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YKA3AHMA MO NPUMEHEHMWUIO

Cepun MDV, MDVH
6-1000Br

YHuBepcanbHble komnakTHble DC/DC
npeobpa3zoBarenu

1. OnucaHue

KomnakTHble nzonuposaHHble DC/DC Moaynu anekTponutaHus MDV

1M MDVH ons npoMmbluneHHow annapatypsbl. [1pu He6onblumnx rabapu-
Tax MakCMManbHas BbIXOLHAs MOLWHOCTb Moayneit focturaet 1000 Br.
Mpu 3TOoM MoAynM cnocobHbl paboTaTh B LUIMPOKOM AManasoHe Temnepa-
Typ Kopnyca (go -60...+125°C).

B 3aBMCMMOCTM OT UCMONHEHWS OHM MMEKOT OAMH WM ABa ranbBaHUye-
CKM pa3BsA3aHHbIX BbIXOOHbIX KaHasa, MOryT BK/OYATLCS M BbIK/IHOHYATbCS
no KOMaHAe, UMEIOT MOJHbINA KOMMIEKC 3aLUMT OT Neperpysku no Toky,
KOPOTKOro 3aMblKaHWs, neperpesa, MoryT BKIO4aTbCA NOCNeL0BaTe/IbHO
no BbixoaaM. OTcyTcTBME B CxeMe NpeobpasosaTtens ONTPOHOB MO3BONSET
MOZLY/NI0 HALEXHO QYHKLIMOHMPOBATb B YCIIOBUAX BO3AENCTBMS MOHM-
3UPYIOLLMX M3MYYEHWIA 1 BbICOKOV TEMMEpaTypbl B TEYEHME BCErO CPOKa
3KCnyaTaLmm U3Lennii.

MonumepHas repMeTU3npyioLLas 3aamMBka obecneynmBaeT HaLEXHY0
33LUMTY OT BHELIHWX BO3AEMCTBYIOWMX GAKTOPOB M UCKOYAET MOBPEX-
[LleHust npeobpa3oBaTens, Bbi3BaHHbIE BUBPALIMe unu nonaaaHueM rpssu,
BfIaru UM CONSHOrO TyMaHa.

1.1. JononHuTenbHasa nHdopMaums

1.1.1. OnucaHue Ha caiiTe npoussoauTens

https.//aedon.ru/catalog/dcdc/series/22

1.1.2. Otaen npoaax
8 800 333 81 43; mail@aedon.ru

1.1.3. TexHnyeckas nopaepxka

techsup@aedon.ru
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Eﬂo YKA3AHME NO NPUMEHEHWIO - Cepun MDV,MDVH
. 6-1000 Bt = KoHCTpyKLMs M CXeMOTEXHMKA

3. KOHCTPYKLMS N CXEMOTEXHUKA

DC/DC npeobpasoBatenu KAE[OH» — 3T0 rotoBble K MPUMEHEHUIO U3ENNUS AN Pa3NYHbIX chep NpuMeHeHus. YTobbl He fo-
nyCTUTb OLUIMOOK MU NPOEKTUPOBAHUM CUCTEMBI IneKTponuTanusa (C3M) ¢ npuMeHeHneM npeobpasoBaTteneil U B fanbHelLLeM
OCYLLLECTBUTb KFPAMOTHbIN» MOHTAX, ClleflyeT 03HAKOMMUTBLCS C KOHCTPYKTUBHBIMU U CXEMOTEXHMYECKUMU 0COBEHHOCTIMM.

3.1. BHewWwHuM BUA U KOHCTPYKLMS

MO,CLyJ'Ib npencrasngeTr MOHONIMTHYHO HEPEMOHTUPYEMYHO KOHCTPYKLMIO B METa/NIMYECKOM Kopnyce C 3a/IMBKOI 3/1EMEHTOB KOM-
nayHO0M. BHyTpM MO4ynAa pasMeLleHa nevyaTHaa njaata C 3/1IEMEHTAMU NMOBEPXHOCTHOINO MOHTaXa. Mo,u,ynm YCTaHaB/IMBAKTCA
Ha ne4yaTHy nnaty c HeobX04MMOW TOMONOTUEN U BHELUHMMM KOMMOHEHTAMMU.
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JKpaHupytowas “
Kopnyc . "._MevaTHasi nnara \\\KomnayHu
KpenexHble oTBepcTuS .. LITbipbeBble BbIBOAI

Puc. 1. BHewHuti sud DC/DC npeobpazosameneli.

3.1.1. KpenexHbie oTBepcTUs BO hnaHLax

OTBepCTMﬂ CNyxart ana (bMKC&LlMM MOAYNA Ha TeENN00TBOAALLEM OCHOBaHMU, CTEHKE KOpnyca annapaTtypbl Uan ana CIJI/IKCBLLMM
paauaTopa oxnaxaeHus. OTBepCTMﬂ HE UMEeKT BHyTpeHHeﬁ peBbﬁbI.

Heo6xo41MO yumTbIBaTh 0COBEHHOCTH KOHCTPYKLMW MOAYNel NpY UX KPENJIEHUM B annapatype. B 0CHoBe KOHCTPYKLMM NEXUT
neyaTHas nnara C 31eMeHTaMu /1Sl NOBEPXHOCTHOTO MOHTaXa, pa3MelLeHHas 1 3anuTasi KOMNayHLOM CO CTOPOHbI BbIBOAOB.

B CBA3M C 3TUM HeLONYCTUMO NPUNOXKEHUE MEXAHUYECKMX YCUNMI NPU KPENIEHUU MOAYNS XOMYTOM, NNaHKOM, paauaTtopoMm

M T. M. K KOMMayHay Moayns.

B 3aBucKMoCTH OT TMMOpa3Mepa Kopryca 0TBepCTUS UMEeIT AnaMeTp cornacHo [Tabs. 1].

MDV160 MDV500 MDV1000
2,7 2,7 2,7 2,7 32 32 32 32
[onyck +0,2 +0,2 +0,2 +0,2 +0,2 +0,2 +0,2 +0,2
KonnuectBo otBepcTuii 2 2 4 4 4 4 4 6

Tabn. 1. lapamempel KpenexHvix omaepcmud.

[pu MOHTaXe B annapaTypy MOMEHT 3aTsKKWU BUHTOB AO/MKEH ObITb:
= ons pe3bbbl M3: (6%0,2) KrcxcMm;
= ons pe3bbbl M2,5: (4%0,2) KrcxcMm.

3.1.2. Kopnyc

Kopnyc mopyns npeactaensiet coboit hpe3epoBaHHYK UM IUTYIO aNtoMUHMEBYHO LieNIbHOMETANIMYECKY0 KOHCTPYKLMIo. B ka-
yecTBe TenJ00TBOASLLENO OCHOBAHUS UCMOMb3YeTCs CTOPOHA C MAaKCMMaJibHOM NIOLLAAbI0 B OLHOM MAOCKOCTM C KPEeneXHbIMU
tnaHuamu. IMeHHO Ha Hell pacnonaratoTcs TeNIOHArpy>KeHHbIE 3/1EMEHTbI, TaKME KaK Apoccenu, TpaHchopmaTop, a Takxke
TPaH3MCTOPbI, ANOAbI U ANOAHbIE COOPKM (CMNOBble aneMeHTbl). KOHCTpYKLUMS Moaynel B pa3pese npeacraBneHa Ha [Puc. 2].
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Eﬂo YKA3AHME NO NPUMEHEHWIO - Cepun MDV,MDVH
. 6-1000 Bt = KoHCTpyKLMs M CXeMOTEXHMKA

TpaHchopmaTtop Kopnyc

A MeyaTHas nnata

CunoBoi anemMeHT
TennootBogsiee

OCHOBaHMe M3onupytowas npoknaaka

Puc. 2. 3ckuz Modyns e paspese.

TonwmHa CTeHKM TENIOOTBOAALLEr0 0CHOBaHMS BapbupyeTcs ot 0,85 no 1,05 MM [Tabs. 2] B 3aBUCMMOCTH OT TUMOpa3Mepa
Kopnyca. lNokpbiTveM kopnyca ssnsetca matepuan Ma. Okc. 30 KCT. TB. 9TO MUKPOLYroBOE OKCUMAMPOBaHMUE TONMLLMHOM 30 MKM,
CTOVKOE K BO3AEWCTBUIO KUCIOT U Lienoyeil. [lokpbiTie No3BONSIET 3aLUMUTUTb KOPMYC OT BHELIHUX arpecCHBHbIX CPea, TaKUX
KaK MoBblLLEHHasl BNAaXHOCTb, aTMOCHEPHbIE KOHAEHCUMPOBAHHbIE 0CAAKM (MHEH, poca). OAHaKo, NpU UCMOb30BaHUU MOAYNeN
B Cpefe CONSHOro TyMaHa NoKpbiTUe PeKOMeHAYeTCs 3aLMLaTh A4BYMS CN0sSMM Naka, Hanpumep, Plastik-70. Takxe nokpbitue
[LOMyCKaeT NPOMbIBKY CMUPTOBEH3MHOBOW CMEChHo.

lMpu ycTaHOBKE MOAYNS Ha TEMNOOTBOAALLYIO NOBEPXHOCTb MW PaaMaTop CleayeT UCNOob30BaTh TeMNONPOBOAALLYIO Na-
cTy. TonwmMHa cnos NacTbl 4OMKHA OblITb MUHMMANbHOM C Y4€TOM HEMIOCKOCTHOCTM TENNOOTBOAALLEr0 OCHOBaHus [Tabs. 2].

PekomeHayemas Mapka nactbl SE-4490-CV ¢upmbl Dow Corning.

MDV25 MDV50 MDV80 MDV160 MDV500 DA ]
TonwmHa 0CHOBaHMS, MM 0,859 0,850 0,850 0,852 1,05-0% 1,05-0% 1,050 1,05-0%
HennockocTHOCTb OCHOBa- 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3

HWS MOAYNS, MM

Ta6bn. 2. Mapamempel Kopnycos modysnell.

Mnowaab NOBEPXHOCTM TENNIOOTBOAA 3aBUCUT OT paaa CbaKTOpOBZ KT Moayns anekTponutaHus, aTMOCCbepHOFO AaBneHus,
CUNbl MPUXKUMa TENJTOOTBOAA K MOBEPXHOCTU MOAYNA, MaTepuana U Kavyectea O6p360TKI/I NoBepXHOCTM TENI00TBOAA, €r0 NoJ10-
XXE€HNA B NPOCTPAHCTBE, HaNIMYnA UNKN OTCYTCTBUA o6,u,yBa TENNOOTBOAA U T. A.

B YCNOBUAX MEXAHNYECKUX BO3JEWCTBUM MOAYNN B KOpnycax 6e3 d)ﬂaHLl,eB pekoMeHAyeTCa KNenTb K neyaTHOW nnate unu ane-
MEHTaM KOHCTPYKLUUKU KﬂeFIMM-,D,eMﬂdJEpaMM.,D.OI'IyCKaeTCFI HaHOCUTb KJ'IGI?I-,D,EMHCIJGD Ha AHO Kopnyca CO CTOPOHbI BbIBOAOB.
,D.OI'IyCKaeTCFI NPOMbIBKa NOBEPXHOCTH Mo,u,yneﬁ CI'IVIpTO6eH3l4HOBOﬁ CMeCbHo.

[aTymK TeMnepaTypbl TENIOBOM 3aLLMTbl MOAYNEN pacnonaraeTcs BHYTPU Ha TEMI00TBOASLLEM OCHOBAHUM. [py u3MepeHusax
M UCMbITaHUAX HEOBXOAMMO TLLATENBHO KOHTPOAMPOBATh TEMMEepaTypy Kopryca Moayneit. latuvk TemnepaTypbl He06X0AMMO
YCTaHaBNMBATb B LIEHTP TENI00TBOASALLEN NOBEPXHOCTU, UCMONb3YS MPY 3TOM TEMI00TBOAALLYIO NacTy.

3.1.3. LiTtbipbeBbie BbIBOADI

B Mopaynsx npuMeHsoTCS WTbIpbeBble BbIBOAbI U3 IATYHU UMM BPOH3bI C MOKPbITUEM HUKENb UK 0N10BO. MaiiKy BbIBOAOB
peKoMeHAyeTCsl MPOW3BOAMTb 3MEKTPONAsIbHUKOM MOLLHOCTbIO He 6onee 60 BT npu Temnepatype He 6onee 260 °C B TeueHue
He 6onee 5 cekyHA Ha ofMH BbIBOA. JonyckaeTcs naika BbiIBOLOB He Honiee Tpex pa3 Ha paccTosHuM He MeHee 0,5 MM OT Kop-
nyca. He nonyckaetcs u3rnbatb BbIBOAbI Mpw naiike. [aiiky BbIBOAOB PEKOMEHAYETCS OCYLLEeCTBASTb K NeYaTHbIM NMPOBOLHUKAM
nnaTbl. Takxke [OMycKaeTcs OCyLeCTBASTb HABECHOM MOHTaX (naviky rubkux npoBofoB). B 0cobbix ciyyasx AOMycKaeTcs noBbi-
LeHne TeMnepaTypbl xana nasnbHuka go 300 °C.

Onvna LWTbIPpbEBbIX BbIBOAOB OTHOCUTENBHO KOpMNyCa COCTAaBAAET MUHUMYM 6 MM.

BHUMAHME! 3anpewiaeTcs NpoM3BOAUTbD MOHTAX U NOAK/IOYEHUE MOAYNEN K INEKTPUHECKUM LLensM, HaXoAALWMMCS
nopa HanpskeHuem!

[onyckaetcs:
= He3HauuTesnbHas GOPMOBKa;

= MOKPbITME MOC/IE NaKKM 1AaKOM 10600 TMMA, KOTOPbIE UCMOMb3YIOTCS A9 MOKPbITUS NasiHbIX COEAMHEHWM, HanpuMep, LanoOHIAKOM;
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Eﬂo YKA3AHME NO NPUMEHEHWIO - Cepun MDV,MDVH
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= obpeska BbiBOAOB «KOPMYC», «BKJI», «PEM», «[TAPAJI» 3an0oAnMLO C NOBEPXHOCTbIO KOPMYCA, €C/IN He YXYALWAETCS MeXaHUyeckoe

KpenneHue;

= 06pe3ka 0CTanbHbIX HEUCMOMb3YEeMbIX BbIBOLOB. [1p1 3TOM AMHA LOMKHA ObiTb HE MEHEE 3 MM OT MOBEPXHOCTH KOpMyca.

3anpeLwaercs HE04HOKPATHbIN U3rMB, KOTOPbIA MOXKET MPUBE3TH K NMONOMKE BbiBoaa. 06paTnTe BHUMAHME, 4TO BbIBOAbI
CUNOBbIX LEMER MOAY/A B CIYHYAE HANMUMA HECKONbKMX AYBIUPYIOLLMX BbIBOAOB, HAMPUMEP, MUHYCA BbIXOAHOM CUI0BOM LEMNK
=Ugpix> LOMKHbI BbITb 334/ CTBOBaHbI. BbIBOAbI DYHKLMM 06paTHOM CBSI3M «OC» fonyckaeTcs 06pesaTb, HO HE BbIKYCbIBATb
3anoanuuo. MyHkumio «0C» UCNONb30BaTh B CXeMe 06s13aTeNnbHo!

3.1.4. DkpaHupyiolasa neyaTHas naarta

MO,CLyﬂl/I cepun MDV MOLLHOCTbIO A0 50 BT B cocTaBe nmetoT SKPaHMPYOLLYH NMevYaTHYH naaTy, KoTopaa 3almiiaeT BHYyTpEeHHNE
3NIEMEHTblI MOAYNA OT MEXaHUYECKUX BO3LENCTBUIA U TaKXKe aBnseTcs 3KPaHOM 0T U3n1y4aeMbIX paguonomex.

JKpaHupytoLas nnaTta U3rotaBnMBaeTcs U3 Matepuana FR4, uMeeT MeTannn3aumio 1 3NeKTpUYeCcKU CoeMHEHa C BbIBOAOM
«KOPMYC». Mnata naserca B cneuumanbHbiX Nasax kopnyca. Mexay 3KpaHupytoLLei NeYaTHoOM NaaToi U BHYTPEHHUMU 3NEeMEH-
Tamu (KOMMayHAOM) MOAYNs [OMYCKAeTCs OCTaBAATb BO3AYLUHYIO NMPOC/IOWKY. [10CKOMbKY TONWMHA NnaThl HebonbLUas, He creay-
eT NPUKNafblBaTh U30bITOYHOE MEXaHUYECKOEe AaBNIEHNE Ha €& MOBEepXHOCTb. [1N5 AONONHUTENBHOM MEXaHUYECKOW MPOYHOCTH
nonyckaetcs GUKCMPOBATb IKPAHMPYIOLLYH NMeYaTHYH NaTy Ha OCHOBHYH NeYaTHyH nnaty kneeM-aeMndepom.

[ng nononHUTENbHOM BUKCaLMmM HEKOTOPbIE BbIBOALI MMEIOT ONaiKy C SKpaHMpytoLel nevyaTHoi nnatoi. Onaika Bcex BbIBO-
[L0B SBNISieTCS M36bITOYHOM MEPOiA, B CBS3M C YeM OTCYTCTBME OMaiku BbIBOAOB He SBNSETCS GPaKoBOYHbIM NMPU3HAKOM.

3.1.5. KomnayHpa

Bce Moaynu MMetT KpEMHUIOPraHUYECKYH NMOIMMEPHYHO 3aLUMTY — repMEeTU3aLMi0 KOMNayHAOM C TENA0NPOBOAHbIM Hanos-
HuTeneM. KoMnayHz BbICTyNaeT B po/y 3aluThbl AN BHYTPEHHUX KOMMOHEHTOB M B POV PACMpeaenuTens Tenia no BCemy BHy-
TpeHHeMy 06beMy. LIBeT 1 MexaHuueckme CBOMCTBA KOMMAyHAA B Pa3/iMyHbIX NapTUAX MOTYT OTAMYATLCS. Ho ncnonb3oBaHue
pasHbIX TUMOB KOMMAyHLOB HE B/IMSIET HA 3NIEKTPUUECKME M MAcCorabapuTHbIe NOKa3aTeu roToBOro MOAys.

ﬂpm BXOAHOM KOHTpO/ae cneayeT npoBePUTb KAYeCTBO M LLENOCTHOCTb MNOKPbITUA, LLENOCTHOCTb KOHCTPYKLUUKU, MECT KpenneHua,
a TaKXXe OTCYyTCTBME BMATUH, TPELWKH, CNef0B KOPPO3UK Ha BHELLHUX NOBEPXHOCTAX.

[lonyckaeTcs BbICTyNIEHUE MHAYKTUBHbIX 31EMEHTOB Ha MOBEPXHOCTH KOMMAyHAA. ITO He sIBNSIeTCs 6pakoBOYHbIM NpU3Ha-
KOM, T. K. Ha MX MOBEPXHOCTH eCTb TOHKMIA COK KOMMNAyH.a, A0CTAaTOYHbIM AN 06ecrneyeHus TeNI0BOrO PpexmnMa 1 CTOMKOCTH
K BHELIHWUM BO34eHCTBYIOWMM haKTOpaM.

3.2. Tononorug neyaTHoOM nnaThbl

Heobxoanmo obpaluaTtb BHUMaHKWe Ha NpaBUAbHOCTb Pa3BOAKM NEYATHbIX NNaT U NOAKNOYEHNS 0O6bEMHbIX MPOBOAHMKOB
B COOTBETCTBUM C [Puc. 3] v [Puc. 4].

npOTﬂ)KeHHble JINHUK CBA3K

Moaynb MOo4yYb /

SNEKTPOMUTAHUA 0.3-0.4 MM SNEKTPOMUTAHUS ToHKMe neyaTHble NPOBOAHUKU
i‘é (wupwnHa <2 mMm)

+BbIX V % % +8bIX ()7 77 2

C
BbIX C CBMX C
-BbIX W @
-BbIX @ 2
Puc. 3. [pumep npasunbHoli pazeodku npogodHUKO8 ne4yamHoli naamei. Puc. 4. [lpumep HenpaguneHOU pa3eooku NPOBOOHUKO8 NeYamHoU naamel.

B cnyyae 060cHOBaHHOM HEOOXOAMMOCTH 33a3eMNIEHME KOPMyCa MOAYNS 3NEKTPONUTaHUs Yepes BbiBoA «KOPMYC» fOMKHO
OCYLWECTBAATLCA C MOMOLLbBI0 06bEMHOIO NPoBOAHMKA. CeueHne 06beMHOr0 NPOBOAHMKA AOKHO 6bITh 1,5-2 MM, AnvHa
He 6onee 60 MM.

B cnyvae npuMeHeHus Moaynei 3neKTponuTaHus B annapartype, YyBCTBUTENbHOM K MMMY/bCHBIM MOMexaM, He06X0ANMO CTPo-
ro NpUAEpPXKMBaTLCA pekoMeHayemon Tononoruu. Ha [Puc. 5] nokasaH npumep peKoMeHAyeMOoM TOMOAOrMK NeYaTHOM NnaThl
[N OQHOKAHANbHOIO MOAYNS 3NEeKTponuTaHus MDV6 No TMMOBOW CXeMe NOAKYEHUS.
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-BbIX

-BX +BbIX
KOPMycC
+BX

Puc. 5. [pumep pekomeHAyemoli monosno2uu Ha npumepe 0OHOKAHANbHO20 MOOY/IS 3nekmponumanus MDV6 no munosoli cxeme
nodkmodeHus. Cesa: npuMmep monosio2uu Ne4yamHol n1amel 8 30He YyCMaHosku Moodyas 3nekmponumanus. Cnpasa: npumep
monono2uu ne4yamHoli Naamel ¢ pacnooxeHUeM 31eMeHmMo8 8HewHe20 Guabmpa u KoHguaypayuel ne4amHsix Npo8OOHUKO8
ong ynyqweHus napamempos IMC.

