO HAMPSKEHUS, @ TaKXKE 0COBEHHO
BaXEH ANS CINaXWBaHUS NEPExXoLHbIX MPOLECCOB NMpu paboTe Harpysok

B UMNYNbCHbIM peXnMe C pe3Ko MeHAKLWMMCA TOKOM.

OcTanbHble 371€MEHTbI MOryT BbiTb HEOBA3aTebHbIMM K YCTaHOBKE, eC/u
3afava ybeautcs B paboTocnocobHOCTM mpeobpa3oBatens WaM K Hemy

HE NpeabaBndTCca TpeﬁOBaHMFI K WyMaM 1 noMexam.

[TogkntoueHmne Moaynsg 1 TONOJIOrus
neyaTtHoM nnaTtel (n/n)

[lononHuTenbHoe BHMMaHWe Mpu paboTe M MpoBepke MOAyNs Cnedy-
eT yAenaTb NpaBWAbHOCTM €ro MoAKMOYEHU TMOKMMU MPOBOLHMKAMM

WU KOPPEKTHOCTU TPACCUPOBKM (TOMONOMUM) NEYaTHOM NAaThl.

Ha [Puc. 4] npeactaBneH npuMep peKkOMeHAyemoW Tononornu ne-
YaTHOM nnatbl AN OAHOKaHanbHOro mopyns MM B TMNOBOM cxeme

noaKnK4yeHus.

000 «AE[IOH». Bce npaBa 3aLmLLeHbl.
Ten.: +7 473 300-30-05

mail@aedon.ru

www.aedon.ru

MHbopMauums, conepxallascs B AaHHOM LOKYMEHTe, HOCUT UCKNIOUMTENbHO MH(DOPMALIMOHHDINM XapakTep 1 He SBnseTcs
0653aTenbHoN, MOXeT BbITb M3MeHeHa 6e3 NpeaBapuTeNnbHOro yBeaoMaeHus. Mpu npuMeHeHn NpoayKLmm
pyKoBOAAWMM [OKYyMeHTOM sBnsieTcs TY. [lata nocnenHero nameHenus 30.07.26

a) BUA CBEPXY

CEPBUCHbIE ®YHKLIMK

6) BUA CHM3Y

Puc. 4. lMpumep monono2uu neyamHoli naamel 015 Munogol cxembl
BKITHOYEHUS.

BHMMATENBHOCTb K TPacCMpOBKe MeYaTHOW MnaThl MO3BOAMT M36exaTb
HaBeAEHHbIX MOMEX Ha CM/OBbLIE JIMHWM U OTpaxkaTb PeasibHble 3Haye-
HMA B Yyact IMC 1 nynbcauuit BbIXOLHOIO HanpskeHus. HenpasunbHoe
pacnonoXeHWe Y3708 CEPBUCHBIX (YHKLMM MU YyBCTBUTENbHbIX Y3/710B
HarpyskuM MOXET MPUMBECTU K JIOKHbIM CpabaTbiBaHMAM M HEKOPPEKTHOM

pabote. HekoTopble pekoMeHAaUMK NPUBEAEHbI HUXKE:

- Ho,q,qep)KMBaﬁTe MOCTOAHHYHO WWMPUHY OOPOXKKU, PACCHYUTAHHYHO UCXO-

Aa N3 MaKCUMaJlbHOro TOKa,

= bydbepHble koHaeHcaTopbl C4, C5 1 apyrve anemeHTbl bunbTpa pas-
MellaiTe MaKcMManbHo 6a13Ko K Mpeobpa3oBaTeNio, HO BHE NIOCKOCTH
Kopnyca;

= Y-konaeHcatopbl (C1, C2, C6, C7) pacnonaraiite BO31e CUIOBbIX

BbIBOAOB,

= cnonb3yiTe enuHbI 3eMNSHOM Cnoi Ang Y-KOHAEHCATOPOB BXOA-
HOM U BbIXOLHOWM Lienei, 3aKpblBaKOLLMI HAMOOMbLUYID NAOLAAL «MOLY

npeobpasoBatenem;

= MUHMMU3MPYITE NNoLWaab KOHTYPOB TOKa;
= MUHUMMU3UPYITE NEpEKPECTHbIE MOMEXH;

= M36eraiiTe AIMHHbIX 333eMNSAIOLLMX NETENb;

= Obecneybte  HEOOXOAMMbIA  (BU3MYECKMIA  3a30p  MEPBUYHOM
M BTOPMYHOM CTOPOH B COOTBETCTBMM C HaMpsHKEHMEM M301ALUM

npeo6pasoBaTens;

= Mcnonb3yiTe AONONHUTENbHDBIN CMIOWHON 3a3eMASIOLWMI CI0M Ha K-
LLeBOM CTOpOHe N/n Ang ynyyweHus skpauusaumm moayns. C ranbBaHu-
YeCcKUM coeguHeHneM BbiBoaa «KOPTx»;

= 3eMNAHOM MONUIOH LOMKEH ObITb LOCTAaTOYHOIO CEYEHMS, B TOM YuCae

B TOYKAX COEAMHEHUN.
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Tak ke ponyckaeTcs NofKaYaTh Npeobpas3oBaTe/ib HABECHBIM MOHTAXOM
NpoBOAAMM, OAHAKO AAHHbINM MeTon TpebyeT akKypaTHOCTU 1 COBNoaeHNs
pekoMeHaauuit. MNMoaxoauT Gonblue AN TECTOBbLIX BKIOUEHWIA, NPOBEPKM

paboToCnoCo6HOCTU U ApYrUX Cy4Yaes , Koraa TpebyeTcs GbiCTPO Npom3-

BeCTH noaKknyeHue.