3.3. CxeMoTEeXHMUKA

B naHHOM pa3pgene fOKyMeHTa NOKa3aHbl OCHOBHble MYHKLIMOHaNbHbIE Y31bl NpeobpasoBaTeneit cepun MDV 1 MDVH.
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-BX
-BbIX2
BK/1/BbIKN MarkuTHas
obpaTtHas cBA3b —.PEl—

(ans ogHOKaHanbHbIX NpeobpasoBaTeneit)

Puc. 6. FB — flyback. O6pamHoxodosoli npeobpazosamen.

Tononoruns obpatHoxoa0Boro npeobpasosatens [Puc. 6] 3a CHET OTHOCUTENBbHO HEBONBLLOIrO KONMYECTBA KOMMOHEHTOB SBASET-
€Sl HEAOPOTUM peLleHneM NpeobpasoBaHus HaNPsSHXKEHUS, Tae TpebyeTcs ranbBaHu4eckas pas3ssska. O6paTtHbIM npeobpasosa-
TeNnb UCNONb3YETCA NpU Manon MOLHOCTM N3-3a HU3KOINO BXOAHOMO Hamnps>XeHUa U BbICOKMX NYNbCUPYHOLWMX TOKOB.

Mo fLaHHOM TONONOMMM U3rOTaBIMBAKOTCS MOAYN CEPUN:
= MDV MolHocTbio Ao 50 BT BKNOYKUTENBHO;

= MDVH molHocTbio go 40 BT.
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Puc. 7. FW — forward. lpsimoxodosoli npeobpazosamernt.
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MpsimoxopoBble npeobpasoBatenu [Puc. 7] B CBOMX PasMYHbIX BapUaLMaX (OLHOTAKTHbIM, ABYXTAKTHbIA U ApYyr1e) UCMOoMb3ytoT-
s, B OCHOBHOM, Ha MoLLHocTax Ao 500 BT. 3Ta Tononorus ncnonb3yeT iBa OCHOBHbIX MarHUTHbIX KOMMOHeHTa: TpaHcdopmMaTop
1 BbIXOAHO Apoccenb. Mepeaaya SHEpPruM Ha BTOPUYHYIO CTOPOHY M Harpy3Ky NpOMCXOAMT BO BpeMS BKIKOUYEHUS Nepekitoya-
fOLLEro anemMeHTa.

Mo AaHHOM TOMOMOMMM U3TOTABAMBAKOTCS MOLYIN CEPUK:
= MDV MowHocTbto o1 60 go 1000 BT;
= MDVH mMouHocTtbio ot 40 no 320BT.
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Puc. 8. HB — haif-bridge. Monymocmogoli npeobpazosamerns.

Tononorus nonymoctoBoro npeobpasosatens [Puc. 8] npuMeHseTcs ans BbIXoAHOM MowHocTv fo 1000 Bt. 3ta Tononorus Tak-
YK€ UCMOb3YeT Ba OCHOBHbIX MAarHUTHbIX KOMMOHEHTA — TPAHCHOPMATOP U BbIXOLHOM APOCCENb, HO B 3TOM CJly4ae Mo CpaBHe-
HUIO C NPSIMOXOL0BLIM NpeobpasosaTeneM 6onee 3hpHeKTUBHO UCMOMb3YeTCs cepaeyHuK TpaHchopmatopa. MNepekntovatoime
3neMeHTbl paboTaloT He3aBMCMMO ApYr OT ApYyra C MPOMEXYTKOM BpEMEHM May3bl, B MOMEHT KOTOPOM NepekoyaeTcs nepsuy-
HbIVi TpaHchopmaTop.

JHeprvs nepeaaeTcs Ha BTOPUYHYHKO CTOPOHY M Harpy3Ky BO BPEMS KaX/A0r0 NepekTioUEHHS, UCMOMb3YS Pa3AeNeHHY BTOPUY-
Hyt 06MOTKY. ITO AAeT LOMONHUTENBHOE NPEUMYLLECTBO YABOEHMS YACTOTbl KOMMYTALLMKU HA BTOPUYHOI 0OMOTKE, YTO NoMora-
€T YMEHbLIUTb 06bEM BbIXOAHOIO APOCCENS M KOHAEHCATOPA U BABOE YMEHbLIMUTb HAMPSKEHUE HA KAXKAOM MEPEK/YatoLLEM
3NEMEHTe.

Mo fLaHHOM TONoNOrMK M3roTaBIMBaKOTC MoayAn cepun MDVH mouHocTblo ot 320 go 1000 BT.

MouwHocTb, BT 320-500
MDV FB FB FW FW FW
MDVH - FB FW HB HB

Tabn. 4. Tononozuu npeobpazosameneli’l cepuii MDV u MDVH.

FB — flyback (o6paTHoxon0Bo# npeobpasosaTtenb).
FW — forward (npsiMoxofoBoi npeobpazoBaTtenb).
HB — haif-bridge (nonymoctoBo¥ npeobpasoBaTtenb).

[1] Bbixozbl ABYXKaHaNbHbIX MOAY/EM UMELOT raslbBaHUYECKYH0 pa3Bsa3Ky.
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Eﬂo YKA3AHNA NO NPUMEHEHMUIO - Cepun MDV,MDVH
. 6-1000 BT = TunoBas cxema BKIHOYEHUS

4. TunoBag cxema BKJIHOYEHMUS

He cekpert,uto DC/DC npeobpazoBaTeny BO MHOMUX CJlydasnx TPeBYHOT HaMUMs BHELUHMUX 3/1IEMEHTOB MO LensM NUTaHus

Ha BXxofe 1 Bbixoae. O606LLEHHO CXeMa BK/IKOUYEHUS BHELUHMX 3/1IEMEHTOB Ha3blBaeTcs 06Ba3koi. Tunoeas o6Bs3ka Moayns
BHELWHUMU INEMEHTAMU CNYXUT KaK oNna obecneveHns HOpM TEXHMYECKOM LOKYMEHTauumn, 7Tak n ana Hopmaanon pa60Tocno-
cobHOCTM camoro Moayns. Moaynu cepun MDV Takxke He CTanu UCKITIOUYEHUEM.

70T pasnen NnoMoXeT NOHATb:

* Ha3HayeHue 3/1eMEHTOB;

= KaKWe 371eMeHTbI SBNSTCA 0093aTeNbHbIMU K YCTaHOBKeE;

* KakKue HOMWHasbl 2N1eMEHTOB peKoOMeHAYeTCa YCTaHaBIMBATb;

* PeKoMeHAauMu Nno pacnosioXKEHUIO 3N1EMEHTOB Ha nnaTte.

B naHHOM paspene paccMaTpuBaeTCs TONbKO 06BSI3Ka CUI0BOM NIMHKUU. CXeMbl YCTAHOBKM BHELLUHWX 3/1EMEHTOB A1 peanunsa-
LMK CepBUCHbIX DYHKLMI paccmaTpuBatoTcs B pasaene «N26. CepBUCHbIe U 3aLUMTHbIe BYHKLUMKU» HA CTpaHuLe 16.

4.1. CxeMa TUNOBOMN OOBA3KM

TunoBas obBsi3ka Moayneit cepum MDV npeacTaBneHa Ha [Puc. 9]. Takke Ha puCyHKe nokasaHa 61ok-cxema Al, kotopast unnto-
CTPUPYET OCHOBHble BHYTPEHHUE 3NIEMEHTbI MOLYNS.

Al

Puc. 9. Tunosas 06853ka 00HOKaHAaNLHO20 MoOy/s cepuu MDV.

Mo dyHKLMOHANBHOMY NpeAHA3HAYEHMIO CTOUT BbIAEIUTb CIefyoLMe 3/IeMEHTbl BHELLHeR 00BA3KM:
= BXOAHOM QUALTP pagnonomex cMHdasHoro B1Aa;

= BXOAHOM GuUnbTp pagnonomex anddepeHumnanbHoro BUaa;

= BXO[HOW HaKOMWUTENbHbIA KOHAEHCATOP;

= BbIXOAHOM HAaKOMWUTENbHbIA KOHAEHCATOP;

= BbIXOAHOM GUnbTp pagnonomex auddepeHumnanbHoro Buaa.

I'Iop,poﬁHee OCTaQHOBMMCA Ha KaXXA0M U3 3/IEMEHTOB.

4.2. BXOAHOM HAaKOMUTENbHbIN KOHOAEHCATOP

BxopHoI HakonuTenbHbI KoHaeHcatop [Puc. 10] ycTaHaBaMBaeTcs B HenocpeAcTBeHHoM 6amsoctn ot DC/DC npeobpasosate-
NS U BbINOHSAET CPa3y HECKOMbKO QYHKLMIA:

= 3/IEMEHT BXOZLHOro GUNLTPa paguonoMex;

- 6yd)epr|171 HaKonuTenb Mexay nepsuiHbIM UCTOYHMKOM U MOLOYyNEM.
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Al

Puc. 10. HakonumeneHbliii KoHdeHcamop C2 Ha exode MOOy/IS. Puc. 11. BHewHue 3nemeHmebl 8X00H020 GuIbmpa paduonomex.

MoMnMo yHKUMM NOAABNEHNUS pagnonomex, Kotopas ByaeT paccMoTpeHa aanee, koHaeHcatop C2 Takxke BbIMOMHAET QYHKLMIO
obecneyeHus 3Heprueit npu 3anycke u pabote Moayns. K npumepy, npu nepBu4HOM 3anycKe UamM M3MEHeHUM TOKa Harpysku
MOAYNH0 HEOHX0AUMO B35Tb B KOPOTKMI MPOMEXYTOK BpEMEHM HEOOXOAMMYH MOLLHOCTb. OTCYTCTBME KOHAEHCATOpa Heobxo-
[IMMOW eMKOCTM MO BXOAY NPUBELET K NMPOCafKe HanpsiKeHUsl Ha BXOAHbIX BbIBOAAX MOAYNS U BbIXOAY 3@ pabounii AManasoH,
WU K YBENMYEHUIO HECTabMUIbHOCTU BbIXOLHOIO HanpsixxeHus. McknoueHre coctaBnsieT ciyyaid, Koraa Moay/ib NUTAeTcs oT nep-
BMYHOTIO MCTOYHMKA, CMOCOBHOMO AOCTATOYHO BbICTPO BblAATb TPEGYEMYIO MMMY/IBCHYKO MOLLHOCTb. [1pK 3TOM NIMHKUKM CBSI3K
MeXy NepBUYHbIM UCTOYHUKOM W MOAYNIEM HE LOMKHbI ObITb MPOTSKEHHBIMU.

Takxe koHaeHcaTop C2 obecneunBaet TpebyeMblii YypOBEHb My/bCALLUMKU BXOLHOIO HAMPSXKEHMS OT MEPBUYHOIO UCTOYHUKA.
MakcuManbHas amMnanTyaa nynbcaLmm He LOMKHa npeBbiwatb 7 % oT Uyow.

B 3aBucmMMoCTM OT MOLLHOCTH MOAyna U HOMUHanNa BXOAHOM CeTU pekoMeHayeTCca MUHMManbHaa BENMYMHA EMKOCTU KOHOEHCa-
TOpa.ﬂJ’lﬂ obecneyeHus pa60TOCI‘|OCO6HOCTM, Hanpumep, Npyn 3HAYUTENbHbIX NPOBanax HanpsHXXeHna Benn4nHy KOHAeHcaTopa
C2 L40NyCKaeTca yBenmymBaTb 4,0 HEOFPAHUYEHHOTO 3HAYEHMUA.

BHUMAHMUE! KonpeHcatop C2 aBnsaetca 0653aTenbHbIM 3/IEMEHTOM M JOJDKEH pacnonaratbCsl B HENOCPeACTBEHHOM
611M30CTH OT MOAYNSA.

4.3. BxogHoMn dunbTp pagnonomex

MockonbKy MMNyNbCHbI DC/DC npeobpa3oBaTenb BCErAa SIBNSIETCS reHepaTopoM paAyornoMeX, TO As 3alLMTbl BXOLHOM CETH
OT BO3AEMCTBMS KOHAYKTUBHbIX PAAMONOMEX Ha BXOLE MOAYNS YCTaHABNMBAETCS GUILTP PAAMOTOMEX.

Ha [Puc. 11] npenctaBneHbl BHELLHME 31eMeHTbl BXogHOro dunstpa pagnonomex. dnementol C1, L1, C2 BamaioT Ha nogasne-
Hue nomexu anddepeHLManbHOro BUAA, KOTOPas pacnpoCTPAHSETCs MO JIMHUSM MUTAHWS MO MyTU NPOTEKaHUs CUIOBOTO
ToKa. InemeHTbl L1, C3, C4 BNMAIOT Ha NOAABIEHWE MOMEXM CUH(DA3HOIo BUAA, KOTOPAs PaCcnpOCTPAHSAETCS Yepe3 NapasuTHYH
€MKOCTb BHYTPEHHMX 31EMEHTOB MOAY/S U KOPMYC MO Lienu 3a3eMeHus.

PekomeHayeMble TUMbl 31€MEHTOB:
= (C1,C2 — OKCMAHO-MONYNPOBOLHUKOBbIE TAHTANIOBbIE UM KEpAaMUUYECKUe KOHLEHCATOPbI;
= L1 — cuHdasHbIV fpoccenb ¢ KOMMEHcaLmein TOKOB;

= (C3,C4 — kepaMuyeckme KOHLEHCaTopbl.

Homunanel anemenToB C1,C2 npuseneHs! B [Tabn. 5].
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HoMuHanbHoe 3HaueHue BXOAHOro HanpshkeHus, B

12 28 48
Kepamuyeckuit, TaHTanoBbIN, Kepamuyeckuit, TaHTanoBbIN, Kepamuueckui,
C1, Mk® C2,MKD C1, MKD C2, MKD C1,MKD

o K 10-47 10-47 3,3-15 3,3-15 =

g 12 22-68 22-68 6,8-22 6,8-22 -

I

g 25 47-150 47-150 15-47 15-47 -

E 50 100-330 100-330 33-100 33-100 -

z

Ea 80 220-470 220-470 68-150 68-150 15-33

i 160 470-680 470-680 150-220 150-220 33-47

E. 400 680-1500 680-1500 220-470 220-470 47-100

g 500 680-1500 680-1500 220-470 220-470 47-100

=l 1000 1500-3300 1500-3000 470-1000 470-1000 100-220

Tabn. 5. Mapamempel WyHMUpyOWUX KOHOEHCamMopos 8xo0HoU yenu.

HomuHan uHaykTMBHOCTM Apoccens L1 nonxeH coctaBnatb He MeHee 1 MIH ang Moaynei MowHocTbo f0 60 BT 1 He Me-

Hee 0,7 M[H Ans Moaynei MolHocTblo 6onee 60 BT. HomuHan koHaeHcaTtopoB C3, C4 BbibupaeTcs B ananasoHe ot 100 nd

1o 4700 n®. B coctaBe Moaynei cepun MDV TakKe MMEETCS BHYTPEHHUI GUALTP pafMONOMeX, MO3TOMY BHEWHUIA GUnbTp
NoNy4YaeTcs OTHOCUTENbHO KOMMNAKTHbIM. YcTaHoBKa anemeHToB C1, L1, C3,C4 HOCMT pekoMeHaaTeNbHbIM XapakTep U 3aBUCUT
OT YYBCTBUTENbHOCTU NEPBUYHOTO MCTOYHMKA K pagMonoMexam unm ot TpeboBaHuii cTaHaapToB, Hanpumep, EN55022 unu MIL-
STD-416F. NpnMeHeHMe BHELWHEro BXOAHOro GUALTpa paguonoMex no3eonser 4o6UTbCS HOPM BHOCMMOTO 3aTyXaHus

no knaccy A EN55022.

4.4. BxogHoOM 1 BbIXoAHOW HUNbTP paanonoMex cMHbasHoro snaa

[ns obecneyeHns dUALTPaLMKM PaaMonoMex CMHGA3HOTO BMAA Ha BXOAE M BbIXOAE MOAY/s PEKOMEHAYeTCs yCTaHaBIMBaTh
Kepamuueckue Y-KOHLEHCATOPbI C HU3KWUM BHYTPEHHWUM COMpoTuBaeHneM (Low ESR).

Puc. 12. PacnonoxeHue Y-koHOeHcamopos 8 Modysie U 8HewHel 06853Ke.

Hanuune KoHaeHcaTopoB no3sonsieT obecneynTb HOPMbl BHOCMMOTO 3aTyxaHWs no knaccy A ctaHaapTa EN55022 unu HopMbl
no FOCT 30429 B BbiCOKOYACTOTHOM 06nacTu (kak npasuno, bonee 6 Mru).

Tunosoi HoMMHan koHaeHcaTopos C3, C4 Bapbupyetcs ot 100 n® no 4700 n®, HomuHanbl C6,C8 — 2200...4700 n®. OpgHako,
HOMWHabI MOTYT BbITb YBENMYEHbI B 3aBUCMMOCTH OT MOYYEHHbIX PE3yNbTaToB N0 U3MEPEHMUIO 3NEKTPOMArHUTHOW COBMECTU-
MocTu. BHyTpu mMoayneit cepum MDV umetotcs Y-KOHAEHCATOPbI, N03TOMY ycTaHoBKa C3, C4, C6, C8, a Takke NoLK/IYeHMe Bbl-

BoAa «KOPTYC», KOTOPbII TaKXKE OKa3bIBAET GOSbLIOE BIUSHUE HA KAPTUHY PALMOMNOMEX, HOCUT PEKOMEHAATENbHbINA XapakTep.

Y-KOH,ELEHC&TOpr pekoMeHAyeTCa yCTaHaBNMBaTb MakKCMMabHO 6113KO0 K COOTBETCTBYHLWMNM CMNOBbLIM BbIBOAAM MOAYNA.
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4.5. BbixogHag eMKOCTb

[ins obecneyerus TpebyeMoit BENUUYMHBI NEPEXOAHONO OTKIOHEHUS BbIXOAHOTO HANPSXKEHWS HA BbIXOA, MOAYNS YCTaHABNMBA-
eTcs koHpeHcatop C7, KOTOpbIN WYHTUPYeTCs KepaMmuyecknum KoHaeHcatopoM C5 emkoctbio 0,1-1 Mk®.

1..10 mc 1..10 mc
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Puc. 13. KoHoeHcamopel Ha 8bixode MOOY/S. Puc. 14. lepexo0Hoe 0MKNOHEHUE BbIXOOHO20 HANPSIKEHUS NpuU UMNY/b-

CHOUI Hazpy3ke, 20e: a — 8bIX0OHOe HaNpsHeHuUe, 6 — MoK Hazpy3Ku.

OueBunAHO, 4TO HbICTPOAEHCTBME 0OPATHOM CBA3M MOAYNS OrpaHMyeHo. [03ToMy Mexay MoayneMm 1 BbICTPO U3MEHSIOLLECS
(AMHaMMUeCKOW MM MMNYNbCHOM) HAarpy3Koi BKKYALOT BydepHbIi HaKoNKUTENb, CTOCOOHbIV B KOPOTKMUIA MPOMEXKYTOK BPEMEHU
OTAATb HEKOTOPYIO BEMYMHY UMMYNbCHOM MOLLHOCTM, MOKa Npeobpa3oBaTenb He YCren cpearnpoBatb.

BennuunHa npoBana BbIXOAHOTO HAMPsSKeHUs Npu Habpoce Harpysku 1 BbIGpoca HanpskeHust npu c6poce Ha3blBaeTCs BeU-
YMHOII NEPEXOHOTO OTK/IOHEHMS BbIXOAHOTO HaMpshKeHUs. B JOKyMeHTaumMmn Ha MoAyNnu cepun MDV BeNMUMHA NEPEXOSHOro
OTK/IOHEHUsI HOPMUPYETCS CNeayHoLLMM 06pa3oM: NpU YCTaHOBKE MUHMMabHO HEOBXOAMMOro HOMWUHanNa KoHaeHcaTopa C7
nepexofHoe OTK/IOHeHWe ByaeT cocTaBnsTb He Gonee +10 % oT Uy oy B Clyyae, eCiv AManasoH M3MeHeHUs Harpysku cocTas-
nset o1 0,1 % Io A0 lom WM MeHee. [1py 3TOM ANNUTENbHOCTb GPOHTA M3MEHEHUS Harpy3KM He AoMKHa BbiTb MeHee 500 MKC.
lMpuMep M3MeHeH!s BbIXOAHOTO HaMPsKEHMUS MPU UMMYAbCHOM Harpy3ke nokasaH Ha [Puc. 14].

HoMuHan KoHAeHcaTopa 3aBUCKUT OT BeNUUUHbI Uy gy, MOLHOCTU MOAYAS M NPUBOAUTCS B TEXHUYECKUX YCNOBUAX. Takke

B AOKYMEHTaLMM NPUBOAMTCS MaKCMMaNbHOE 3HayeHne eMKocTu konaeHcatopa C7 (Cyaxc B [Tabn. 7)), Ha koTopoe Moaynb
cnocobeH 3anyctutbes. OaHaKo, CTOUT UMETb BBUAY, UTO 3Ta BENMUYMHA NMPUBS3aHA KO BPEMEHM BbIXOAA MOAYNS HA PEXUM U MO-
eT BbITb yBEeNIMYeHa B HECKO/bKO pas.

3anyck Moayns Ha cBepx60/iblUyl eMKOCTb TaKKe OrpaHUMUMBAETCs NOTpebieHneM NoCTOSHHOTO Toka Harpyskoii (1y). Yem

OHO HWXe, TeM DOMbLLYI0 MOXHO MOAK/IOYUTb Ha BbIXoA. Ha [Puc. 15] nokasaHbl pexuMbl paboTbl, KOrAa MOAY/b 3amnycKaeTcs
Ha 60/1bLUYI0 eMKOCTb C MOAK/IIOYEHHbIM HU3KMM | (C1eBa) M Ype3MepHO BbICOKMM | (CmpaBa).

of - TN

@ @

Puc. 15. Ocyunnozpammel 3anyck Modyis Ha 606Uy eMKOCMb C HU3KUM |y, (cr1ega) u 8bicokuM |y (cnpasa), 20e: KpacHsili
7yY (2) — 8bix00HO€e HanpsixeHue, CuHUl y4 (1) — 8xo0Hoe HanpseHue.
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Eﬂo YKA3AHNA NO NPUMEHEHMUIO - Cepun MDV,MDVH
. 6-1000 BTt = TunoBas cxema BKIHOYEHMUS

B Moaynsax cepun MDYV 3aMeyeHo, YTo BeNUYMHA MaKCMMasnbHOM BbIXOAHOM EMKOCTM 3aBMCUT OT BEIMUYMHBI BXOLHOMO Hanpa-
XeHus. YeM Bonblue HOMUHAN BXOAHOMO HanpsaXXeHud, npu KOTOPOM NMPOUCXOAUT BKNKHOYEHNE MOAYNA, TEM 60nblWKIA HOMUHAN
BbIXOAHOM €MKOCTU BO3MOXHO YCTAaHOBUTD.

Mpumep:

MDV15-1B12; lyare = 04 % Iyom (Iggx = 0.5A); Cyaxc = 130 MK®; HKY

= [pu Ugy =18 B 3HaueHune Cg,x coctaBuT 810 MKkD;
= npu Ugy =28 B 3HaueHne Cgyx coctaBut 6100 MKD;

= npu Ugy =36 B 3HaueHne Cgy,x coctaBut 9700 MK®.

Takxe KOHAEHCaTop C7 nomoraet AepXaTb CTabunbHOCTb BbIXOAHOMO HanpsKeHua npu peskomM UsMeHeHUn BXOAHOro Hanpsa-
Xenus. Hanuuune KOHAEeHCaTopa C7 HocuT peKOMeH,EI,aTe}'IbeIIZ XapakTep. BenuunHa BbIXOAHOW €MKOCTM 3aBUCUT OT MOLLHOCTU

mMoAyna U HOMUHAA BbIXOAHOIO Hanps>KeHus. 3HaueHus npencraenieHbl B [T(Jﬁﬂ. 6]

KoHpeHcaTop MDV160 MDV500 MDV1000
C7,Mk® 047-1 1-15 15-2.2 2,2-33 3,3-4,7 4,7-6,8 10-33 22-100

Tabn. 6. MuHUMAanbHAs pekoMeHOyemas EMKOCMb 8bIXOOHbIX WYHMUPYIOUUX KOHOEHCamopos.

HomuHanbHoe 3HaueHne BbIXOAHOro Hanps)xeHua, B

23..<6 >6..<15 >15...<28 >28...<68

Cgpix, MKD Cmakcs MKD Cgpix, MKD Cmakc, MKD Cgpix, MKD Cmakc, MKO Cgpix, MKD Cmakcs MKD
- 8 250 500 25 50 10 20 4 10
g 12 385 770 40 80 12 30 5 15
§ 25 450 1300 50 130 15 40 6 20
E 50 900 2700 85 250 20 55 8 27
% 80 1275 5100 100 400 25 75 10 35
2 160 2500 10000 150 600 30 100 13 50
g 500 - - 250 1000 38 150 18 70
)
ES 1000 - - - - 65 250 25 100

Tabn. 7. MUHUMAIbHAs U MAKCUMA/IbHASI CYMMAPHAs eMKOCMb WyHMUPYUUX KOHOEHCamopos.

B [Tabn. 7] npencraBneHbl MakCMManbHble CyMMapHble EMKOCTM BbIXOLHbIX LYHTUPYHOLLMX KOHAEHCATOPOB, rAe:
= Cgpix — MaKcManbHasg EMKOCTb NMpU KOTOPOM 06ecneyunBatoTCcs NnapamMeTpbl BpEMeHM 3anycka Moayns;

= Cpmakc — MPUY KOTOPOM NPOUCXOAMT 3anyCcK MOAYNS.

3HauyeHue CMAKC He ABN4eTca NnorpaHUYHbIM U CUIbHO 3aBUCUT OT BXOAHOMO HanpsXXeHus, BbIXOAHOMO TOKa, a TaKXKe TUMa KOH-
AEHCATOPOB U MOXET COCTaBNATb 6onbluee 3HaYeHWe B 3aBUCMMOCTU OT BHELLIHUX yCﬂOBVIVI.
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q E ﬂ 0 H YKA3AHUA NO NPUMEHEHMWIO - Cepun MDV,MDVH
. 6-1000 Bt = Hapawwmsanue mowHoctn DC/DC npeobpasoBateneii

5. HapawmBaHune mowHoctn DC/DC npeobpa3oBaTtenein

MolLHOCTb YHUDULMPOBAHHbIX NpeobpasoBaTeneit HanpsxxeHWs (Moaynei 3neKTponNUTaHMs) orpaHnYeHa BbIXOAHbIM TOKOM

n Hal'lpﬂ)KeHI/IeM.ﬂ,}'Iﬂ HapawnBaHna MOLLHOCTM BO3MOXHO BOCMNO/1Ib30BATbCA Napanie€fibHbIM UNN NOCNEN0BATE/IbHbIM COe-
[IMHeHMeM npeobpasoBaTesieit Mo BbIXOAHLIM LenaMm. [peobpasoBateny «AELOH» 06nafatoT psaaoM NpenuMyLLecTs, TakmMx

KaK BCTPOEHHas QYHKLMSA aKTUBHOIO BblpaBHMBAHMS BbIXOLHOM MOLLHOCTM Npu paboTe Ha 06LLyto HAarpysKy U ranbBaHU4eckas
pa3Bs3Ka BbIXOAHbIX KaHaNOB. OTW CBOMCTBA NO3BOIAIOT KOHUIYpUPOBaTb MOLLHbIE HU3KONPOMUIbHbIE CUCTEMbI SNIEKTPONK-
TaHWs CO CTaHAAPTHbIMW U HECTAHAAPTHBIMU HOMUHANAMU BbIXOLHbIX HaMPSXKEHUI U BbIXOAHbIM TOKOM L0 140A.

5.1. MapannenbHoe BKAOYEHMEe Npeobpa3oBaTesnier No BbIXoay

MapannenbHoe BKIOYEHUE HEOOXOAMMO [ HAPALLMBAHMS BbIXOAHOW MOLLHOCTU NMYTEM YBEIMYEHUS KONMYeCTBa paboTato-
wmx npeobpasosateneit. Kaxapiii u3 npeobpasoBarteneit paboTaeT C Harpy3Koi no OTAENbHOM IMHUM NUTaHMS 1 obecneymBaeT
4yacTb 06LLE MOLHOCTU CUCTEMDI.

Mpu NoCcTpoeHMM cUCTEMBI SNEKTPOMNUTAHUS, B KOTOPOIi Mpeobpa3oBaTenin BKIKOYAKTCS NapanienbHo Ha obLLyto Harpysky,
pa3paboTumnk annapaTypbl CTaAKMBaETCs € NpobaemMol BbipaBHUBaHUS NOTpebasemMoi U3 CeTM MOLLHOCTM U, KakK CNeacTBue,
neperpesa v BbIxofa npeobpasoBaTenei U3 cTpos.

[ins obneryeHuns paHHoi 3anaum B npeobpasosatenax «AELOH» npucytcTByeT dyHKUMs «TAPAJI», KOTOpas no3sonseT
HeCKONbKUM MapansenbHO BKIKYEHHbIM Npeobpa3oBaTeniiM MOPOBHY pacrnpenensiTb MOLWHOCTb 6e3 Kaknx-1Mbo LONONHUTENb-
HbIX BHELIHUX Lienei, He onacascb nepekoca MOLWHOCTU. MaKCMManbHbIM NepeKkoc MOLLHOCTH MeXay MOAynsaMu npu cobntone-
HUM U3NOXKEHHbIX PEKOMeHAALMIA cOCTaBUT He bonee 15 %.
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Puc. 16. lpumep munosozo sknyeHus 2-x npeobpazosameneli MAM1000 ¢ ¢pyHkyuel napannensHoli pabomei.

Ha [Puc. 16] npuBeneHa TMnosas cxema napasnnenbHoro BkaodeHus asyx DC/DC npeobpasosateneit MAM1000. Mpu 3ToM
HOMMHaNbHAs MOLLHOCTb TaKOW CXeMbl MoTeHLManbHo pasHa 2000 BT. PaccMOTpuM Kaxabli U3 31eMeHTOB cxeMbl bonee
noapo6Ho.

Tunosas cxema npeobpasoBaTens HaUMHAETCS C BXOAHOro GunbTpa pasnonomex. [pu 3Tom Bee (kpoMme cepuii MDA, MDVH,
MDN) npeobpasoBatenu komnanuu «AEJOH» MMEIOT BHYTPEHHMIA BXOLHOM M BbIXOAHOM NACCUBHDBIA OQHO- MW ABYX3BEH-

HbI -bunbTp (B 3aBUCKHMOCTM OT cepum). B cepusx MAM-, MAM-B, MAM-P, roe umeetcs GyHKLMS napannenbHoi paboTbl,
TaKXe MpUCYTCTBYET BHYTPeHHMI dunbTp paanonomex. OfHaKo, Ans YyBCTBUTENbHOM K paanonoMexam annapaTtypsbl, B COCTaB
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q E ﬂ 0 H YKA3AHUA NO NPUMEHEHMWIO - Cepun MDV,MDVH
. 6-1000 Bt = Hapawwmsanue mowHocti DC/DC npeobpa3oBateneii

KOTOpOﬂ BXO4AT npeo6paaoBaTenM HanpsXeHud, a Takxe 44 CoOoTBeTCTBMA annapaTypbl CTaHAapTaM no 371€KTPOMArHUTHOM
COBMECTUMOCTHU, Mbl peKOMeHAYeEM YyCTaHaB/IMBaTb BHELUHUI CbVIﬂpr pagmMonoMex no exoay NUTaoLLEN CeTu.

Mpepoxpanutenu FUL u FU2 «oTCeKkatoT» OT NepBUYHON Lenu npeobpa3osaTenb, y KOTOPOro BbIpOCao notpebneHne no BXxoa-
HOM ceTU. B BonblUMHCTBE Cly4yaeB — 3TO CeACTBME BbIXOAA NpeobpasoBatens u3 ctpos. B HeKoTopbix ciyyasx — Hekop-
PEeKTHbIN BbIOOP NpeaoxpaHuTens.

VT1, R1,R2 — uenb AUCTAHLMOHHOIO ynpaBieHus no BbiBoay «BKJ1». [pu napannensHOM BKIKOUYEHUM BO3MOXHO MCMOJb30-
BaTb OOLLMI KNOYEBOW 3NeMeHT (TPaH3UCTOP, ONTPOH, MeXaHUYecKoe pene).

VD1, VD2 — pa3Bs3blBaloLLMe AUOLbI C MMHUMAbHBIM MPSAMbIM MafeHWeM HanpskeHus (Hanpumep, LoTTku). YcTaHoBka
n1Mon0B HeobxoauMa Ans obecneyeHus pasBasku Mexay BbIXOLHbIMU LiensMu Moaynei. B cnyyae Bbixoda U3 CTpost AMOA,

He No3BonMT paboTalolmM NpeobpasoBaTensaM NEPEKNUYUTLCS C HAarpy3KU Ha BbIXOA HeucrnpasHoro Moayns. Kpome Toro,
LMOAb! IBNSAIOTCS 3NeMeHTaMu, 06eCrneynBaloLLMMm COrNAacoBaHHbIN 3anyck Bcex Moaynei B cucteme. Ecnm 6b1 anoaos He 6bino,
TO MOAY/Ib, KOTOPbI HAYHET BLIXOAUTbL HA PEXMM paHblue Apyrux, ByAeT paboTaTh HE TONbKO Ha HarpysKy, HO U Ha BbIXOAHbIE
uenu mMomynei. Kak cneacteue, BO3MOXKEH 3DMEKT «MKAHWS» BbIXOAHOMO HAMPSKEHWS 3aM034aBLIEr0 MOLY/S UKW MONHOE
OTCYTCTBME BbIXOLHOIO HaMpskeHus. MakcuManbHoe o6paTHoe HanpsikeHue AMOL0B AOMKHO ObiTb B 1,5-2 pasa 6onblue, Yem
HOMWHANbHOE BbIXOLHOE HanpsixeHue Moaynei. MakcuManbHbIi NPsIMOi TOK AMOA0B AOMKEH MUHUMYM B [iBa pa3a NpeBoCXo-
[UTb HOMUHANbHbIN BbIXOAHOM TOK OAHOTO MOAYNS.

Mpepoxpanutenu FU1, FU2 obecneunBatoT oTkaoueHue uenm +0C u -0C (uenu o6pasHoi CBA3M AN KOMMNeHCcalumu nage-
HUS HANPSKEHWS HA Pa3BA3bIBAIOLLMX AMOLAX M/MUNN NPOTSHXKEHHbIX IMHUAX CBSA3M) B C/lyyae 06pbIBa CMIOBOW BbIXOLHOM
uenu (o6pbiB cMnoBoro Npoeoaa). Ecnn npegoxpaHuTeny He ycTaHaBNMBaTb, MOLY/b OyAET NbiTaTbCs 06€CneyYnTb HOMUHANb-
HYH0 MOLLHOCTb Yepe3 CUrHanbHyo Lenb OC ¢ MaKCMManbHbIM TOKOM 125 MA. 3T0 HeM36eXHO NPUBEAET K BbIXO4Y U3 CTPOS.
PekomeHpyeTcs ycTaHaBNMBaThb NpeaoxpaHuTenu ¢ Tokom He meHee 0,1-0,125A.

[lns nofkntoueHWs Moaynei napanienbHo, MTOMUMO 3/1IEMEHTOB BHELLHEN 06BSI3KM, HEOOXOAMMO COEAMHUTD BbIBOAbI «[TAPAJT»
Mexay coboi. HanpskeHne Ha BbiBoge «[MAPAJT» OTHOCMTENbHO «—BblX» AOMKHO HaxoAWTCa B AManasoxe 1,8-2,2 B.

Kpome Bcero npoyero, He06xo0aMMO COBMOAATL PAL HUXKeCIeayoWUX TpeboBaHUI U peKOMEeHAALMIA:

1. PekoMeHA0BaHHbI K03DOULUMEHT 3arpy3ku npeobpasosatens paseH 0,7. MofcuMTaTh CyMMapHY0 MOLLHOCTb CUCTEMBI
MOXHO No dopmyne:

Peymm=0,7xNxPyaxc

= rne 0,7 — pekoMeHayeMblit KOO UUMUEHT 3arpysKku,
= N — konuyecTBO Moayne, BKIKYAEMbIX NapannensHo,

* Puakc — MakcuMmanbHas BbIX04HasA MOLWHOCTbL MOLYNA, BT.

To ecTb, npy ncnonbzoBaHum asyx moaynei no 1000 BT MakcManbHas BbIXOLHAs MOLLHOCTb cucTeMbl coctaBuT 1400 BT.

3HaveHue Ko3pPULMEHTa MOXKHO MOBbICUTbL NPU UCMbITAHUM MOAYeN B annapaType. Takxe AONyCKaeTcs KpaTKOBpeMeHHas
(mO HeckonbkMX MUHYT) paboTa Ha HOMUHAbBHYIO MOLLHOCTb (BN15 Hawero npumepa — 2000 BT). Mo ocobomy cornacoBaHuto
C U3roToBMTENEM BO3MOXHO yBenuyeHune kosdpduumenta go 0,9.

2. MoZynu 3NeKTPONUTaHUs AOKHbI PAacnonaratbCs B HEMOCPEACTBEHHOM 6M30CTH ApYr OT Apyra.

3. TIpOBOAHMKM, COBAMHAOLWME BbIXOAHbIE LEMU MOAY/IEN CO COOPHBIMM LWUMHAMM LOMKHbI BbITb OAUHAKOBLIMU, MUHUMANbHOM
OJWMHBI M 60AbLIOr0 ceyenus. Mpu 3ToM 0co6oe BHUMaHUe ciesyeT 06paTuTb Ha MUHYCOBbIE» BbIXOAbI MOZY/EN 3NeKTpo-
nuTaHus. MoAKNoYeHUE B KMUHYCOBbIE» BbIXOAHbBIE LIENW pasLenuTebHbiX AMOLOB M TOKOU3MEPUTENbHbIX PE3UCTOPOB
He Jonyckaetcs.

4. [lonyckaeTcs NoAKN0YaTb BbIBOAbI 0OPATHOM CBSA3M KaK C KaXA0ro Moayns Ha obLLyt HarpysKy,Tak U C OLHOTO «BeAyLLero»
mMoayns. Eciv BbiBOoAbl 06paTHOM CBSA3M HE MCMOMb3YIOTCS, UX HEOBXO0AMMO 3aKOPOTUTbL Ha BbIXOAHbLIE CUOBbIE LLIEMW COOT-
BETCTBYIOLLEN NONSAPHOCTH («+0C» COeAMHUTb C «+BbIX», «=0C» € «=BbIX»).

5. AMnepMeTpbl 415 KOHTPOJISi pABHOMEPHOTO pacnpeseneHusl MOLLHOCTU MO MOAY/ISM 31eKTPONUTaHMS PEKOMEHAYETCS BKIIO-
YaTb BO BXOLHbIE LLenu MOAY/EeN.

6. C60pHbIE LWMHbI LOMKHbI TPOXOAUTb B HENOCPEACTBEHHOW B/IM30CTH OT BbIXOAHBIX BbIBOAOB MOAY/S U UMETH Ceve-

Hue B N pa3 6onbluee, YeM NPOBOAHUKM, COEAMHSIOLME MOAYM C LWMHOW, rae N — Konn4ecTBo MoAyei, BKIOYEHHbIX
napannensHo.

7. CoeqnHeHune C60prIX LWKH C HarpysKoH AO0/HKHO HaxoauTbCa B cpeaHeH 4YacTn WKH.

MapannensHo MoryT 6biTb BKIKOUYeHbl L0 10 Moayneit, Yto 6b10 NOATBEPXKAEHO B XOAE UCTbITAHUIA
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q E ﬂ 0 H YKA3AHUA NO NPUMEHEHMWIO - Cepun MDV,MDVH
. 6-1000 Bt = Hapawwmsanue mowHoctn DC/DC npeobpasoBateneii

5.2. lNocnepoBaTenibHOE BKOUYEHME MO BbIXOAHbIM LEensam

Yacto npu NpoekTMpoBaHUM U pa3paboTKe CUCTEM INEKTPOMMUTAHMS annapaTypbl BO3HWUKAKT NOTPEBHOCTb B HECTAaHAAPTHbIX
1 BbICOKOBOJIBTHBIX BbIXOAHbBIX HanpsbkeHusx y DC/DC npeobpasosaTeneit. He Bceraa nomck cneumanm3MpoBaHHOro npeob-
pa3oBaTens MOXeT YBEHYATbCA YCNexoM. B HeKOTopbIX Cyyasix ONTUMabHbIM pelleHneM SBASETCS NOAKNOYEHUE OTAENbHBIX
YHUOULUMPOBAHHbIX MpeobpasoBaTeneit MM HeCKoNbKMX KaHaNoB MHOrOKaHabHbIX NpeobpasoBaTeneii NociefoBaTeNbHO
[Puc. 17].
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Puc. 17. [TocnedosamensHoe skatoyeHue 08yx npeobpasosameneli ¢ 08yMs 8bIX00HbIMU KAHA/IAMU.

B oTnnume ot cxembl napannenbHoro BKAKYEHUA Npu nocneaoBaTelbHOM COeaANMHEHUN BbIXOAHbIX u,eneﬁ Mouyneﬁ HET Heob-
XOAMMOCTM 33[,eMCTBOBATb CNELManbHy0 GyHKUMIO. [NaBHOe TpeboBaHWe — Hanuume ranbBaHUYECKOW Pa3Ba3KM BbIXOAHbIX
uenen npeobpasosaTens.

Bce cepmun MO,D.yJ'Iel;'i MMEIT rasibBaHUYECKYH Pa3BA3KY BbIXO4HbIX uenen. Takxe, nocneoBaTenbHO MOTyT COEAUHATLCA MOAYU
pasanHoﬂ HOMMWHANbHOM MOLLLHOCTHU U PasnUYHbIX CepMﬁ,BTO BpeM4A KaK napannenbHoe BKAKYeHUe npeanonaraet Ucnoab3o-
BaHME UOEHTUYHbIX Moayneﬁ.

|_|pVI nocnenoBaTeslbHOM NMNOAKNYEHUN CefyeT pykoBOoACTBOBATbCA CneayWNUMN peKOMEHOAUMAMU!

=[S 3aLMTbI BCEW CUCTEMDI npu BbiXxo4e U3 CTpoa 04HOTo U3 npeo6pasoBaTenel7| 1 B diyyae 06prBa CUNOBOW IMHWUM HE0b-
XOAMMO WYHTUPOBATb KaXabli KaHan npeo6paaoBaTenﬂ OﬁpaTHO BK/TKOYEHHbIMKU ONMO00aMU;
= Heobxoanmo Y4UTbIBATD, YTOObI TOK Harpy3ku He npesbilan MakCMMasibHO ,El,OI'IyCTVIMbe;I TOK KaXkgoro m3 Mo,u,yneﬂ;

* nynbCalnmn, NOMEXU U OTKNOHEHNA BbIXOAHOIO HAaNPAXEHNA KaXKa0ro us3 MO,EI,y}'IEVI MOryT CyMMUpPOBATbCA.

TeopeTuuecku, NocneaoBaTelbHO MOXKeT ObiTb BK/IOYEHO HEOTrpaHU4YeHHoe Yyncino mogynei. OgHako, He06X0AUMMO NPUHM-
MaTb BO BHMMaHMe, YTO CyMMapHOe HanpsKeHne He PEKOMEHAYETCS YCTaHaBNMBATb BbILLE 3HAYEHUS MPOYHOCTU U30NIALUK
BXOL/KOPMYC, BbIXOA/KOPMYC c koapduumeHTom 3anaca 1,5.