Puc. 5. AkkypamHoe nodkodeHue, napannensHoe uau nepneHouKyspHoe
pacnosoxeHue npogooos.

Puc. 6. Hedonycmumoe nodksoyeHue co cnymaHHbIMU Npo8oodamu.

PekomMeHAaumu No NOAKAYEHUIO npoeogamu:

= [MopkntoyeHne Moaynen JOMKHO OCYLLECTBAATLCS NalKOM K BbIBOAAM
WY Yepes rHe3foBble WTbIPU C MIOTHOM hUKCcauMeit (He peKoMeHayeT-
€Sl MHOrOKpaTHas nakika BblBOLOB). CTOUT yuMTbIBATb, YTO 3TO BPEMEH-

HbIM CNOCO6 NOAKMYEHUS;

= He ucnonb3oBaTb «KecTkMe» NpoBOAA M MPOBOJIKY, KOTOPasi MOXET
MOrHYTb BbIBOAbI U NPUBECTU K HEXKENATENbHBIM 3aMblKaHUSM;

= BaxHo ybeauTbca B GUKCaLMM MOLYNS 33 KOPMYC UAK GnaHLpl;

= CunoBble NPOBOAA PEKOMEHAYETCS CKPYYMBATb B «BUTYHO Mapy»;

= He ponyckaeTcs Hanuune nNpoBOLOB, PAacnoNarakwmxcs Hag, NaocKo-

CTbHO npeoﬁpa3OBaTenﬂ;
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= He pekoMeHayeTCca UCnonb3oBaTb AJIMHHbIE NPOBOAHUKKM C HEAOCTa-

TOYHbIM CEYEHUEM,

- 3anpeu_LaeTc;| OCYLWEeCTBNATb NOAK/THOYEHNE KOHAEHCATOPA Cc4 npoBoO-

AaMN Masioro ce4eHunsa C 3Ha4YuTesibHbIM yaaieHneM ot FIDEO6pa3OBaTEJ'IFI.

B cBA3M C 0COBEHHOCTbIO MOLKOYEHWUS MPOBOLAMM U CIOXKHOCTbIO CO-
6noneHns Bcex TpeboBaHMIN TMMOBOW CXEMbl BKIOYEHUS, LOOUTHCS HU3-
KMX YpOBHeW LYyMOB M nomex ByneT npobnemMaTtuyHo. Mo3atomy, kpaiHe
He peKoMeHLYyeTCsl NPOM3BOAMUTL 3aMepbl TaKMX NMapaMeTpoB KaK: CMeKTp
KOHAYKTUBHBIX 1 U3ydaeMbix pagmonomex (3MC) n nynbcaumm BbIXOLHO-
o HaMpsKeHMs, a TaKxKe NPOBEPSTb COBMECTUMOCTb B paboTOCNOCO6HOCTH

C YYBCTBUTE/IbHbIMWU KOMMOHEHTAMWU Harpysku.

ANbTEPHATMBHBIM Cnocobom ByaeT npuMMeHeHUe rOTOBbIX TECTOBO-M3Me-
pUTENbHLIX NNAT pa3paboTaHHbIX MOA KOHKPETHOE MCMOSHEHWE MOAYAS.
3anpocuTb AM3aiH WAK MOAYYEHUE TakmMx NIaT BO3MOXHO B TEXHUYECKOM

noanep)xke 3asoga npoussogutens.
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Puc. 7. Tecmogas nnama.

PekomMeHOauuMmM no Havyany TecTmpo-
BaHMS npeobpa3oBaTens

besonacHocTb

- 3anpeu.LaeTc5| NPpUKacaTbCA K KOHTAKTaM pa3beMOB U 3/IEMEHTAM MO-

nyneit 6e3 aHTUCTaTUYECKOro BpacneTa;

-BanpemaeTCﬂ KOMMYTUPOBATb BHELWHKWE Uenu npu BKAKOYEHHOM

Moayne;

- 3anpeu.|.aeTcs| BK/1OYaTb MOAY/IU C NMOMOLLBbIHO KOHTAKTHbIX yCTpOl‘/'ICTB,

[LOMYCKAOLWMX KPAaTKOBPEMEHHbIE MEPEPbIBbI KOHTAKTOB (Apebesr);

* Heobxonmmo obecneuntb Tena00TBOA ANs Mo,uyneﬁ NMUTaHUA U KOH-

TponMpoBaTh paboyyio TeMnepaTypy;

= Monynu MowHocTbto 6onee 60 BT 0653aTenbHO AOMXKHBI ObITb yCTa-

HOBJIEHbI Ha paauaTop;

= TpebyeTcs NoaKkMoUUTL BbIBOAbI «+0C», eCM OHU eCTb.