5.3. Pe3epBupoBaHue

[1ns cMCTeM C BbICOKUM YPOBHEM HafEXHOCTU U C HE,0MYCTUMOCTbIO NPepbIBaHUit 3NeKTPonMTaHus B 06s13aTenbHOM nopsake
pa3pabaTblBalOTCS CUCTEMbI C PE3EPBUPOBAHMEM HYaCTH UMW BCETO KOMMEKCa 3nekTponuTaHus. Mpu 3ToMm pesepeupoBaHme
OCYLLECTBAAETCS NPU MUTAHUM KaK OT OLHOTO, TaK U OT PasHbIX NEPBUUYHbBIX UCTOYHMKOB, C 0653aTeNIbHbIM COEAMHEHNEM Ha Ha-
rpyske [Puc. 18].
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q E ﬂ 0 H YKA3AHUA NO NPUMEHEHMWIO - Cepun MDV,MDVH
. 6-1000 Bt = Hapawwmsanue mowHoctn DC/DC npeobpasoBateneii

VD2

Usx — +BX +BbIX ¥
Ouzens-
reHepatop

— BX -BbIX ——

VD1

Usx —{ +BX +BbIX ll>= HATPY3KA
AKKyMynTOpHas
6aTapes R

— -BX -BbIX

T

Puc. 18. Pe3epsupogaHue no pazHocmu 8bIX00HbIX HaNPsHeHUU.

Heo6xoa1Mo, 4T06bl HOMUHANBHOE BLIXOAHOE HaMpsHXKEHWE pe3epBHOr0 NpeobpasoBaTens 6bi10 BbICTAaBNEHO HA YPOBHE
0,95 Uyopm C MOMOLLIO peryniMpoBoYHOro pesucropa R2. 1ns ucknoyeHuns B3aMMoBnnsaHUS npeobpasosatenei, HE06X0AMMO
BK/IIOYUTb B MOJIOXMTENbHBIE MOMOCHI KaXA0ro 13 npeobpasoBaTeneil pasaenuTenbHble AMOAbI.

VD2 VD2
Uex +BX +BbIX [P Uex ——— +BX +BbIX Bt
[uzenb- R1 Ouzens- R1
reHepatop K1 reHepaTop K1
-BX -BbIX - 1-BX -BbIX
VD1 VD1
Usx — leBX +BbIX 15 HATPY3KA Usx S ;% +Bbix 1P
AKKyMynsTopHas AKKyMynsTOpHas
fatapes pEr L 6aTapes per L
_BX -BX
BK/1  -BbIX BK/T  -BbIX

i —

Puc. 19. PesepsuposaHue ¢ ynpasneduem npocmetiwei nozukodi. Ciega: npu nponadaHuu nepgudroli cemu. Cnpasa: npu
nponadaxuu 8bIxo0H020 HaNPAXeHus npeobpaszosamers.

Mpumep peanusaumm cxeMbl pe3epBnpoBaHMs NokasaH Ha [Puc. 19]. B kayecTBe k104EBOro 31eMeHTa, 06ecneymBatoLLero
Nnoruky paboTbl Moaynen, cnyxxut marHutHoe pene K1. [Mpu nponagaHuy nepBuUYHOi CETU An3eNb-reHepaTopa (C1eBa) MarHuT-
HOe pene pa3MblKaeT K1t4YoM KAL Lienb AUCTaHLMOHHOIO yrpaBieHus npeobpasoBaTens, U MUTaHUE Harpy3KM OCyLLeCcTBAseT
npeobpa3oBatenb, NOAKNHYEHHbIN K aKKyMynaTopHoi HbaTapee.

Mpu NnponagaHum BbIXOLHOTO HaMpshkeHMs (cnpaBa) npeobpa3oBaTens Au3eNb-reHepaTopa, HanpuMep, B CBS3M C €ro BbIXOLOM
13 CTpOS, MarHWTHoe pene paboTtaeT aHaNOrMyHo.

000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu-
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru dUKaLMK Ha NOCTaBKY M MOTYT OT/IMYATLCS OT 3asiBNIEHHBIX B CNPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21
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«AEAOH

YKA3AHMA NO NPUMEHEHWIO - Cepun MDV,MDVH

6-1000 Bt = CepBuCHbIE U 3aLUUTHbIE QYHKLMK

6. CepBUCHbIE M 3aLLUTHbIE DYHKLUK

B 3TOM paszpene npenctaBieHa MHDOpPMaLLMS Mo paboTe CepBUCHBIX U 3aLUMTHBIX GYHKLIMI B COCTaBe npeobpa3oBateneit

cepun MDV.

K cepBUCHBIM (YHKLMSIM OTHOCATCS:

* perynMpoBkKa BbIXOAHOIO Hanps>XeHus;

* BbIHOCHasa O6paTHaﬂ CBA3b MO HAaNPAXXEHUIO;

* AMArHOCTUKa BbIXOAHOMO Hamnps>XeHusa,;

= AMCTaHLUMOHHOE BKJ/TIOUYEHUE/BbIK/OYEHME;

* napannenbHasa pa60Ta C aKTUBHbIM BblpaBHMBAHWEM MOLLHOCTU.

K 3aWMTHBIM QYHKLMAM OTHOCATCS:

® 3allUTa OT KOPOTKOro 3aMblKaHMA Ha BbIXO4E,

® 3allKUTa OT Nneperpyskn no BbIXOAHOMY TOKY;

® 3allUTa OT NepeHanpsxXeHna no BbiXo4y,

= TepMo3aluuTa;

® 3adllUTa OT NOHMXKEHHOTO BXOAHOMO HanpsXXeHus.

6.1. CepBuCHble PYHKLMM

6.1.1. PerynupoBKa BbIXOAHOIO HanpsiXXeHns

PerynupoBka BbIXO[HOMO HaNpskeHUs Moaynei 3NeKTponuTaHMs B AnanasoHe He MeHee =5 %, uMelolwnM BbiBos, «PEM» MoXeT
OCYLLECTBNSATbCS, HANPUMeEp, NyTEM MOAK/OYEHUS BbIBOAA «PEM» Yyepes pe3ncTop K BbiBOAY «—BblX» Ans yBenuyeHus Bbixoa-
Horo HanpsbkeHus [Puc. 20] nu K BbIBOAY «+BblX» AN yMeHbLIEHNS BbIXOAHOTO HanpshkeHus [Puc. 21].

Mogynb
3NeKTponuTaHusa

+BbIX

PET

-BbIX

*—|

Rrossiw

Ruarp

Puc. 20. [pumep ysenuyeHus 8bIX00H020 HANPSHEHUS

[unanasoH conpoTueieHUsa pe3nucTtopoB 3aBUCUT OT TUMNA MOAYNA INEKTPONUTAHUA, €ro BbIXOAHOMO Hanps>XeHnsa u 06bI4HO
YKa3blBaeTCqd B NacnopTe Ha MoA4yNb.

TpacuK 3aBUCMMOCTU CONPOTUBIEHMS MOACTPOEYHOO PE3UCTOPA Bbl MOXKETE HAWTH B AATALUMTE HA COOTBETCTBYIOLWMIA MOLY/b

3N1eKTPONUTAHUS.

B cnyyae He06X0AMMOCTY yNpaBAEHUS BbIXOAHbBIM HANpsXkeHMeM MOAYNS SNEKTPOMUTAHUS CUTHANIOM BHELLUHErO UCTOYHMKA
TOKa WU HaMpsKeHWs, HanpUMep, B MUKPOKOHTPO/IIEPHbIX aBTOMATU3MPOBAHHbIX CMCTEMAX yNpaBAeHUs C MOMOLLbIO CUrHana
LLAM, BHELHWUI CUTHAN TOKA MW HanpsixeHus HeobXoAMMO NOAABaTh Ha BbIBOZ, PEryMPOBKY OTHOCUTENBHO BbIBOA, «—BblIX»,
B cOOTBeTCTBUM C [Puc. 22] u [Puc. 23]:

000 «AE1OH». Bce npaBa 3aluMLLEHblI.

Ten.: 8 800 333 81 43
mail@aedon.ru
www.aedon.ru

I'Ipowssonmenb nMeeT NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKn M3Lennii u komnnekTaumio 6e3 npeasapu-
TeNbHOro yBeAOM/IeHUS. DakTUyeckne TexHUYeckue XapaKTepuCTMKn U KOMMNIeKTaumua cornacoBbiBarOTCs B Cneun-
dJMKaLLVIM Ha NOCTaBKYy U MOTYT OT/IMYATLCA OT 3aB/IEHHbIX B CMPABOYHbIX MaTepuanax.

[ata nocneaHero usmenenus 05.07.21

Mogaynb
3NEKTPONUTaHUA

+BbIX

PET

-BbIX

Rnommx

Puc. 21. lpumep ymeHblwEHUS 8bIXOOHO20 HANPSIHEHUS

Ruarp
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Moaynb Moaynb
NEeKTpoNUTaHua ANeKTponuTaHua
+BbIX +BbIX
Ruarp
R1
lynp
PEF | —> PEF © Rearp
R3
-BbIX BbiX
Puc. 22. [NoOkmodeHue BHewHe20 UCMOYHUKA MOKA 0151 pe2yuposKu Puc. 24. lModkntoyeHue BHEWHUX pe3ucmopos 0151 pe2ynuposKu 8bIX00H020
BbIXOOH020 HANPSIHEHUS MOOY/S 37IeKMPONUMAHUS. HanpsxeHus MoOy/ISi 31eKmMponNUMAHUs Kak 8 CMopoHY y8enudeHus, mak

U 8 CMOpOHY yMeHbUWEHUS.

Moaynb
3N1eKTPONUTaHNA

+BbIX

]

Uynp

Ruarp

-BbIX

Puc. 23. [Modknto4eHue 8HeWHe20 UCMOYHUKA HaNpsixeHus 01 pe2ynupos-
KU 8bIX00H020 HaNPSixEeHUs MOOY/IS 31eKMPONUMAHUs.

HomuHanel pe3uctopos aenutens R1,R2,R3 cnenyet BbIOMpaTh TakMMK, 4ToObI NpM NepemelLeHnn asuxkka R2 no cxeme
MONOXEHWs U3 BEPXHETO B HXHEe, HanpsikeHue Uynp Ha BbiBOAE «PEM» M3MEHSAN0Ch OT MaKCMManbHOTO 40 MUHUMANbHOIO
[N COOTBETCTBYIOLWMX MUHUMANBHOTO M MaKCMMANbHOTO 3HA4YEHMIA BbIXOAHOMO HanpsbkeHns Ugy x. Kpome Toro, HoMMHanb!
pe3nCTOpOB AeNUTeNs He [O/MKHbI ObiTb CIULLKOM 60bLUMMU, YTOOBI 06eCneynTb BTEKAOWMIA UM BbITEKAOLWMMI TOK lynp.

Mpu Mcnonb3oBaHUKM DYHKLMU PETYIMPOBKM BbIXOAHOTO HanpshkeHUs HE0BXOAMMO BbIMOMHATL HUXeCeaytoLe TpeboBaHUS:

- HE,ELOI'IyCTMMO Mcnonb3oBaHue MOﬂyﬂeVI INEKTPONUTaHUA C BbIXOAHBIM HAaNpsXXeHUeM, BbIXOAAWMM 3a Npeaesbl, yKazaHHble
B TEXHMYECKOMN AOKyMeHTauuu. LIpeaMepHoe YBENNYEHNE BbIXOAHOIO HANPAXEHNA MOXET NPUBECTU K NEeperpyskam BbIxXon-
HbIX Lenen MOAYNA SNEKTPONUTAHUA, @ YpE3MEPHOE YMEHbLUEHNE — K HecTaGI/IﬂbHOMy 3anyckKy MoAyna aNeKTponuTaHuA,
YTO CHMXKAET HAAEXHOCTb ero pa60TbI.

= [pu yBENUYEHUM BbIXOLHOTO HAMPSKEHWUS MOLYNS SNEKTPOMUTAHUS MAKCUMaTbHbIW BbIXOLHOW TOK MPOMOPLMOHANBHO CHU-
XaeTcs. YBenuueHne BbIXOAHOTO TOKA NPU CHUXKEHUU BbIXOLHOTO HAMPSHKEHUSI MOXET NPUBECTU K NEperpyske BbIXOAHbIX Lie-
nei Moayns 3NeKTPOMMUTAHMUS MO TOKY M K YBENIMYEHMIO YPOBHS MyNbCaLMii BbIXOAHOTO HanpsixeHus. Hanpumep, Ans Moayns
3NeKTPONUTaHUS MOLLHOCTbIO 60 BT ¢ HOMMHaNbHBIM 3HaUYEHMEM BbIXOLHOTO HanpskeHus 15 B v AonycTUMbIM AManasoHoM
perynMpoBaHus BbIXOAHOTO HanpsixeHus £5 % (14,25-15,75 B) BbIXOAHOM TOK ANs KPAHUX 3HAYEHUIA BbIXOLHOTO Hanpsxe-
Hus coctaBut 60BT/15B=4A 1 60BT/ 15,75B = 3,8 A COOTBETCTBEHHO.

= BbiBog, perynnpoBkun «PEM CBA3aH C 3N1EKTPUYECKUMMU Lenamu, 061afatoLLMMKU BbICOKOM YYBCTBUTENIbHOCTbIO K MOMEXaM.
I'IpM BK/IKOYEHHOM MoAyne 3NeKTponuTaHna BO nsbexaHue BO36y)K,EI,€HMFI CXeMbl OﬁpaTHOﬁ CBA3U MOAYNA SNEKTPONUTAHUA
He O0MyCKaeTca KacaHue BbiBOAa PEryiMpoBKU pyKaMu, nasaibHUKOM, Un Kakoe-nnbo Aapyroe BO3J€WCTBME, KOTOpOe MOXeT
BbI3BATb HaBeAEHME NOMEX Ha 3TOT BbIBOA,.

= [py HaNUYMK NPOTSXKEHHOW LN BHELLHEN PerynMpoBK1 PEKOMEHAYETCS COeAMHATb BbIBOL «PE» C BbIBOAOM «—BbIX»
KOHZEHCATOpOM eMKOCTbio He 6onee 0,01 mMkd.

000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu-
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru dUKaLMK Ha NOCTaBKY M MOTYT OT/IMYATLCS OT 3asiBNIEHHBIX B CNPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21
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Eﬂo YKA3AHME NO NPUMEHEHWIO - Cepun MDV,MDVH
. 6-1000 Bt = CepBuCHbIE U 3aLUUTHbIE QYHKLMK

6.1.2. BoiHocHasa OC

TOYHOCTb YCTaHOBKM BbIXOAHOTO HAMPSKEHUS B TOUKE MOAKIOUEHUS HArpy3Ku1 YacTo MMEET BaXKHOE 3HaYEHUe B pexuMe
napannenbHoi paboTbl, AN HArpy3oK C AZIMHHBIMU IMHUSIMU NMUTaHUS, NS CUCTEM PE3ePBHOIO NMUTAHUS C Pa3Bs3bIBAIOLMMM
LMOAAMU U ANS BbICOKOAMHAMUYHBIX 3NIEKTPOHHbIX Harpy3ok. O6ecneunTb KOMNEHCaLMio NafAeHUs HanpsikeHUs Ha COeanHM-
TeNbHbIX MPOBOAAX M Pa3Bs3blBAOLLMX AMOLAX MO3BOSET MPUMEHEHWE BbIHOCHOM 0BpaTHOM CBSI3U. MaKkcUManbHasi BENMYMHA
KOMMeHCcaLmu NafeHns BbIXOAHOTO HanpskeHus He MeHee 5 % Ugyx.

FU1
+BX e JHe+BX +BbIX

-0C

HATPY3KA

Mogynb anekTponutanus

-BX ¥ -BX -BbIX
B&ﬂ IJAPAI'I

Puc. 25. Tunosas cxema sknrydeHus ¢yHkuyuu OC.

TunoBas cxema BK/IKOYEHUS BbIHOCHOW OC A/ CUCTEMbI 3NEKTPOMUTAHMS C «AJIMHHBIMU» IMHUSMU MUTAHWUS PUBEAEH Ha [Puc. 25].
lpumep: Mpu nodknwyeHuu Modyns MDVH1000-1M27 nompebumens usMepun Ha 8bixode Modyns 27 B, a Ha Hazpy3ke 26 B.
ModknoveHue gyHkyuu OC noOHUMaem 8bIX00HOE HanpsxeHue Ha Modyne 00 28 B (3,7 %), 8bipasHu8as HanpsimeHue Ha Hazpy3ske
0o 278B.
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Puc. 26. [pumep ucnonwb3osarus GyHKyuu esiHocHoli OC dns napannensHol pabomel.

MpuMep ncnonb3oBaHMs GyHKLMK BbIHOCHOM OC Ang napannensHoi paboTbl npuseneH Ha [Puc. 26]. bonee noapobHy0 MH-
dbopMaumsa 0 BO3IMOXHOCTM paboTbl MoAy/el B napannenb Ha 06LLy Harpy3ky MOXHO HaiTu B pasaene «N25. HapawmsaHue
mouHocTn DC/DC npeobpasoBateneit» Ha cTpaHuue 12.

[ins obecneyeHus nyyllei NOMEX03aLWMULEHHOCTH BbIBOAbI «+0C» 1 «—0C» MOAYNEel 3NeKTPONUTaHUS PEKOMEHAYETCS Noj-
K/HO4aTb K Harpy3Ke «BUTOM Napoit» cedeHnem He MeHee 0,1 MM2,

PekomeHpayeTcs yctaHaBnuBaTh npegoxpanutenu Ha Tok ot 0,1 go 0,125 A B uenu BbiHOCHOM OC AN UCKNOYEHMS BbIXOAA

M3 CTpOS Lienel ynpasneHuns npu obpbiBe Lenu Harpysku (Mpy BKIKOYEHHbIX LEensax BbIHOCHOM 06paTHoOM cBsi3u). B ciydae,
Koraa dyHKUMS BbIHOCHOM OC He ncnonb3yeTtcs, BbiBoA «+0C» HE0BX0AMMO HaNpsSMY COeAUMHUTD C BbIBOAAM «+BblX», BbIBOL,
«=0C» HeOH6X0AMMO HaNPSMYH COeAMHUTDL C BbIBOAAM «—BblX». OCTaBNATb HE MOAK/IKYEHHbIMU BbIBOAbI «+0C» U «—0C»

He gonyckaeTcs. lMpusHaku 0bpbiBa (OTCYTCTBMA NoakntodeHus) dyHkuum «OC» oTMedeHbl B [Tabs. 19] aBapuiiHbIX peXXnMMoB

B KOHLE rMaBbl.

BHUMAHME! MNpu Hanuumm GyHKLMUM BLIHOCHO 0GpaTHOM CBA3M €€ NoAKIYeHne obs3aTenbHo!

000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu-
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru dUKaLMK Ha NOCTaBKY M MOTYT OT/IMYATLCS OT 3asiBNIEHHBIX B CNPABOYHbIX MaTepuanax.
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Eﬂo YKA3AHME NO NPUMEHEHWIO - Cepun MDV,MDVH
. 6-1000 Bt = CepBuCHbIE U 3aLUUTHbIE QYHKLMK

6.1.3. lnarHocTMKa BbIXOAHOTO HanpshkeHus Ansa moayneit MDV1000

B Mopynsix anektponuTtanus cepum MDV1000 npeaycmaTpuBaeTcs QYHKUMS AMArHOCTUKM BbIXOAHOTO HanpsikeHus. JaHHas
(hYHKLMS NO3BONSET KOHTPONMPOBATb BbIXOAHOE HAMPSXKEHUE MOAYNS 3NEKTPOMMUTAHMS MO €ro OTKIOHEHWIO HAa MOHUTOPE,
KOTOpbIV BCTPOEH B NnpeobpasosaTenb. [IpMHUMN paboTbl MOHUTOPA 3aKNO4AETCS B TOM, YTO B CJly4ae OTK/IOHEHWS BbIXOL-
HOrO HanNpshxeHus B npeaenax He npesblwatowmii =10 % 0T HOMMHANBHOIO 3HAaYeHMS BbIXOLHOIO HAMPSHKEHMUS, HA BbIBOAE
«OWAT» ycTaHaBNMBAETCS YPOBEHb HANPSXKeHWs paBHbli 5,1 B. ECn OTKNIOHEHWE BbIXOAHOMO HanpsKeHusa npesbiwaet £10 %
OT HOMWMHANbHOTO 3HA4YeHWs BbIXOAHOIO HaNpPsXKeHUs, TO Ha BbIBOAe «MA» yCcTaHaBNIMBAeTCS YpOBEHb HAaNpsXXeHus He Bonee
0,2 B. Mpw 3TOM MaKcMManbHblii BTEKAIOLLMIA TOK He A0/MKeH npeBbiwaTb 10 MA. B kayecTBe MUKpocxeMbl-komnopatopa (1C)
Mcnosb3yeTca Mukpocxema LT6700.

+UBbIX
R4
1
1
5
R1 N5V v 15¢
8 314Bxa BbiXa 2 /
LVAT
R2 4! Bxg  Bbixs [0
+ GND
Rz 2
L

Puc. 27. BHympeHHss cxeMomexHuKka Mooyss 05 peanusayuu GyHKuuu <A ».

6.1.4. AucTaHUMOHHOE BKIOYEHUE/BbIKIHOYEHNE

BbikntoueHne moaynei snekTponutaHns MDV fOMKHO OCYLLeCTBASTLCS COeAMHEHMEM BbIBOAA «BKJ1» C BbIBOJOM «—BX».
[MCTaHUMOHHOE BbIKIOYEHNE/BKTIOYEHNE MOXKET OCYLLECTBAATLCS C MOMOLLbI0 MEXAHWYECKOrO pefe UM 31eKTPUYEeCcKoro
K/t0Ya TMNA «Pa3OMKHYTbIN KonnekTop». [py 3TOM yepes K1Y MOXET NPOTeKaTh TOK A0 5 MA, a MakCMManbHoe nageHune
HanpsKeHUs Ha Kove JOMKHO bbb He 6onee 1,1 B. BkntoyeHne Moayns aneKTponuTaHua OCyLLeCcTBASETCS pa3MblKaHUeM
KNtoYa. B pazoMKHYTOM COCTOSHMM K K/TKOYY MPUNOXKEHO HanpsixxeHne Ao 7 B, gonyctumas yTeuka Toka Yepes KoY He Ao/KHa
npesbiwatb 50 MKA.

[pu opraHM3aumm AUCTAHLMOHHOMO BKIOYEHUS-BbIK/IOYEHNS OLHOBPEMEHHO HECKOIbKUX MOAYNEN INEeKTPONUTaHNS

He [loMNyCKaeTcs YCTaHOBKA AOMOMHUTENbHbIX 3/IEMEHTOB B LIeNK, COeAUHSOLME BbIBOAbLI «BKJT», «=BX» 1 KOMMYTUPYOLLMIA
Kntoy. Ecnm dyHKUMS AUCTaHLMOHHOIO BbIKNOYEHNS/BKIOYEHUS HE MCNONb3YeTCS, BbIBOA, «BKJ/1» fonycKaeTcs ocTaBuTh

He NOAK/HOYEHHbIM.

+5B

+BX +BX +BbIX ¢————o +BbIX

Moaynb ZS
-BX 1 -BX nuTaHma BKJ1/BbIK/1
._l R2 Iy € Il<l] I“

-ynp -BbIX @ -BbIX

BKN
R1 ZS |
+ynp T

Puc. 28. [Ipumep cxembl peanuzayuu gyHKUUU OUCMAHUUOHHO20 8bIKITHOYe- Puc. 29. BHympeHHsis cxeMomexHuKka Modys 0N peanusayuu pyHxuuu 4.
HUS/BK/THOYEHUS.

VT -BX <€

HekoTopble BapuaHTbl npuMeHeHus Y B cepun MDV npeactasneHbl Ha [Puc. 30].

000 «AE[IOH». Bce npaBa 3aLMLLeHbl. Mpou3BoauTenb UMeeT NPABO U3MEHATb TEXHUYECKME XapaKTEPUCTUKM U3AENUI U KoMNaekTaumio 6e3 npeasapu- CrpaHuua 19 u3 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru dUKaLMK Ha NOCTaBKY M MOTYT OT/IMYATLCS OT 3asiBNIEHHBIX B CNPABOYHbIX MaTepuanax.
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+BX

DA
MarHuTHoe pene ( «Cyxoi» KOHTaKT) OnTpoH

Puc. 30. Hekomopele sapuaHmel peanuzayuu @yHkyuu 4Y.

6.2. Komnnekc 3awmtl

6.2.1. 3awmTa OT Nneperpysku No BbIXOAHOMY TOKY

MO,ELyﬂl/I INEKTPONUTaHua UMEKOT 3aLUUTY OT nNeperpysku no BbIXOAHOMY TOKY. I'Ipm npesbllWeHNUN BbIXOAHBIM TOKOM MaKkCMMalb-
HO [0NYyCTUMOro 3Ha4YeHusa cpa6aTb|BaeT 3aliuTa OT neperpysku, U BbIXogHOE HanpsaXXeHne MoAynd HaunHaeT YyMeHbLIaTbCA.

UEbIX
Utiom CpabatbiBaHue
0.95xUnom | — 4 — = = — = — — - — & 33WMTbl OT Neperpysku
CpabatbiBaHue
3aLMThI
OT KOPOTKOTO
3aMblKaHMs
- -7 K
0 | ‘=" Igbix
HOM (1.1...1.8) ltom

Puc. 31. Tunoeas 8osbm-amnepHas xapakmepucmuka npu cpabamsl8aHuU 3auiUmsl om nepezpy3ku no 8bIx00HoMy moky (OCP)
U «KOpomMKoM 3ambikaHuu» (SCP).

3a Havyano cpabaTbiBaHMs 3aLUMTbI MO TOKY MPUHUMAETCS Takoe 3HaYeHUe BbIXOAHOTO TOKa, MPY KOTOPOM MPOUCXOAMT CHUXE-
HUWe BbIXOAHOrO HamnpskeHUs NpoBepseMoro KaHana Ha 5 %. Hactpoiiky koadduumeHTa 3aLMTbl OT Neperpysku no BbIXOLAHOMY
TOKY M KOPOTKOTO 3aMblKaHWs NPOBOASAT B HKY, Np1 MUHMManbHOM BXOAHOM HaMpsiKeHWM U MakCMManbHOM BbIXOLHOM TOKe
OAHOKaHasbHbIX MOAY/EN U BCeX KaHaNOB MHOrOKaHanbHbiX Moaynei. KoadhduumeHT 3aLuuTbl OT Neperpysku no ToKy MoxXeT
uMeTb 3HavyeHns 1,1-1,8 u HacTpauBaeTcs B NpoLiecce M3roToBneHUs Moayneii. [1o 3anpocy Ha 3aBOA-U3roTOBUTENb BO3MOXKHA
HacTpoika KoadduumMeHTa cpabaTbiBaHUs B YKa3aHHbIX Npefenax nog Hyxapl notpedutens. Jonyctumas npoaomKUTENbHOCTb
paboTbl MoAyNel C BbIXOAHBIM TOKOM Bblle HOMUHANBHOTO B 3aBUCMMOCTM OT HOMUHAbHOW MOLLHOCTM MOAYNS U KNUMAaTHYe-
CKMX ycnoBuii coctaBnsieT He 6onee 10 cekyHa.

6.2.2. 3awWwMTa OT KOPOTKOro 3aMblKaHUA

[lns npenoTBpaLleHns BbIXOAA U3 CTPOS MOAY/NS 3NEKTPOMUTAHUS B PEXMME KOPOTKOrO 3aMblKaHUs Ntob0oro U3 kaHanos
BbIXOZLHOTO HAMpPsKeHUs B MOAYNSIX 3N1EKTPONUTaHUS NpesycMaTpuBaeTcs hyHKLUMS 3aLMTbl OT KOPOTKOTO 3aMbikaHus (SCP).
Mpu 3aMbIkaHKMM NOOOTO M3 KAaHANOB BbIXOAHOIO HAMNPSXKEHWUS MOAY/b 3NEKTPONUTAHNS NEPEXOAUT B PEXXUM 3aLLKTbl C MOBTOP-
HO-KpaTKOBpEMeHHbIM BktoueHneMm (Hiccups). Mpumep 3awmtbl npuBeaeH Ha [Puc. 32].

[2] B Moaynsix HeT 3aluuT OT NepenositocoOBKM M NepeHanpsixxeHns No BXOAY, a Takke hyHKUMK soft-start (MnaBHbIN Nyck).
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Puc. 32. Ocyunnozpamma cpabamel8aHus 3auwumsl 0m KOpoOmkKo20 3ambikaHusi Modynsi MDV15-1B12. CuHull ayy (1) — exo0Hoe
HanpsixeHue, KpacHsIl yy (2) — 8bIXOOHOE HaNPsIHEHUE.

I'Ipvl BbIXo4e u3 aBameHoro pexunma Moaynb 3NEKTPONUTAHNA aBTOMaTUYECKN BO306HOBNSET paﬁOTOCI‘IOCO6HOCTb C Ccoxpa-
HEHUEM Ka4yeCTBa BbIXOAHOIo Hal'lpﬂ)KeHMFl.,ﬂJ'lMTeﬂbHaﬂ pa60Ta B pexunme Cpa6aTbIBaHl49l 3alMTbl OT KOPOTKOTO 3aMblKaHUA
He pekoMeHayeTca.

6.2.3. Tepmosawmra

CxeMa TEPMO3aLLMTbI MPefoXPaHSeT OT 0TKa3a MCTOYHWMK INEKTPOMUTAHUA NPU NPEBbILEHUN NpeesbHON pa6oqel7| TeMmnepa-
Typbl, BbI3BaHHOWM CaMOpa30rpeBoOM UCTOYHMKA BHGKTDOHMTaHVIﬂ.ﬂaT‘-II/IK TEPMO3aLLUUTDI d)l/IBl/I‘-IECKM pacnonoxeH y OCHOBaHUA
MOLYyna UK Ha LNMHHOM HOKOBOW CTOpOHe, Npn NpUHYAUTEIbHOM KOHBEKLMOHHOM cnocobe oxnaxaeHus MOAYyNA BaXHO
OpraHn3oBaTb 06,El,yB TENNooTBOAa 6e3 I0KaNbHOIo OXNAXKAEHUS MecTa YCTAaHOBKM AaT4yMKa TepMO3aLLUThI. BHyTDeHHMVI AaT4MK
CXeMbl TEPMO3allUTbI cpaﬁaTblsaeT npu npesbllLEeHUN MakKCUMaNbHO A0MNYCTUMOro BEPXHEro nopora temnepatypbl OT 0pmo 10
rpanycos (TMI'IOBOG 3HaHEHMe) M nepeeBoanUT UCTOYHUK NMUTAHUA B PEXUM NOHMXKEHHOIO 3Hepron0Tpe6neHM9| C OTKNKOYEHUEM
BbIXOAHOI0 Hanps>XeHus. I'IpM NOHWXXEHUN TeMNEPATYpbl A0 YPOBHA pa6ot|ero TEMNEPATYPHOro AMana3oHa MOAYNb 3NEKTPOnn-
TaHWUSA BbIXOAUT U3 pEXMMA 3aLWUTbl C BOCCTAHOB/IEHMEM KAYyeCTBa BbIXOAHOMO HAaNpPsXXeHUs COrnacHo HopMmam TY.

6.2.4. 3awmTa OT NepeHanpsKeHUsa Ha Bbixoae

B MOAYNAX NpUCyTCTBYEeT dJyHKLI,VIOHaJ'I, HE ,CLOI'IyCKalOLIJ,VIﬁ B CJly4ae HeUCrnpaBHOCTU MOAYNA NPEBbILLEHUA BbIXOAHOIO HanpsXeHus.

pu BbIxoAe BHYTPeHHen 06paTHOM CBSA3M U3 CTPOS MOAY/b OTPAHUYUT BbIXOAHOE HanpspkeHue He 6onee yem Ha 1,5 x Uy gy,
roe Uygm — HOMMHANbHOE BbIXOLHOE HaMpsikeHWe KaHana.
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/. MeTonbl nsmMepenus KMnma

Bo MHOTMMX OTpacisx 31eKTPOHHOIO NpUBOPOCTPOEHMS BOMNPOC SKOHOMUM SHEPTUM ABSETCS BAXKHbIM.

B nokymeHTauuu npoussoauteneit DC/DC npeobpasosaTeneit MOXHO BCTPETUTbL KaK TUMOBOE 3HadyeHue K[, usmMepeHHoe
B OAHOW TOUKe, TaK U rpadmku 3aBucuMocTu KL, Hanpumep, OT BbIXOAHOW MOLHOCTU U BXOLHOM ceTu. OfHaKo, K uudpam
CTOMT OTHOCUTCS CKEMTUYECKM, ECIU HE 0603HAYEHA METOAMKA U3MEPEHUS.

lMpeactaBuMm, 4to NoTpebasemas npeobpasoBaTesieM MOLHOCTb OnpeaenseTcs no Gopmyne:
Posw = Usx  Igx (AVG) (1)

CTOUT OTMETUTD, YTO, KaK MPaBUIIO, UCTIONb3YETCS CPeAHee 3HaUYeHne BXOAHOrO ToKa. Takxe, NofHas notpebnseMas MOLHOCTb
onpenensercs Kak CyMMa BbIXOAHOW MOLHOCTU Pyarp M MOLHOCTU Ppscc, NpeobpasyemMoit B Tenno (paccenBaemoit) B npouec-
ce paboTbl (2), UK Kak OTHOLLEHWE BbIXOLHOM MOLHOCTU K BennyuHe KNA (3):

Posu = Phare * Ppacc (2)

Posu = Prare /N (3)

PacyeT BbIXOLHOW MOLWHOCTH (4) He BbI3bIBAa€T TPYAHOCTHU, MOCKOJIbKY 3HAYEHUSA BbIXOAHOIO TOKA U BbIXOAHOIO HaNpsXXeHna

NOCTOAHHbI:

Prare = Ugbix * lgbix (4)

M3mepeHne noTpe6isiemMoii (BXOAHOM) MOWHOCTU Pqgy BbI3bIBA€T TPYAHOCTb: BXOAHOE HAaNpsXXeHWe MMEeT NOCTOSHHOE
3HauYeHue, a BXOAHOW TOK — HeT. Ecnu npu n3mMepeHun UCnonb3yroTcs, HanpuMep, TOKOBble KieLuu, 6ioaxeTHble LMdpoBble
BO/IETaMNepMeTpbl 1 ocumunnorpadsl ¢ Konbuamu Porosckoro (Rogowski coil), To nonyueHHoe no hopmyne (1) 3HaueHne Pog
OKaXeTCst HETOUHbBIM.

Puc. 33. Memod usmepeHus 8xo0H020 MoKa 3asucum om 8b160pa u3mMepumesnbHo20 060py008aHus.

[ns 6onee TOYHOIO M3MEPEHUS CPELHEr0 3Ha4YeHUs NOTPebASEMOro U3 CeTU TOKa CeayeT UCMONb30BaTb TOKOBbIN LWYHT
CO CXeMOW MHTErpnpoBaHuUS BXOAHOrO curHana [Puc. 34].
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Puc. 34. U3mepeHue 8x00H020 MOKa Yepe3 mMoKosbIll WyHm co cxemMoll uHmezpayuu 8xo0Ho20 cueHana. A1 — yugposoli
MUAIUBONILMMEMP C BbICOKOL CMeneHblo MoYHocmu. A2 — neyamHas Naama co cxemMoli UHmMe2puposaHus. A3 — ucmoyHuk
numadusi nocmosiHHo2o0 moka. A4 — DC/DC npeobpasosamens.

CTOMUT OTMETUTB, YTO MeYaTHas naaTa co CXeMOM MHTErPUPOBAHMSA AOMKHA pacrnonaratbCst B HENOCPEACTBEHHON 6M30CTH
OT K/IEMM L(POBOro MUANUBONLTMETPA. TOKOBbIN LWYHT Rgy AOMKEH MMETb MUHUMASbHYIO MOrPELIHOCTb (BbICOKMI Knacc
TOYHOCTH). YeM Bbille HOMUHANbHOE NaJeHMe HANPSHKEHWS LYHTA M MeHbLLEe HOMUHAMbHbIN TOK, TeM 6oee TouHble Lndpbl
yaactcs nonyuntb. Homuuanel anemexToB: R1,R2 — 1...5 kOm, C1 — 10...30 H® (TMN — NNEHOYHBIH).

Takxe A NoNyYeHUs TOUHbIX 3HAUYEHUIA CpeAHEro BXOLHOIO TOKA MeXAy MCTOYHMKOM nuTaHus u Bxogom DC/DC npeobpaso-
BaTenst MOXHO ycTaHoBUTb LC-dunbtp (L1, C2 Ha [Puc. 35]), koTopbiit crnagut hopMy TOKa A0 MOCTOSHHOTO 3HAYeHMS.

LC-pmnbTp NIMKBUAUPYET BbICOKOUACTOTHbIE BCMIECKM, KOTOPbIE BHOCST B MPOLLECC M3MEPEHUs MOrPeLHOCTb U YCPeAHAET BXOA-
Ho Tok. MockonbKy co ctopoHbl DC/DC npeobpa3oBaTens B CTOPOHY UCTOYHMKA NUTaHKs LC-dunbTp npencrasnset coboi Lenb
C BbICOKMM MMMeAaHCOM, He06X0AMMO NOCTaBUTb Ha BXoAe npeobpasosatens koHaeHcatop C1 ¢ HU3KMM NOCNEen0BaTENbHbBIM
conpotuieHuem (Low-ESR).

KoHTponbHas
Touka

+ Vex
L1=12pH

i

—Vex

C1=47uF,ESR< 1Q @ 100 KHz
(C1=220yF, ESR< 100mQ @ 100 KHz

Puc. 35. lpumep uzmepeHus 8X00H020 MOKA ¢ BHEWHUM LC-punempom.

HekoTopble coBeTbl N0 KOPPEKTHOMY U3MepeHuto KMIO:

1. BonbT™MeTpbl U aMnepMeTpbl, UConb3yeMble Ans uaMmepeHus KM LomkHbl o6ecneunsatb MHAMKALMIO HE MEHEE YeM YeTbl-
PEX 3HaYaLMX pa3pasoB.
2. 0693aTeNbHO NPOBEPSTb BONLTMETPbI NOAKIIOYEHMEM BTOPbIX BO/ILTMETPOB MapasienbHo, NpoBepsTb aMnepMeTpbl BKOYe-

HWEM BTOPbIX aMNepMeTpPOB NocnenoBaTesibHO (I'IpOl43BO,D,MTb KaﬂM6pOBKy cpencrts M3Mep€'Hl/Iﬂ).

3. Ona pacyeta KMA HeobxoaMMOo qJMKCMpOBaTb Hanps>xeHue y OCHOBaHMA BXOAHbIX U BbIXOAHbBIX WUTbIPEBbIX KOHTAKTOB
moayna. He A0NyCKaeTca n3MepaTb BXOAHOE MU BbIXOAHOE HanpsXxXeHne Moayna A0 WTbipeBoro paBbéMHOI’O coeguHeHna
no BXOAY UK nocne wiblpesoro pa3béMHOr0 COeAMHEHMA NO BbIXo4y.

4, l/laMepeHme KN Heobxoanmo nponssoamMTb Npy MMHMManbHOM, HOMUHANIbBHOM U MAaKCUMaJlbHOM BXOAHOM HaMpaXXeHUU.
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8. MeToabl U3MepeHus NynbCauni BbIXOAHOTO HANPSXeHUs

MmnynbcHble DC/DC npeobpa3oBaTeny UMeT NPEeNMYLLECTBO MO MaccorabapuTHbIM XapakTepucTukam 1 6onee BbICOKMM KT
MO CPaBHEHUIO C IMHEWHbIMU perynsTopamMu HanpskeHus. O4HaKo, U3-3a UMMYNbCHOIO XapakTepa paboTbl BO3HMKAOT Nepuo-
nmyeckue konebaHus BbIxogHOro HanpsixeHus DC/DC npeobpa3oBatens, Ha3biBaeMble Ny/bCaLUAMU BbIXOAHOTO HAMNPSKEHMS.
KonebaHus HanpskeHWs MOTyYT Bbi3bIBATb «CHOU» anmapaTypbl, ECIU UX BEIMUYMHA SBASETCS KpUTUUECKON. [ynbcauus coctont
13 KonebaHMiM HanpsKeHUs Ha YactoTe paboTbl Mpeobpa3oBaTens U BbICOKOYACTOTHbIX FAPMOHMK, HA3bIBAEMbIX PaAMONOM-
examu. B naHHOM rnaBe paccmMaTpuBaloTCs pasnyHble BapuaHTbl METOAOB U3MEPeHUs NynbCaLMi BbIXOLHOMO HAMpPsKeHUs

N 0OBbACHAETCA, KaK OHU BAMSIKOT HA NOJyYaeMbli pe3y/bTaT.

lMynbcaums COCTOUT U3 ABYX YacTel:
= Mynbcauus Ha OCHOBHOM YyacToTe paboTbl NpeobpasoBaTens (B aHIMOA3bIYHOM nuTepaType — ripple);

* BbICOKOYACTOTHbIE pagnonomexm (B QHIN0N3bIYHOM nuTepatype — noise), BbI3BaHHbI€ K/TKOYE€BbIM PEXUMOM pa60TbI BHYTpEeH-
HUX aKTUBHbIX 31IEMEHTOB I'IDEO6paBOBaTeﬂﬂ.

[aHHoe pasneneHne nynbCaumn Ha «nynbcaunio» U «pagamuonoMexm» No3BOSIUT NPpaBMIbHO UHTEPNPETUPOBATL PE3YyNbTaTbl
n3MepeHusa.

8.1. Mynbcaumsa n pagnonomexm

lMynbcaums BO3HUKAET Npu «Mepekayke» IHePr1M C NePBUYHON Ha BTOPUYHYIO CTOPOHY Npeobpa3soBaTens yepes TpaHcdhop-
MaTop C onpeneneHHon (MM MeHSIOLWENCs B 3aBUCUMOCTU OT BEIMYMHBI Harpy3Ku) 4actoTon. TMnoBas KapTuHa nynbCaLui
BbIXOAHOMO HaNpshkeHWs NpeacTaBaeHa Ha [Puc. 36]. B Teuenne nHtepeana BpeMeHu, Koraa npeobpasosatenb He nepenaét
3HEpruio Ha BTOPUYHYIO CTOPOHY, Harpy3ka noTpebaseT HaKoMUBLLYIOCS B NPeAblAYyLLEeM LIMKIe SHePruio U3 BbixoaHoro LC-
KOHTypa. [p1 HacTynneHn LumKna nepeaadm sHeprum Ha BTOPUYHYHK CTOPOHY SHEPr1s HaUYMHAET 3anacatbCs B BbIXOLHOM
HakonuTene npeobpasoBaTens, U HanpsXKeHUe YBeNUUYMUBAETCS.

Paavonomexu BO3HWUKAOT BCIeACTBME NEPEXOAHbIX MPOLECCOB NPM KOMMYTALIMKU CUOBOTO KITKO4a, KOTOpas XapakTepusyercs
napasuTHbIMKU NapaMeTpaMm 3N1eMEHTOB CXEMbI M 3/IEMEHTOB KOHCTPYKLIMM U BbICOKOM CKOPOCTbIO OTHOLWeHMs di/dt u du/dt.
YacToTa pagvonomMexu HaMHOTO BblILLe YaCTOTbl NybCaLMM M HAXOAMTCS B MerarepLoBOM AuanasoHe. Yactota noBTOpeHuUs
TaKMX NOMeX 3a4acTylo OnpeAenseTcs TaKTOBOKM YacTOTON NepekyYeHns BHYTPEHHMX 31eMeHTOB. [lonoNHUTENbHOM YacTbio
NMoMeX B BbICOKOYACTOTHOM 30He MOTYT CTYXWTb MOMEXM, NOSBMUBLUMECS BCIEACTBUE BO3LENCTBMS INEKTPOMArHUTHbIX Nonei
LLPYTUX 3NEeKTPUYECKUX YCTPOICTB.

Urms  [Uamp | Upp

Puc. 36. Tunogoli 8uUd nyibCayuu 861Xx00H020 HANPSIKEHUS UMNYIIbCHO20 Npeobpasoeamers.