CrpaHuua 3 u3 5.



«AEAOH

PEKOMEHAOAUUM NO NPUMEHEHUIKO
MoakntoyeHue npeobpasoBaTens M NPOBEPKA XapakTepucTuK

Mcnonb3yeMoe ob6opynoBaHue npu TeCTUPOBA-
HUM U HIOAHCbI MOAK/IYEHUS

MpoBepky paboTOCMOCOGHOCTM MOAYNA PEKOMEHAYETCs NpOBOAMTL B

COOTBETCTBMM C BU3yaNbHOWM cxemolt [Puc. 8].
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Puc. 8. Cxema nodkntoyeHus 060pydo8arus u Mooy/s.
= [1p1 Mcnonb3oBaHWM 1abOPATOPHOTO UCTOUHMKA:

- Ba>XHO BbICTaBUTb HAaNpA>XXeHne He HUXKe MUHUManbHOro 4onycTu-

MOr0 3Ha4YeHu4,

- obecneunTb 3amac no OrpaHUYEHUIO0 BbIXOAHOMO TOKA Ha UCTOYHU-

Ke C y4yeTom nyckosoro Toka u KT/,

= [lonyckaeTcs UCNob30BaTb 3N1EKTPOHHYH HArpysKy B pexume nocTo-
sHHoro conpoTuBnenuns (CR - Constant Resistance) unu noctosHHOro

Toka (CC - Constant Current):

- npu pabote B pexxume CR BO3MOXHbl MOBbILEHHbIE MYNbCALMUM
UK NEPEXOfHble OTKIIOHEHUS, BOSHUKAKOLLME M3-33 UMMY/IbCHOTO

notpebnexns Toka, 0cO6EHHO Npu Manbix Tokax (Ha XX);
- npu pabote B pexxume CC cTapT MOAyNs MOXET ObITb 3aTPyAHEH;

- B pexume noctosiHHoi mowHocTn (CP - Constant Power) moaynb
MOXET He 3anyCTUTbCS, M3-3a BbICOKOrO NOTPe6IsieMoro Toka B Mo-

MEHT CTapTa.

= [pu U3MepeHnn HanpsKeHWI BONBTMETPAMM NOAKIIOUYEHWE OCYLLeCT-

BNIAETCS HENOCPEeACTBEHHO K WUTPbEBbIM KOHTAKTaM npeo6paaoBaTenﬂ;

= Mpu pacyete KI[ He pekomMeHAyeTCs MUCMONb30BaTh 3HAYEHMS Na-
60paTOPHOro UCTOYHMKA W INEKTPOHHOW Harpysku, OHW MOryT 6biTb

HETOYHbIMMU;

= [1pu M3MepeHnmn Nynbcaumin ocumnnorpadomM peKoMeHAyeTcs MCnosb-
30BaTb MeToAMKy U3 pasfena 7 TY. B HekoTopbix ciyyasix BO3MOXHO

MCNONb30BaTb METOAbI USMEPEHUA HUXKE, Ha BbIXOAHOM KOHAEHCATOpPE.
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Puc. 10. U3mepeHue nynscayuli eapuaHm 2.

[pyrne ocobeHHOCTV Npu BKAOYEHUM Mogyneit MIAM:

= Bo3MOXHOCTb CTabunbHOM paboTbl Ha XX 3aBUCUT OT cepun Momyns.

B AW Ha mMomynb NpuMBOAMTCS LOMYCTUMOE 3HAYeHUMe MUHUMaNbHOM

Harpysku;

=B cnyyae npuMeHeHua 2X UNU 3X-KaHanbHbIX Mon,yneﬁ HeobxoAMMO

obecneynTb MUHMMANbHYIO MOATPY3KY BCEX KaHANOB B COOTBETCTBMM
cTY;

= B cnyuae K3 unu neperpysku cpaboTaeT 3alumTa U BbIXOAHOE Hamps-
XeHue npuMmeT nunoobpasHbiii BuA ¢ amnautygoi 30-50% ot HoMu-
HaNbHOTO 3HAYEHMS, MPU U3MEPEHUM BOILTMETPOM HanpsikeHve 6ynert

CUNBbHO OTNIMYATbCA OT HOMUHANbHOTO,

* BaxkHO npoBepuTb COBNIOAEHME NONSIPHOCTH, T.K. B MOLY/NISIX HET BCTPO-
eHHOW 3awmTbl. [pn nogave HanpskeHMs 0OpaTHOM MONSPHOCTU MO-

Ly/b BbIAAET U3 CTPOS.
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