Pasnuuatot cpepHekBanpaTMyHoe 3HaveHue nynbcaumii (Ugys), aMNAUTYAHOE 3HauYeHue nynbcaunu (Uyyp) M MynbCaLUm «nmK-
nuK» (Upp — BEMYMHA pasuonioMex). HekoTopble Npov3BOAMTENN YKa3biBAOT B JOKYMEHTALMW HA U3LeNne NnepBoe 3HayeHue
(Urms)- MpuBoas umncdpy ToNbKO cpeaHeKBaApaTUYHbIX MyabCaLMid, Hanpumep, 5 MKB (rms), Npou3BOANUTENN He PacKpbiBatOT Bbl-
COKOYACTOTHYIO COCTaBASIOLLYIO NynbCaLMi, @ UMEHHO BENUYMHY paanonomex (peak-to-peak). Ho Hanbonee BaxKHbIM sBASETCS,
BCE-Taku, BTOPOM napameTp.
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8.2. U3aMeputenbHoe obopynoBaHue

B kauecTBe M3MepuTeNs NynabcaLlmm MOryT BbICTYNaTb KaK MUKPOBONLTMETPbI, TaK U OCUMAIOrpadbl, UCNONb3YEMblE COBMECTHO
€ Npo6HMKamu. HekoTopble pekoMeHAaLmMK Mo HacTpoike 060pyA0BaHMS OT NpousBoauTenei ocumanorpada:

1. Mcnonb3yiTe CBA3b N0 NepeMeHHOMY TOKY ANS UCKIYEHUS NMOCTOSHHOM COCTaBASOLWEN.
2. OrpaHuybTe NONOCY NponyckaHua ocuuanorpada n npobHu1Kos (06bIuHO, 4O 20 MTL).

3. icnonb3yite anddepeHumanbHble NpobHUKK Ans 6€30MacHOro M TOYHOTO U3MEPEHMS MIABAIOLLENO HAMPSKEHUS
6€3 3a3eMneHums.

4. He MCI'IOHbByFITE I'IpO6Hl4Kl4 N NPUHAANEXHOCTHU, KOTOPbIE B3aMMO,EI,eI7ICTByI-OTC n3ny4yaemMbiMM nomMexamu.

5. Bbibupaiite Nnpo6HMKHM, KOTOPbIE NO3BOJISKOT HE UCMOJIb30BaTb HACTPOMKM ocumaiorpada ¢ MakCMManbHoM
YYBCTBUTENbHOCTbHO.

Kak 13BecTHO, nonoca nponyckaHus U3MepuTeNbHOM CMCTEMbI paBHA NOMOCE MPOMYCKAaHMs «CaMOro c1aboro 3BeHay.
Ocumnnorpad ¢ nonocoi 500 ML, Npu UCNONb30BaHUM COBMECTHO C MPOBGHMKOM, Metowmm nonocy 10 M, byaet umetb
nonocy nponyckanus 10 MTu, Yale Bcero ncnonb3yioT nonocy nponyckanus 20 Mru,

BMecTo cTaHAapTHbIX MACcCUBHbBIX MPOBHUKOB € KOIhdULMeHTOM Aenenuns 10:1, nocTaBnsieMbix B KOMMIEKTe C OCLUANOrpa-
hamu, pekoMeHOyeTCs NPUMEHSTb NPOBHUKM € ko3 duLmeHToM aenenns 1:1. Mpu ncnonb3oBaHum NnpobHuka 10:1 He Tonbko
B 10 pa3 yBennumnaeTtcs 6a30Bbli YpoBEHb COOCTBEHHbIX LWYMOB ocLuanorpada, Ho U MUHUMaNbHbIe 3HaYEHUS HACTPOeK
KoabdULMeHTa BepTMKaNnbHOro otknoHeHus (B/nen) takke B 10 pa3 6onblue, yem ¢ npo6HMKOM 1:1. YMeHbLueHVe BENUUYMHDI
OTHOLUEHMS CUTHAN/LWYM NPUBOAMT K CY>KEHWUIO AMHAMUYECKOro A1ana3oHa n3Meperuit. Micnonb3oBaHue npobHMKa C MeHb-
WKM K03 dULMEHTOM 0CNabNeHus, Npy YCIOBUM, YTO NPU 3TOM HE NPEBbILIAETCS MaKCUMalbHbIA YPOBEHb BXOAHOMO Hamnpsxe-
HUsl, NO3BONSET AOCTUYb UCKNIOYNTENBHO BbICOKOM LLEOCTHOCTM CUTHaNa.

Cne,u.yeT TaKXe YYnUTbIBATb, YTO pe3ynbTaTbl UISMEPEHUA 3aBUCAT OT OﬁOpyﬂ,OBaHl/lﬂ N TOYKU U3MEPEHUS. B coctase ocumnnorpa-
dJOB, KaK npaBuio, UMeeTcsa BCTpOEHHbIﬁ Cbl’lﬂpr BbICOKMX YaCTOT, B KOTOPOM MOXXHO U3MEHATb YaCTOTy Cpe3a. I'Iepe,u nimepe-
HUeM cneanyet npoBepuTb YCTAHOBKU B‘-I-cbvmpra, 4TO6bI M36EXKaTb NofaBNEHNE nynbCcaumn Ha 4yactote npeo6pasoBaHMﬂ.

8.3. MeToabl UsMepeHus

1. ina ycTpaHeHus paamonoMexm cMHba3HOro BUAA LENaT HECKObKO BUTKOB MPOBOAOM LiyMa Ha TOPOMAA/IbHOM CEPAEUHU-
Ke. DTO M03BO/SAET YMEHbLUWTb BbICOKOYACTOTHbIE CHH(A3HbIE TOKM.

2. OTK/0YalOT 3a3eMASIOLLMIA NPOBOAHMK LLYyNa 1 NMPOBOAST U3MEPEHUe, UCNONb3YS 3a3eMnstolLyto obonouky [Puc. 38]. aHHbIi
MeTO[, UCK/I0YaeT Pe30HaHCHbIN KOHTYP, KOTOpbIi 06pasyeTcs Ha yactoTe 80 MIL, MHAYKTUBHOCTLIO MPOBOAHMKA (OKOMO
250 HIH) 1 eMKoCTbIO KaHana ocumnnorpada (B cpeaHem, 15 n®). Kpome Toro, MUHUMU3MPYIOTCS «HABOAKM» OT reHepaTopa
M3N1y4aeMbIX NOMEX, KOTOPbIM SBASETCS UMMY/bCHBINA Npeobpa3oBaTenb HANPSHXKEHNUS.

Puc. 37. He npasunsHeili Memod usmepeHus nyascauyuli ¢ uiynom 6es Puc. 38. MpasunbHbili MeMoO u3MepeHUs Nynbcayuu ¢ Wwynom 6e3

3asemnfanueeo npOSO@HUKﬂ. 3asemsisaroueeo npOBO@HUK{J.

3. Micnonb3ytoT CXeMbl COrNMacoBaHMs MMNEAAHCOB (KOMMAEKCHbIX CONPOTUB/IEHUI) U3MEPSIEMOTrO 1 U3MEPUTENIbHOTO YCTPOMICTB.

Kak npaBuno, npyHMMaeTcs, 4To UMNeAaHC UCTOYHMKA NUTAHUS HU3KUIA, UMNEeAAHC KOAKCMaNbHOro Kabens Lyna cocTaBnset
50 OMm, uMnesaHc ocuunnorpada — nopsaka oaHOro Meraoma. Ytobbl n3bexaTb BOSHMKHOBEHMS 3D dEKTa OTPaXKEHUS BOH
MeXay YCTPOMCTBAMM C HECOMAaCOBaHHbIM UMMNEAAHCOM, LOMOMHUTENbHO BK/IOYAIOT NOC/IEA0BATENbHO B LieMb U3MEpEeHUs
pe3uctop 50 OM HenocpeaCcTBEHHO Ha BbIXOLE MCTOYHMKA NUTaHMs. Ha Bxone ocumnnorpada skatoyatot pesuctop 50 Om
napannensHo. Bo nsbexaHue npotekaHusi Toka Yepes pe3ncTopbl NocieaoBaTenbHo fobasnstoT koHaeHcaTop 0,1 Mk®. B pe-
3y/bTaTe Moay4YaeTcs Pe3UCTUBHbIN AENUTENb, U Pe3YbTaTbl U3MEPEHUS HEOOXOAMMO YMHOXKATb Ha [Ba.
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YKA3AHUA NO NPUMEHEHMWIO - Cepun MDV,MDVH
6-1000 BT = MeTonbl MU3MepeHUs NynbCaLMit BbIXOLHOTO HaMNpsKeHUs

Puc. 39. Cxema coenacosaHus ocyunnozpaga.

YTo Henb3s genatb npu nsMepeHun nynbcaumn:

1. Ucnonb3oBatb I'IPOGHMK COBMECTHO C NPOTAXEHHbIM 3a3eM/4al0LWMM NpoBOAHUKOM («KpOKO,ELMﬂOM»),

2. U3mepsaTb nynbcauuu npeobpasoBaTens Ha U3MepUTENbHbIX MTPUGOPax (BONLTMETPAX).

Takke MOXHO MCMONb30BaTh CreLuanbHOe NPUCNOCobNeHne ANS CHATUS HAaBEAEHHbIX MOMEX U NapasuTHbIX 3P PeKToB, No-
KasaHHoe Ha [Puc. 40]. JaHHOe npucnocobneHue faeT 04HO3HaYHbIe pe3ynbTaThl NP U3MEPEHUSX HA 3aBOAE-U3rOTOBUTENE

M KOHeYHoM noTpebutene.

30 cM /~

R1

i i

Bxon ' voz{cz

1

7

~

VD1,VD2 - puop 2115226, C1, C2 - konaeHcaTop Tvna K50-68 100B 2,2 Mk®

Puc. 40. lMpucnocobneHue 0ns uzmepeHus nyascayudl.

CneBa no cxeMe pacrnavBaeTcs BUTas napa AMHoOM okono 30 cM, MAyLas oT BbIXOAHbIX BbIBOLOB MOAYNS 3NEKTPONUTAHMUS,
CnpaBa — KOaKCManbHbI kabenb, noakntoyaeMslin Kk ocumnnorpady. lNevatHaa nnata wyna M3rotaBamneaeTcs U3 GoNbrmpoBaH-

HOro CTEKNOTEKCTONNTA.

Ons YMeHbLEHNA BINUAHNA HABOAOK Ha U3MEPUTEIbHY IMHUIO AOCTYCTUMO NOAKNHYATb OCLI,MHHOFpanMLIeCKMVI Lyn, Kak noka-

3aHo Ha [Puc. 41].
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Puc. 41. Cnocob uzmepeHus nynscayudl.

I'Iynbcau,mw BbIXOAHOIO Hanps>keHus Mon.yneﬁ 3NeKTponuTaHmsa nposepatoT B HKY npy MUHMManbHOM 3Ha4Y€HUU BXOOHOIO
Hanps>XeHna 1 MakCMMasbHOM BbIXOQHOM TOKE O4HOKaHaJIbHbIX Mo,u,yneﬁ 1 BCEX KaHAN0B MHOIOKaHaIbHbIX Mo,u,yneﬁ.

000 «AE[IOH». Bce npaBa 3aLMLLeHbl.
Ten.: 8 800 333 81 43

mail@aedon.ru

www.aedon.ru

I'Ipow3so;1menb UMeeT NpaBo U3MEHATb TEXHUYECKNE XapakKTepucTukun I/IB[J,eﬂl/Ilji W KOMNNeKkTauuw 6e3 npeagapu-
Te/IbHOro yBeAOMNEeHUs. DaKTUYeckue TexHuyeckme XapaKTepUCTUKN U KOMNNeKTauMsa CornacoBbiBatOTCa B Cneuun-

dUKaLMK Ha NOCTaBKY M MOTYT OT/IMYATLCS OT 3asiBNIEHHBIX B CNPABOYHbIX MaTepuanax.
Jata nocnepHero usamexenus 05.07.21
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Eﬂo YKA3AHNA NO NPUMEHEHMUIO - Cepun MDV, MDVH
. 6-1000 BT = MeToabl M3MepeHWs MynbCaLuii BbIXOAHOTO HANPsHKeHUs

Puc. 42. [pumep HeEKOpPeKMHO20 U3IMEPEHUS. Puc. 43. lpumep KoppekmMHO20 U3MEPEHUS].

|/I3Mepem49| npu npounseoacree Mo,u.yneﬁ INEeKTponuUTaHua NpoBoAATCA MHOMOKPATHO Ha KOHTPOJIbHbIX 3TanaxX npon3BoAcTBa
BO BCEM AMana3oHe BXOAHOIO HANpAXXeHUa U MakCMMaibHOM 3HAa4YeHUN BbIXOAHOM Harpysku.

Mpu peKOMeHA0BaHHOM B TEXHUYECKMUX YCIIOBUSX 3HAYEHMMU BbIXOAHOM EMKOCTH:
= B HKY 3HayeHue He npeBbiwaeT 1 % oT Ugyix noms

= Mpu NpeaenbHbiX TeMnepaTypax OKpyXatoLlen cpeabl 3Ha4YeHne He npesbiwaeT 2 % oT Ugyix nom-

TunoBas KapTMHA U3MEHeHUs aMNANTYAbI NYNbCALIMKU BbIXOLHOIO HanpshkeHus npuBeaeHa Ha [Puc. 44].Tlo ocun abeumcc (X) —
MPOLLEHTbI OT HOMMHANA BbIXOAHOIO HAaNpsixeHus, no ocu opanHaT (Y) — TeMnepaTypa OKpyKatoLer cpeabl.
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04 | i

Benunuunna nynbcaumii Usbix. (% Unom.)

02§ o

0
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TemnepaTypa okpyxatolei cpeapl, °C
Puc. 44. Tunogas KapmuHa u3MeHeHus amnaumyobl NynbCAuUU 8bIXO00H020 HANPSIXHEHUS 8 3a8UCUMOCMU 0m memnepamypel
oKkpyxwatoweli cpedsl.

8.4. PekoMeHAaLMN NO CHUXKEHUIO MyNbCaLMMA

K coBpemeHHbIM uMnynbcHbiM DC/DC npeobpa3oBaTensM Bce Yalle NpeabsBsioTCs KecTkue TpeboBaHUs K BbIXOAHbIM
3NeKTPUYECKMM NapameTpam npeobpasosatesns, B 0CO6EHHOCTU K MynbCaLMsaM. B HaCTOSALWMIA MOMEHT CUIbHO YBENMYMBAETCS
TaKToBas YacToTa npeobpasoBaHms u noxoant fo 800-1500 klu. Bbicokmit ypoBeHb NynbcaLmii MOXET NPUBOANTb K COOSIM

B paboTe annapaTtypbl, 0CO6EHHO eciu OHa paboTaeT B AnanasoHe 4actoT paboTbl NpeobpasosaTens.

BHyTpeHHss cxeMoTexHuKa Bcex cepuii DC/DC npeobpa3osateneit «KAELOH» BKNHOYAET BXOAHbIE U BbIXOAHbIE EMKOCTHbIE
unbTpbl, MO0 LC-DUNBTPbI BBICOKOYACTOTHBIX NOMeX. [1pu yCTaHOBKe peKOMeHA,0BaHHOM 06BS3KM TUNOBAs BEIMYMHA MyNbCa-
Lui Npu TemnepaTtype okpyxatowien cpeabl +25 °Cu 70 % 3arpyske npeobpasosatens pasHa 0,5-0,7 %, a ¢ poctom Temnepa-
TYpbl U Harpy3Kku 40 npeaenbHo JONyCTUMOro peXxxMMa paboTbl MOXET JocTurathb 2 %.

MpUYMHAMM 3aBbILEHHbIX MYNbCALMIA MOTYT BbITb:

= Pabota npeobpa3oBatens B peXXMMe «XONIOCTOTO X04a» UK C BbIXOAHOM MOLHOCTbI0 MeHee 10 % oT HOMUHanNbHO (Kpome
aflanTUPOBaHHbIX AN PaboTbl MPU HYNEBOI HArpysKke CreumanbHbIX Cepuii).

* HeKoppeKTHbIi MeTof, U3MEepeHUs.

= Pe3oHaHcHble addekTbl Mexay LensMu obpaTHOM CBA3M Npeobpa3oBaTens v BHELWHUMMU 31eMEHTaMU.

000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- CrpaHuua 27 us 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.
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= HecobntopeHune peKoMeHAauMn TeXHUYECKNX yCﬂOBI/Il:i Mo BKIOYEHUIO U BHELLIHEN 06BSA3KM npeo6pasoBaTen9|.

= HekoppekTHasi KOHCTPYKLMS M pa3BoLKa NeYyaTHOM Nnatbl, B3aMMHOE BNUSHUE MOAYNEN NEKTPONUTAHUS U BHELLHUX 3ne-
MEHTOB MPU BKMIOYEHWUU B OHY CUCTEMY.

N
Cy
1 +BbIX
+Uebix &>
CBbIx.
DC/DC F—
-BbIX
-Uebix &
Cy
/77
Puc. 45. PekomeHO0osaHHas 06853ka no TY. Puc. 46. 06ssi3ka c ynyyweHHoU gunsmpayueli 861COKOYACMOMHbIX NOMEX.
C, — kepamuyeckuti koHdeHcamop 2200...4700 n. Cx — kepamuyeckuli koHOeHcamop 0,47...1,5 MKQ.
Cgpix — HOMUHan coomsemcmeyem [Ta6s. 7]. L — cuH@azHbIli dpoccens He MeHee 1 MIH.

[lns GonblUMHCTBA 3342y SBNSETCS LOCTATOYHbIM PEKOMEHAOBaHHas 06Bs3Ka [Puc. 45] ¢ MCNONb30BaHMEM TaHTAN0BOrO KOH-
[leHCcaTopa C HU3KMM BHYTPEHHUM conpoTueieHuem (Low ESR). [1ns LanbHEMLIEr0 YMEHbLIEHUS BbIXOLHBIX MyNbCaLuii cnesyeT
ycTaHaBnuBaTb LC-GunbTpbl € TpebyeMbiMu AYX. [1ns 0co60 YyBCTBUTENBHOM annapartypbl HE06X0AMMO AOMOAHUTENBHO
0CnabnsTh NyNbCalMM Ha OCHOBHOM YacToTe Npeo6pa3oBaHuUs U BbICOKOYACTOTHbIE MOMEXM (CMHdAa3HOrO, AMbdepeHLanbHoOro
BMAa). [lns 3T0ro Heo6X0AMMO BK/IHOYATb Ha BbIX0A npeobpasosatens LC-hunbTpbl. Takke XOpoLIO C 3TUMM 334a4amMu CNpaBns-
eTcs pOCCenb C NOAMarHMuMBaHmWeM (KaTyLlka Ha CTEPXXHEBOM CepAeyHUKe). HeaoCTaTku Takoi KaTyLlKu — 3To e€ rabapuTHble
pasMepbl B Cly4ae 6oMbLimx pabounx TOKOB M IMU-u3nyyeHue.

ny‘-{LLII/IM pelweHneM B LeNax s3KOHOMUM NPOCTPAHCTBA ABNAETCA CMHCba3HbIl‘;1 Apoccenb (KaTyLIJKa C KOMMNeHcaumen TOKOB)‘
BbinonHseTcs naHHas KaTywkKa Ha d)eppOMal'HMTHbIX, HAaHOKPUCTa/UTUHECKUX CcepAeYHMKaX, YTO NO3BONAET [06UTbCS BbICOYaW-
LUMX 3HAYEHUM WHOYKTUBHOCTU NPU MUHUMAIbHOM KOJIMYECTBE BUTKOB M NAPa3UTHbIX eMKocTeit. Takas KaTyLKa CbaKTM‘-IeCKM
ocnabnseT TonbKo cde>a3Hy|0 nomexy, NoCKOJIbKy MarHuTHbIM NOTOK B CepAeYHuKke, BbI3BAHHbIM pa60‘-|VIM TOKOM U TOKOM ,D,I/Id)-
dJepeHu,Maanoﬁ noMexun, KOMNeHCMpyeTcq 3a cHeT cneumanbHON HAMOTKU U qJOprI cepaedyHuka. [naBHOE [LOCTOMHCTBO TAKOrO
TUNa KaTywek — 3To MMHVIaTlOprII?I obbem npun BbICOKOW MHOYKTUBHOCTU AaXe 0114 60onbWwmnX paﬁotmx TOKOB.

HepocTatouHoe ocnabneHme BbICOKOYACTOTHBIX NOMeX AndpepeHLManbHoro BUAa MOXET ObiTb YyYLIEHO NOCPELCTBOM
BK/IOYEHMS MEXAY MOMKCAaMMU BbIXOAHOTO HanpshKeHUs Moayns X-KOHAEHCATOPOB C NOCTOSIHHbIM UMMELAHCOM B LUIMPOKOM
nmanasoHe yactot [Puc. 45].

Takxke BaxxHO 06palLaTh BHUMaHME Ha NPaBWUIbHOCTb TONOAOMMKM (ONucaHue B pasaene «N23. KoHCmpyKyus u cxeMomexHuKa»
Ha cmpaHuye 2).
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Eﬂo YKA3AHME NO NPUMEHEHWIO - Cepun MDV,MDVH
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9. Tennosou pexum

BaxHenLmMM GakTopoMm, BAUSIOWMM Ha HAAEXKHOCTb paboTbl MOAYNEN NUTAHUSA U, KakK CIEACTBUE, HA HAAEXHOCTb annapaTtypbl,
B KOTOPYIO OHM YCTAHOBMEHbI, IBASETCS NPaBUIbHO BbiOpaHHbIM TENNOBOM PEXMUM MX IKCMIyaTaLUN.

M3BECTHO, YTO NOBbILIEHKUE PaBoYel TEMNEPATYPbl HEKOTOPbIX 3IEKTPOHHbIX KOMMOHEHTOB Ha 10 °C NpUBOAMT K COKPALLEHMIO

MX HapaboTKM Ha 0TKa3 BABOE. DTO MOXHO, ANs NpUMeEpPa, HabI0AATh Ha rpaduKe 3aBUCUMOCTHM CPOKA CYK6bl KOHAEHCATOPOB
oT TeMnepaTtypsl [Puc. 47].Tlo3ToMy BbIGOp ONTUManbHOMO TEMNOBOMO pexuMa paboTbl MOAYNEN MUTaHUS B annapaType — O4HO
13 NepBOOYEPESHbIX MEPOMPUSTUI MPU MOCTPOEHUM CUCTEMbI MUTAHUS.

185000
165 000
145000
125000

Yacbl

105 000
85000
65 000

45000

Cpok cny»6bl

25000

5000

105 95 85 75 65 55
Temneparypa (°C)

Puc. 47. [pagpuk 3asucumocmu cpoka cyxbesl KOHOEHCamopos om memnepamypsl oKpyxarow,eli cpedsi.

Jltoboe npeobpa3oBaHue aHeprun He 06xoanTCa 6e3 TenNoBbIX NOTepb. YacTb NOMHOM MOLLHOCTH, NOTPE6ASEMOI U3 NepBUYHO-
ro UCTOYHMKA, BbIAENseTcs B BuAe Tenna. BenmunHy tennosbix notepb ans npeobpasosatens DC/DC onpepensieT ko3dduUMeHT
nonesHoro aevcreus (KNA).

Mopmyna KNA:
N=(Pgyix/Ppx)*x 100 %,

= rae Pgy — nosiHasg MOLWHOCTb noTpebnsemas npeobpasosaTenem u3s nepsuyHom cetu (BT);

= Pgpix — BbIXOAHas MOLLHOCTb Npeobpa3sosaTens (BT).

OCHOBHbI€ 31EMEHTbI, KOTOpble HeCyT TenioBble NOTEPU — 3TO ,D.pOCCGﬂM,TpaHCCIJOpMaTOpr,Cl/IJ'IOBbIe KNK4u, amoabl 1 ,ELeMI'leVI-
pylouime Lenoyku. COBpeMeHHaﬂ CUI0Bas AN1IEKTPOHMKA CTPEMUTENIbHO Pa3BMBAETCSA B CTOPOHY yBennyeHus KM u,TemMm cambiM,
yMeHbLleHUA ra6ap|/|Tos HeobxoAnMoro paauaTopa Uau BOBCE UCKIKYEHUA ero.

Mpeobpasosateny koMnaHuu «AEOH» MMET BO3MOXHOCTb paboTaTh B y/IbTPALLMPOKOM TEMMNEPaTypPHOM AMana3oHe Kopryca
o1 -60 no +125 °C 33 c4yeT KOHCTPYKTUBHbBIX PeLLEHWIA, MO3BONSIOLLMX 3HAUMTENbHO CHU3UTL TENI0BOE COMPOTUB/IEHUE KKOMMO-
HEHT—-KOPMyC MOAyNs—paanaTop». 3To No3BoNseT paboTaTb 6€3 CHMKEHWS MOLLHOCTM B LUMPOKOM TEMMNepaTypHOM AManasoHe.

«

(~ b 1t ).

Puc. 48. MpuHyun pacnpedeneHus menna y npeobpasogamesns (8 paspese). 1 — cunosoli anemeHm, svidensouuli meno.

2 — mennonposodswas nacma. 3 — menaopacnpedensitowuli KomnayHo 4 — anoMuHuessbIl unu MedHell Kopnyc. 5 — paduamop.

6 — 8b16800bI.
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OTBeaeHue TennoBoi SHeprmn ocyLecTBnaeTca TpemMsa cnocobamu:

1. TennonpoBOAHOCTb (KOHAYKLIMS) — NpoLLecC 0O6MeHa TENI0BOWM IHepruen Mexay TeaMmn Mamn YacTamMu Ten, KoTopble Conpu-
KacawTca Mexay coboi 3a CHET B3aumoaencTans Monekyn. C NOMOLLb 3TOro npoLecca LOCTaBASeTCs TeNI0Bas 3Heprus
OT CMJIOBbIX 3IEMEHTOB K pafuaTopy Yyepes Tennopacnpenenstowmii KoMnayHz v kopnyc npeobpasoBatens (OpaHxeBsble
cTpenky).

2. KoHBekUus — npoLiecc 06MeHa TeNIOM MexXy TellaMu 3a CUET ABMXKEHMS YacTWL, ra3a UM XMAKOCTU. MoXeT ObITb Kak ecTe-
CTBEHHbIM, Tak U NpUHyaAnuTenbHbIM. C NOMOLLLBIO 3TOro npouecca passensaetcs 1o 80 % BbioenseMoro tenna (CuHue
CTpenku).

3. M3nyyeHne — npouecc nepeHoca Tenna 3a CYET NpeBpaLLeHs TEMNNOBOM SHEPTUM B IHEPTUIO U3NYYEHUS (Ty4nUCTas IHEPTUS).
S1BNSIeTCS AOMOMHUTENbHBIM NPOLLECCOM OTBEAEHMS Tenna (KpacHble cTpenku) ao 10 %.

[lononHuTenbHO HEOBXOAMMO YUMTbIBATb KOHAYKLMIO TEMNNOBOW SHEPTUU NPOTEKaKoLLeN no BbiBogaM MIT Ha MeTannunsaumo
n/n po 10 % (dvonetoBbiM LBETOM).

9.1. PacueTbl TENNOBOro pexunma

B HEKOTOPbIX Cy4YasaX KOMMNOHOBKA npeo6pa3OBaTenﬂ B annapartype He AonyCKaeT Hannyma pagmatopa Uuam pagmuaTop asnder-
Cs Henoaxoasen d)opMoﬁ.Tor,u,a NPpUXoAMTCA pacCYUTbIBATb paanaTop CaMoCTOATENIbHO MIN UCMONb30BaTb B POJIM TEMNI00T-
BOAA MeTa//IM4yeCcKui Kopnyc usgenuma OI'IpE,ELEﬂEHHOVI TONLLMNHDbI.

[anee npuBeseH pacyeT NPOU3BO/LHOMO paaMaTopa.

[lns onucaHms TenoobMeHa MOXHO MCMOb30BaTh CIEAYIOLLEE COOTHOLIEHME:
Q=aSAT, (1)

= roe Q — MOWHOCTL TennoBblaenexHuns Br;

= a — Ko3hduumeHT Tennootaaun, Br/ (M2 xK);

2.
= S — nnowaab NOBEPXHOCTN TENN00OMEHA, M%;

- AT — nepenag TeMnepaTyp Mexay AByMs cpefamu.

MOLLHOCTb TENNO0BbIX NOTEPb Ppacc MOXHO MOACUMTAT MO GOPMyNe:
Ppacc=Psbix /N~ Pauix: (2)

* roe Pgyx — BbIXOIHAS MOLLHOCTb MOAYNS NUTaHMS, BT;

= n— KNA moayna.

Bennunna KM nMeeT BbIpaXXeHHbIN HENMHEWHbIA XapaKTep M 3aBUCUT OT BXOAHOTO M BbIXOAHOTO HANPSHKEHWUS MOAYNS, OT ero
HOMMWHANbHOM BbIXOLHOM MOLHOCTU U peanbHOro Ko3dduumMeHTa 3arpy3ku no MOLLHOCTM U Aaxe OT TeMMnepaTypbl Kopnyca
mMonyns. 3HaveHue KM Ans KOHKPETHOro UCMONHEHUS U PEXMMOB IKCMyaTaLyMu MOXKHO NMOCMOTPETb B aTallMTax Ha u3ge-
nue (npumep rpaduka KA Ha [Puc. 49]).

Puc. 49. [paguk 3asucumocmu K14 om 8eaU4UHbI HA2PY3KU NpU pasiu4HOM 8X00HOM HanpsixeHuu MDV1000-1M27.
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lMocne Toro, Kak CTano U3BECTHO, KaKYI0 MOLHOCTb Ppycc HEOOXOAMMO OTBECTM OT MOAY/IA NUTAHKS, HEOBX0AMMO CPaBHUTbL

C MOLLHOCTbIO, KOTOPYHO Npeobpa3oBaTe/lb MOXET PacCesTb CaMOCTOATENbHO, 63 A0MONHUTENBHOTO OXNAKAALET0 paanuaTopa
MpU MaKCMMaNbHO BO3MOXHOM TeMMepaType OKpyKatoLero Bo3ayxa. [lns 3Toro BOCNoNb3yemcs TenaoBbiM CONPOTUBIEHUE
«KOpMyc—cpeaa» yKasaHHbIM B TEXHUYECKUX YCIIOBUSX M AaTaLUMTAX.

Rkopn-okpremn M3Mepsietcs (°C/BT) n nmeet obpaTHoe 3HaueHue oT Npon3BeaeHns Ko3pduLUMeHTa TENN00TAAUM U MIOLLAAM
nosepxHocTn TennoobmeHa (1/axS) ns dopmynsbi (1). Rygpr-okp.Temn MOKA3bIBAET, HA CKONBKO rPaAyCcoB 0fHa MOBEPXHOCTb
6ynet HarpeTa 6onblue, 4eM apyras npu oTBEAEHUM 0AHOro BaTTa TennoBoi MOLLHOCTH.

MakcumanbHas MoLHoCTb 6e3 paguartopa:
PPACCAMAKC=(TMAKC - TOKP)/RKOPI'I—OKP.TEMI'I’ (3)

= rae Tyakc — MaKCMManbHO JONyCTMMas TeMnepaTtypa Kopryca MOAyAs NMUTaHus;
= Tokp — TEMMEPATYPa OKPYXAIOLLETO BO3A4YXaA NP IKCMTyaTaLMmU MOAYNS MUTAHUS;

* Ppacc.Makc CPaBHMBAETCS C AEMCTBUTENBHBIM 3HAYEHWEM TeMOBbIX NOTepb Ppucc.

B cnyyae, ecnun Ppycc MeHbLUE UK PaBHO Ppacc makc, TO AOCTAaTOMHO MIOLWAAM NOBEPXHOCTH CaMoro npeobpasosaTens npu oT-
CYTCTBUM NPEnSTCTBUIA K CBOOOAHOM LMPKYNSLMM OKPYXKAKOLLErO BO3AYXaA.

[ins n3bexaHuns nokanbHbIX NeperpeBoB npeobpazosateny «KAEJOH» ¢ BbIXOLHOM MOLWHOCTbIO cBbiwe 60 BT TpebytoT Hanunuus
Tennopacnpeaensiowei N1acTuHbl uan paguatopa. [ng ynobcrsa onpeneneHms BO3MOXHOCTM 3KCnayaTaumum moaynei 6es pa-
[maTopa B faTallMTax Ha npeobpasoBatenu npoussoactea 000 «AELOH» npuBeAeHbl TUMOBbIE KPUBbIE CHMMKEHUS| MAKCH-
MasibHOW BbIXOLHOM MOLLHOCTU 6€3 LONOSHUTENBHOIO TEMNOOTBOLA B 3aBUCUMOCTM OT TEMMepaTypbl OKpYyXaloLLeit cpeabl
(«TennoBble KpuBble» unu «derating curvesy). Mpumep rpacduka npencrasneH Ha [Puc. 50].

CnepyeT UMeTb BBUAY, 4TO KOMNaHus «AE[OH» B pamMkax cepun MDV npeanaraet fga TemMnepaTypHbIX AMana3oHa: MHAEKC
«M» (o1 =60 no +90 °C) un uHpekc «T» (o1 =60 no +125 °C). InanasoHbl OTANYAKOTCA 3HAYEHMEM TeMMEPATYPbl OKPYKatoLLe
cpenpl, Npy KOTOPOW HAYUHAETCS CHUKEHWE MAKCMMANbHOM BbIXOAHOM MOLHOCTM 6e3 ucnonb3osaHus paguatopa [Puc. 50].

B coctaBe Mopyns umeetcs TepMoaaTumk (6onee noapobHo — B pasaene «HewTaTHble CUTYaLUMK»), KOTOPbIN OTKIOYaeT MOAY/b
npu BO3HMKHOBEHWW pucKa neperpesa. 115 AnanasoHa «M» 3HaYeHue TeMnepaTtypbl KOpMyca, Npyu KOTOPOM NPOUCXOAMT Cpa-
6aTbiBaHMe TepMoaaTumMka coctanset +88...+92 °C. ina amanasoxa «T» +120...+127 °C.

Puc. 50. 3asucumocme 8b1x00HOU MOWHOCMU 0m memMnepamypel OKpyxarouiel cpedsl

LLITpUX-NYHKTUPHbIE IMHUM MOKA3bIBAOT FPaHKLLY MAaKCUMAbHOM MOLLHOCTM 6€3 MCMob30BaHuWs TENIO0TBOAA (PaauaTopa)
npu pasnuuHbix KMNA. C pagMaTopoM COOTBETCTBYHOLLEN MAOLLAAM CHUKEHUS MOLLHOCTU HE MPOUCXOAMT (CMIOLIHASA NIUHUS).

9.2. PacueT npon3BONbLHOrO pagMaTtopa

KoHcTpyKuums TennooTBoaa 06bI4HO BbIGMpaeTCs C y4eTOM KOMMOHOBKM B annapatype. YacTbiM npueMiemMbiM pelueHnem
SBNSIETCS YCTAHOBKA Npeobpa3oBaTenis Ha CTEHKY U3MeNus annapaTypbl MAKU Ha KOPMYC KOHEYHOro u3aenus. B tex cnyyasx,
Koraa TpebyeTcs oLeHKa HeobXOAMMON NOLWaAN MOBEPXHOCTU KOpyca annapaTtypbl UM NPOU3BOIbHOTO aNtOMUHUEBOTO
paamaTopa, MOXHO BOCMO/b30BaTbCS CIefytolleM COOTHOLLEeHMeM: Npeobpa3oBaTesb C alOMUHUEBBIM PaAMaTOPOM NOLLALbI0
nosepxHoctu 20 cM? npwu paccenBaHmu 1 BT TennoBoi MowHocTv 6yaeT HarpeT Ha 35 °C Bbile TEMMepaTypbl OKpY>KatoLLel
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Cpe,ﬂ,bl.ﬂ,aHHOG COOTHOLWEHME BbINO BbIBEAEHO JKCMepuMeHTasbHO UCxoaa U3 Ten10BOro CONPOTUBNIEHUA aNtOMUHUA K BO3AYXY
M NOATBEPXKAEHO Xo4€e paaa 3KCI'IEpVIMeHTOB.,ﬂ,aHHO€ COOTHOLWEeHUe aBnaeTca ynpoweHHbIM K03¢¢MLLM€HTOM TENNOOTAAYUN
B CUCTEME «KOPMNYC—pafnaTop—OoKpyxXawLasa cpena».

MUWHWManbHas NaoLwWwanb altoOMMHUEBOTO PAAMATOPA Sypats Nk B KBAAPATHBIX CAHTUMETPAX paBHa:

Sheatsink = (20%35%Ppucc) / (Tyake = Tokp)s (4)

= 1ae Ppycc — MOLHOCTb TEMNOBbIX NOTEpb, BT;
= Tuakc — MaKcMManbHo LoMyCcTUMas TeMnepaTypa Kopryca MoayAas nutauus, °C;

= Tokp — TEMMEPATYPA OKPYXKaKoLLEro Bo3ayxa, °C.

ﬂonyquHble 3HavyeHuna SHEATSINK' a TaKXe TenaoBoe ConpoTneieHNe «Kopnyc—cpena», MMHMManbHaa ToNlLMHA OCHOBAHMA
paauaTopa, MakCuManbHaga BbIXOAHAA MOLLHOCTb Mo,u,yneﬁ 6e3 paanaTopa npuBeneHbI B Tabnuue.

HomuHanbHas | Tunopasmep | Tennosoe Op1eHTUPOBOYHaA NAowWaab NoBepxXHOcTU | TonwmHa MakcumanbHasa TemnepaTtypa oKkpyatowiein
BbIXOAHas Kopnyca CONpOTHBNEHUE | AIOPaNIOMUHMEBOTO paauaTopa npu Pusm OCHOBaHWSA pagu- | BbIXOAHas MOLL- | cpeAbl, NPU KOTOPOI HauUMHaeTCs
MOLLHOCTb, BT «Kopmyc-cpe- Ans obecneuenus AT=5 °C mexxay Temnepa- | atopa, hpay, MM, HOCTb 6e3 paau- CHWXXEeHMe MaKCUMaNbHOW Bbl-
Aax»,°C/Bt TYpoi1 Kopnyca MOAYNA U TeMnepaTypon He MeHee atopa npu 25°C, | XoAHOI MoLHOCTH 6€3 ucnonb-
OKpyXaloLueii cpeapl, cM? Pmakc HKY, BT 30BaHuA paauaTopa, tcuux, °C

75 I 12,5 249 2,5 7,5 102
10 336 10 94
12 403 12 88
15 n 8,7 509 15 93
20 684 20 82
25 855 25 71
30 IV 78 1030 30 67
40 1380 30,8 47
50 1725 30,6 28
30 v 53 1017 4 30 85
40 1367 40 72
60 2067 453 46
80 2767 453 19
80 Vi 33 2758 72,7 59
120 4158 72,7 26
160 5558 72,7 -7
320 Vi 3 11150 80 =
400 13950 80 -
500 17437 80 =
1000 Vil 27 34950 7 88,9 -

Ta6bn. 8. Tennoseie xapakmepucmuku modyneli cepuu MDV.

9.3. [lpMeHeHne roToBbIX peLleHU

[ing ynobcTBa npuMeHeHus npeobpasoBateneil koMnaHus «AEJOH» BbinycKaeT roToBble paauaTopsl (cepus PO),
KoTopble obecneynBatoT HEO6X0AMMBII TEMNOBOK PeXuUM ANs NpeobpaszoBaTeneit Npu TUMNOBOM BKIOYEHWUM (Harpy3ka
70%, Tokp=0,7 % Tokp.makc)- NS AOCTUKEHNS BbICOKOTO KO3 DULMEHTA TENNOOTAAUM U MUHUMANBHOTO YAENbHOro
Beca MUCronb3yeTcs MaTepuan us aropantomuuns (AL31). Panmatop noggepraeTcs npoLeccy aHoAHOTO OKCMAMPOBA-
HUS C LeNbIO 3aLUMThbl MOBEPXHOCTU PaaMaTopa OT OKUCIEHMS, BOSHUKAIOLLErO M3-3a B3aMMOLEICTBUS C BO3AYXOM.
[oBEpXHOCTb CTAaHOBMTCS YepHO-MATOBOTO LIBETA, YTO B CBOK OYepe/b MOBbIWaeT KO3DOULMEHT U3Ny4eHns A0 3Haye-
Hus 0,88-0,9, noBbIlAETCS BO3IMOXHOCTb paAMaTopa Noriowats/m3nyyaTb TENAOBYHO SHEPrUio.
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MoapobHy MHGOPMALMIO O BbiCOTe pEGEp M NIoLWaaM TENI00TBOAALLEH MOBEPXHOCTH MOXKHO HaMTK B AaTaluuTe
Ha caiTe NpoM3BOAMUTENS.

Puc. 51. Modyns cosmecmHo paduamopom. Puc. 52. Paduamopel oxnaoeHus.

CyliecTBYyeT ABa TMNa pafMaTopoB: C NonepeyHbiM pacnonoxeHnem pebep [Puc. 53] u npoponbHbiM [Puc. 54]. PacnonoxeHue
pebep fOMKHO COBNaLaTh C HaNpaBneHWeM BO3A4YLIHOMO NOTOKa B annapaType.

D 8 A c
- | | 4
————————— e ‘ ‘ i ! =
___________ > o«
_:_ ‘ i
>lCle
Puc. 53. [onepeyHoe pacnosioxerue pebep. Puc. 54. [IpodonbHoe pacnonoxeHue pebep.

9.4. PekoMeHgaumMm ons yny4yweHus TennooTBeaeHMs

Ona yny4yleHna Kavyectsa Ten100TBEAEHNA PEKOMEHAYETCA!

1. BaxxHo obecneunBatb HecnpensaTCTBEHHOE B3aMMOLENCTBME C OKPYXKAIOLLEN CPefioi U YUUTbIBaTb BO3MOXHOE BIMSIHWE
LpYruX UCTOYHMKOB TEMNa B 3aKPbITOM NPOCTPAHCTBE (KOpryce annapaTtypbl), Kak NokasaHo Ha [Puc. 55].

AnnapTHbIA WKad
e Moaynb <=
Annapartypa
L& A A A AL |
Puc. 55. Puc. 56. Tepmozpamma MDV1000.
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2. Mpu ucnonb3oBaHuK nNpeobpasosateneit 6e3 paamuaTopa M3-3a TOHKOM CTEHKM KOPryca BO3MOXHO 06pa3oBaHMe JIOKaIbHbIX
neperpesoB [Puc. 56] B Buae TennoBbIX NSATeH Ha kopnyce Moayns. [1ns ncknioyeHus NoKanbHbIX NeperpeBoB Heobxoam-
MO MCMOIb30BaTh MOAY/IU C AOMOJHUTENbHBIM TEMopacnpenensioLM 0CHOBAHUEM, KOTOPOE BbipaBHUBAET TeMMepaTtypy
Ha TennooTBoAsLLEl MOBEPXHOCTU MOAyNs. TaKUM OCHOBAHUEM MOXET SB/ISTbCS, HANpUMep, altoMUHUEBas NNacTUHa,
MMetoLLas pasMepbl OCHOBaHMS MOAYNSA M TONUMHY He MeHee yKa3aHHoM B [Ta6. 8]. ba3oBoe 0CHOBaHWeE AOMKHO UMETb
XOPOLLUWI TEMIOBOM KOHTAKT C BEPXHEH NMOBEPXHOCTbIO KOPMyCca MOAY/NS 3a CYET UCMOb30BaHMS TENIONPOBOAALLEN NACTbI.
HennockocTHOCTb TENNOpacnpenenstoLLeit NiacTuHbl, OCHOBaHUS paauaTopa v MoBEPXHOCTU MOAYNS He A0MKHA NPeBbiaTh
0,2 MM Ha 10 cM NOBEPXHOCTU.

W

O6paTute BHMUMAHME Ha NNOWALb M MNOCKOCTHOCTb KOHTAKTa COMPUKOCHOBEHWS MOAY/S M PaamMaTopa, PaBHOMEPHOCTb pac-
npeaeneHus NacTbl U €e MUHUMANbHYHO TONLMHY. [1pyU NPUMEHEHUM NACTbI AW TENIONPOBOAALLENH M30NSLMOHHOM NPOKNaa-
KW BOMONHUTENbHOE TEMIOBOE COMPOTUBIEHUE MOXHO OLLEHWUTb MO CieaytoLei popmyne:

Rp=0p/(AxSp), (5)

roe 5[3 — TONIWMHA NPOKAaakKu Unun ciosa nactbl;

A\ — k03 dULMeHT TennonpososHoCTH, BT/ (M x K)Bl;

Sp — nnowanb npuneras npokaaAK1M Uam cnos nactbl.

»

3HAUMTENbHO CHM3UTb pa3Mepbl TEMI00TBOASLLEN CUCTEMBI, @ B HEKOTOPbIX C/ly4asx 1 BoobLLe OT Hee 0TKa3aTbCs NO3BONISET
NpUMeHEeHWe NPUHYAUTENbHOM KOHBEKLMM NMPU NOMOLLM BEHTUAATOPA. [TOTOK BO34yXa Yepes TEeNI00TBOAALLY0 NOBEPXHOCTb
MOZYNS NUTaHWS UK Yepes ero paamMaTop Co CKOpPOCTbio 1 M/cek CHUXKAET TENN0BOE COMPOTUB/IEHWE NPUMEPHO B [Ba
pasa,T.e. BABOE yBeNMUMBaeT 3GDEKTUBHYIO NNOLLAAL TEMI00TBOAA MO CPAaBHEHMIO C eCTeCTBEHHOM KOHBeKUuei. Hanbonee
3hPeKTUBHO TEMNOBOE CONPOTUBEHNE CHUXKAETCS NPU YBEIUYEHWUM CKOPOCTM BO3AYLWHOro notoka ¢ 0,5 no 1,5 mM/cek.

Mpu nocnepyolwem yBenmyeHUmn CKOpoCTM BO3AYLIHOMO NOTOKA HAYMHAETCS CPblB BO3AYyXa C MOBEPXHOCTM TENI00TBOAA

1 TENNOBOE COMPOTUB/IEHUE OCTAETCS NMPAKTUUECKU MOCTOSHHBIM.

IMpy MCNONb30BaHWM BEHTUNATOPOB B KAaYeCTBE MCTOYHMKOB 064yBa He06X0aMMO 06pallaTh BHUMAHME HA UX HAAEXHOCTb
1 CPOK CITyBbl, CBOEBPEMEHHO NPOBOAMTH MX TEXHUUECKOE 0BCTYKMBaHME, OCOBEHHO NMPU YCNOBUAX IKCMyaTaLMUM B 3arbl-
NIEHHbBIX MOMELLEHUSX, T.K. 3aKNMHUBAHWUE BEHTUASTOPA MOXET MPUBECTU K MEPETPEBY M BbIXOALY M3 CTPOS MOAY/IA NMUTAHUS.

5. ElLe o4HMM BaXKHbIM GaKTOPOM, ABNSETCS CHUXeHWe 3QDEKTUBHOCTH BO3AYLIHbIX CUCTEM OXNAXKAEHMUS NPU YBENUUYEHUM
BbICOTbI HaJ, YPOBHEM MOPSI UM MPK CHUKEHMM aTMOChepHOro AaBneHus. Tak, Hanpumep, yxe Ha Bbicote 3500 M 3 dekTUB-
HOCTb Kak eCTeCTBEHHOTO KOHBEKTUBHOTO, TaK M NPUHYAUTENBHOTO BO3AYLIHOTO OXAAXAEHNS CHUXAeTCs Ha 25 %.

[3] Yka3biBaeTcs B CNpaBOYHbIX MaTepuanax.

000 «AE[IOH». Bce npaBa 3aLMLLeHbl. Mpou3BoauTenb UMeeT NPABO U3MEHATb TEXHUYECKME XapaKTEPUCTUKM U3AENUI U KoMNaekTaumio 6e3 npeasapu-
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru dUKaLMK Ha NOCTaBKY M MOTYT OT/IMYATLCS OT 3asiBNIEHHBIX B CNPABOYHbIX MaTepuanax.

www.aedon.ru JNata nocnepHero namexenus 05.07.21

CrpaHuua 34 u3 46.



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10. 5MC

10.1. 5MC mopynen cepumn MDV
10.1.1. Mogynu MDV3,MDV5,MDV6, MDV8

Mogynb anekrponuranus

McTouHrK nuTaHus

Cc3 L1 ’
+BbIX HS . * +BX +BblX * .
+ [t + c5
-BbIX —&——] T m —_C4 +
< + -BX
R1
C1 |C2
T + KOPMYC -BblX ®
Cc6 c7 {
Puc. 57. Cxema ekto4eHUSs 00HOKAHANbH020 MOOYIS 3nekmponumanus MDV3, MDV5, MDV6, MDV8.
= (1,C2 — kepaMmnyeckuit KoHaeHcatop, HomuHanom 100-4700 nd.
= (C3,C4 — TaHTanoBbI KOHAEHCATOP, HOMMUHAN COOTBETCTBYET Cgy TAHTANOBbLIN B Tabnuue.
= (5 — TaHTanoBbIM KOHAEHCATOP, HOMUHAN COOTBETCTBYET Cgy x TAHTANOBLIN B Tabauue.
= C6,C7 — KepaMuyeckuii KoHaeHcaTop, HoMmHanom 2200-4700 nd.
= L1 — ppoccenb HomMuHanom 1000-1500 MKIH.
HoMuHanbHoe 3HaueHue BXOAHOrO HanpshkeHus, B
12 24,27 60
HomunanbHan EIGCHELTM TaHTanoBbIN, TaHTanoBbIN, Kepamuu., TaHTanoBbIN, TaHTanoBbIN, Kepamuu., TaHTanoBbIi, TaHTanoBbIN,
BbIXOAHas Cgx, MKD Cgpix, MKD Cgy, MKD Cgx, MKD Cgpix, MKD Cgx, MKD Cgx, MKD Cgpix> MKD Cgx, MKD
MOLUHOCTb, BT
10-47 1 10-47 3,3-15 1 3,3-15 1-47 1 1-47
12 10-47 1 10-47 3,3-15 1 3,3-15 - - -
Tabn. 9. lapamempel wyHMupytowux koHoeHcamopos dns MDV3, MDV5, MDV6, MDVS.
Ref: 80 dBuV 10dB/
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0
RBW: 9 KHz Sweep:51 ms RBW: 120 KHz Sweep:50 ms
VBW: 300 KHz 2017.05.30 20:41:36 VBW: 300 KHz 2017.05.30 20:35:53
Span: 990 KHz Span: 9 MHz
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Puc. 58. Cnekmpoepamma SMC MDV8-1W24.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- Crpanuua 35 u3 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.1.2. Moaynu MDV7,5; MDV10; MDV12

Mogynb anekTponutanus

McTouYHMK nUTaHns
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+ * * +BX + - g f
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Puc. 59. Cxema sknto4eHuUss 00HOKAHANbHO20 MOOY/Is 3Aekmponumanusi MDV7,5; MDV10; MDV12.
= (1,C2 — kepamMuyeckuit koHaeHcaTop, HommrHanom 100-4700 nd.
= (C3,C4 — TaHTanoBblii KOHAEHCATOP, HOMUHAN COOTBETCTBYET Cgy TaHTaANOBbIV B TabnuLe.
= C5 — TaHTanoBbIM KOHAEeHCAaTop, HOMWUHAN COOTBETCTBYET CBbIX TaHTaNOBbIM B Ta6J'IMLLE.
= (6,C7 — KepaMuyeckuit KoHaeHcaTop, HoMMHanom 2200-4700 nd.
= L1 — ppoccenb HomuHanom 1000-1500 MKTH.
HomuHanbHoe 3HaueHue BXOAHOrO HanpshkeHus, B
12 24,27 60
HomunanbHas ECHEINTZEM TaHTanoBbIi, TaHTanoBbIM, Kepamuu., TaHTanoBbIM, TaHTanoBbIM, Kepamuu., TaHTanoBbIN, TaHTanoBbIN,
BbIXOAHaA Cgx, MKD Cgpix> MKD Cgyx, MKD Cgx, MKD Cgpix, MKD Cgx, MKD Cpx, MKD Capix, MKD Cgx, MKD
MOLLHOCTb, BT
75;10 22-68 15 22-68 6,8-22 15 6,8-22 2,2-6,8 15 2,2-6,8
12 22-68 1,5 22-68 6,8-22 1,5 6,8-22 - - -
Ta6bn. 10. [Mapamempsl wyHmMuUpyowux KoHoeHcamopog MDV7,5; MDV10; MDV12.
Ref: 80 dBuV 10dB/
80
70
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40
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0
RBW: 9 KHz Sweep:51 ms RBW: 120 KHz Sweep:50 ms
VBW: 300 KHz 2017.05.30 20:41:36 VBW: 300 KHz 2017.05.30 20:35:53
Span: 990 KHz Span: 9 MHz
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Puc. 60. Cnekmpoepamma SMC MDV10-1W24.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- CrpaHuua 36 13 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.1.3. Moaynu MDV15,MDV20, MDV25

Mo.qyn b ANeKTponuTaHua

McTouYHMK nUTaHns
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Puc. 61. Cxema 8kt04eHUS 00HOKAHAIbHO20 MOOY/IS 3neKkmponumanusi MDV15, MDV20, MDV25.
= (1,C2 — kepamMuyeckuit koHaeHcaTop, HommrHanom 100-4700 nd.
= (C3,C4 — TaHTanoBblii KOHAEHCATOP, HOMUHAN COOTBETCTBYET Cgy TaHTaANOBbIV B TabnuLe.
= C5 — TaHTanoB.blii KOHAEHCATOP, HOMUHAN COOTBETCTBYET Cpy x TAHTANOBbIN B Tabnuue.
= (6,C7 — KepaMuyeckuit KoHaeHcaTop, HoMMHanom 2200-4700 nd.
= L1 — ppoccenb HomuHanom 1000-1500 MKTH.
HoMuHanbHoe 3HauYeHne BXOAHOTo HanpsxeHus, B
12 24,27 60
HomunanbHas ECHEINTZEM TaHTanoBbIN, TaHTanoBbIM, Kepamuu., TaHTanoBbIM, TaHTanoBbIM, Kepamuu., TaHTanoBbIN, TaHTanoBbIN,
BbIXOAHaA Cgx, MKD Cgpix> MKD Cgyx, MKD Cgx, MKD Cgpix, MKD Cgx, MKD Cpx, MKD Capix, MKD Cgx, MKD
MOLLHOCTb, BT
15; 20 47-150 2,2 47-150 15-47 2,2 15-47 3,3-10 2,2 3,3-10
25 47-150 2,2 47-150 15-47 2,2 15-47 - - -

Ta6n. 11. [Mapamempesl wyHmMuUpyowux KoHoeHcamopog MDV15, MDV20, MDV25.

Ref: 80 dBuV 10dB/
80

70

60

50

40

30

20

RBW: 9 KHz Sweep:51 ms RBW: 120 KHz Sweep:50 ms

VBW: 300 KHz 2017.05.31 14:09:38 VBW: 300 KHz 2017.05.31 14:12:11
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Puc. 62. Cnekmpoepamma SMC MDV20-1W24.

000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- CrpaHuua 37 us 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.1.4. Moaynu MDV30, MDV40, MDV50

Mo.qyn b ANeKTponuTaHua

McTouYHMK nUTaHns
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Puc. 63. Cxema 8kt04eHUSI 00HOKAHAbHO20 MOOY/IS 3nekmponumanusi MDV30, MDV40, MDV50.
= (1,C2 — kepamMuyeckuit koHaeHcaTop, HommrHanom 100-4700 nd.
= (C3,C4 — TaHTanoBblii KOHAEHCATOP, HOMUHAN COOTBETCTBYET Cgy TaHTaANOBbIV B TabnuLe.
= C5 — TaHTanoBbIM KOHAEeHCAaTop, HOMWUHAN COOTBETCTBYET CBbIX TaHTaNOBbIM B Ta6J'IMLLE.
= (6,C7 — KepaMuyeckuit KoHaeHcaTop, HoMMHanom 2200-4700 nd.
= L1 — ppoccenb HomuHanom 1000-1500 MKTH.
HomMuHanbHoe 3HaueHne BXOAHOro Hanpsikenus, B
12 24,27 60
HomunanbHas ECHEINTZEM TaHTanoBbIi, TaHTanoBbIM, Kepamuu., TaHTanoBbIM, TaHTanoBbIM, Kepamuu., TaHTanoBbIN, TaHTanoBbIN,
BbIXOAHaA Cgx, MKD Cgpix> MKD Cgyx, MKD Cgx, MKD Cgpix, MKD Cgx, MKD Cpx, MKD Capix, MKD Cgx, MKD
MOLLHOCTb, BT
30; 40 100-330 33 100-330 33-100 33 33-100 6,8-22 33 6,8-22
50 100-330 33 100-330 33-100 33 33-100 - - -
Tabn. 12. [Mapamempesl wyHmMupyowux KoHoeHcamopos MDV30, MDV40, MDV50.
Ref: 80 dBuV 10dB/
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RBW: 9 KHz Sweep:51 ms RBW: 120 KHz Sweep:50 ms
VBW: 300 KHz 2017.05.31 14:09:38 VBW: 300 KHz 2017.05.31 14:12:11
Span: 990 KHz Span: 9 MHz
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Puc. 64. Cnekmpoepamma SMC MDV40-1W24.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- CrpaHuua 38 u3 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.1.5. Mopgynu MDV60, MDV80

Mogynk anekTponnTaHua

WeTouHmK nuTaHma
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Puc. 65. Cxema 8knto4eHuUss 00HOKAHANbHO20 MOOYJIs 3nekmponumanus MDV60, MDVO.
= (C1,C2 — kepaMuyeckuit KoHaeHcaTop, HoMuHanom 2200-4700 nd.
= (C1.1,C2.1 — kepaMuyeckuii KoHaeHcaTop, HoMuHanom 2200-4700 nd.
= (C3,C4,C4.1 — TaHTanoBbIi koHAeHcaTop. HoMMHan cooTBeTcTBYeT Cgy TaHTANOBbIN B TabnuLe.
C5 — TaHTanoBbIi KoHAeHcaTop. HoMMHan cootBeTcTBYeT Cgy, x TaHTANOBbIV B TabauLe.
= (6,C7 — kepaMuyeckuit KoHaeHcaTop, HoMMHanom 2200-4700 nd.
= L1 — ppoccenb HommnHanom 900-1600 MKIH.
= L2 — npoccenb HoMWUHanom 3-7 MIH.
HomuHanbHoe 3HaueHne BXOAHOrO HanpshkeHus, B
12 24,27 60
HomunanbHan EGELTM TaHTanoBbIN, TaHTanoBbIM, Kepamuu., TaHTanoBbIM, TaHTanoBbIN, Kepamuy., TaHTanoBbIN, TaHTanoBbI,
BbIXOAHaA Cgyx, MKD Cgpix> MKD Cgyx, MKD Cgx, MKD Cgpix, MKD Cgyx, MKD Cgx, MKD Cgpix, MKD Cgx, MKD
MOLLHOCTb, BT
60; 80 220-470 4,7 220-470 68-150 47 68-150 15-33 47 15-33
Tabn. 13. [lapamempel wyHmMupyrowux koHoeHcamopos MDV60, MDV8O0.
Ref: 80 dBuV 10 dB/
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RBW: 9 KHz Sweep:51 ms RBW: 120 KHz Sweep:50 ms
VBW: 300 KHz 2017.07.13 14:12:06 VBW: 300 KHz 2017.07.13 14:15:06
Span: 990 KHz Span: 9 MHz
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Puc. 66. Cnekmpoepamma SMC MDV80-1A05.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- Crpanuua 39 us 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.1.6. Mopgynu MDV120,MDV160

Mogynk anekTponnTaHua

WeTouHmK nuTaHma
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Puc. 67. Cxema 8kt04eHUs 00HOKAHAbHO20 MOOYJIs 3nekmponumanusi MDV120, MDV160.
= (C1,C2 — kepaMuyeckuit KoHaeHcaTop, HoMuHanom 2200-4700 nd.
= (C1.1,C2.1 — kepaMuyeckuii KoHaeHcaTop, HoMuHanom 2200-4700 nd.
= (C3,C4,C4.1 — TaHTanoBbIi koHAeHcaTop. HoMMHan cooTBeTcTBYeT Cgy TaHTANOBbIN B TabnuLe.
C5 — TaHTanoBbIi KoHAeHcaTop. HoMMHan cootBeTcTBYeT Cgy, x TaHTANOBbIV B TabauLe.
= (6,C7 — kepaMuyeckuit KoHaeHcaTop, HoMMHanom 2200-4700 nd.
= L1 — ppoccenb HommnHanom 900-1600 MKIH.
= L2 — npoccenb HoMWUHanom 3-7 MIH.
HoMuHanbHoe 3HauYeHne BXOAHOTO HanpsxeHus, B
12 24,27 60
HomunanbHan EGELTM TaHTanoBbIN, TaHTanoBbIM, Kepamuu., TaHTanoBbIM, TaHTanoBbIN, Kepamuy., TaHTanoBbIN, TaHTanoBbI,
BbIXOAHaA Cgyx, MKD Cgpix> MKD Cgyx, MKD Cgx, MKD Cgpix, MKD Cgyx, MKD Cgx, MKD Cgpix, MKD Cgx, MKD
MOLLHOCTb, BT
120; 160 470-680 6,8 470-680 150-330 6,8 150-330 68-120 6,8 68-120
Tabn. 14. [Nlapamempeol wyHmMupyrwux KoHdeHcamopog MDV120, MDV160.
Ref: 80 dBuV 10dB/
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VBW: 300 KHz 2017.07.13 16:17:45 VBW: 300 KHz 2017.07.13 16:20:43
Span: 990 KHz Span: 9 MHz
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Puc. 68. Cnekmpoepamma SMC MDV160-1A27.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- Crpanuua 40 u3 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.1.7. Moaynn MDV320, MDV400, MDV500

Mogynk anekTponnTaHua
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Puc. 69. Cxema 8kno4eHUss 00HOKAHAMbHbIX MOOY1ell anekmponumanusi MDV320, MDV400, MDV500.

= (C1,C2 — kepaMuyeckuit KoHaeHcaTop, HoMuHanom 2200-4700 nd.

= (C1.1,C2.1 — kepaMuyeckuii KoHaeHcaTop, HoMuHanom 2200-4700 nd.

= (C3,C4,C4.1 — TaHTanoBbIi koHAeHcaTop. HoMMHan cooTBeTcTBYeT Cgy TaHTANOBbIN B TabnuLe.
= C5 — TaHTanoBbIi KOHAeHCcaTop. HOMUHan cootBeTcTBYeT Cgyx TAHTANOBbIN B Tabnuue.

= (6,C7 — kepaMuyeckuit KoHaeHcaTop, HoMMHanom 2200-4700 nd.

= L1 — ppoccenb HommnHanom 900-1600 MKIH.

= L2 — npoccenb HoMWUHanom 3-7 MIH.

HomuHanbHoe 3HaueHne BXOAHOro Hanps)XXeHus, B

12 24,27 60
HomunanbHas [EGHEINTZEM TaHTanoBbIN, TaHTanoBbIN, Kepamuu., TaHTanoBbIi, TaHTanoBbIN, Kepamuy., TaHTanoBbIN, TaHTanoBbIN,
BbIXOAHaA Cgyx, MKD Cgpix> MKD Cgyx, MKD Cgx, MKD Cgpix, MKD Cgx, MKD Cgx, MKD Capix, MKD Cgx, MKD
MOLLHOCTb, BT
320; 400 680-2000 22 680-2000 220-680 22 220-680 100-220 22 100-220
500 - - - 330-1000 22 330-1000 100-330 22 100-330

Tabn. 15. [Napamempesl wyHmMupyrouwux koHoeHcamopog MDV320, MDV400, MDV500.

Ref: 80 dBuV 10 dB/
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VBW: 300 KHz 2017.07.1013:19:18 VBW: 300 KHz 2017.07.10 13:20:24
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Puc. 70. Cnekmpoepamma SMC MDV320-1A27.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- Crpanuua 41 u3 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.2. 5MC mopynen cepumn MDVH
10.2.1. Mogynu MDVH30, MDVH40

Moaynb 3nekTponuraHus
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Puc. 71. Cxema skto4eHUss 0OHOKAHAbHO20 MOOYJ/Is nekmponumanus MDVH30, MDVH40.

= (C1,C1.1,C2,C2.1 — kepaMMyeCKuit KOHAEHCaTop, HoMMHanom 2200-4700 nd.

= (3 — koHAeHcaTop TMna CL21 ctaHaapTta GB7335. HomMuHan cootBeTcTByeT C3 naeHOYHbIN B Tabnuue.

= C4 — koHpeHcaTtop ™Mna CL21 ctaHgapta GB7335, HoMuHanom 0,15 Mk® cooTBeTcTBYIOLErO paboyero HampsXKeHus.
= (C5,C5.1 — anekTponuTMYeCcKuit KoHaeHcaTop. HoMuHan cootsetcTByeT Cgy B TabnuLe.

= C6 — TaHTanoBbIi KOHAeHCcaTop. HOMUHan cootBeTcTBYeT Cgyx TAHTANOBbIN B Tabnuue.

= (7,C8 — kepaMmnyeckuit KoHaeHcaTop, HoMuHanom 2200-4700 nd.

= L1 — ppoccenb 1900-2200 MKTH.

= L2 — ppoccenb 19,5-22 MIH.

= R1,R1.1 — Tepmope3uctop 2 OM (c oTpuuatensHbiM TKC).

= R2 — pe3ucrop 10m.

HoMuHanbHoe 3HaYeHne BXOAHOro HanpsXXeHua, B

110 230

HoMuHanbHasa MNEéHOYHbIN, INeKTponuT., TaHTanoBbIN, [MNEHOYHBIN, ONeKTponuT., TaHTanoBbIN,
BbIXOAHas C3, MKD Cgyx, MKD Cgpix, MKD C3, Mk® Cgy, MKD Cgpix, MKD

MOLLHOCTb, BT
30; 40 0,22-0,68 22-100 33 0,22-0,68 6,8-22 33

Ta6bn. 16. [Tapamempsl wyHmMuUpyowux kKoHoeHcamopog MDVH30, MDVH4O0.

Crpanuua 42 u3 46.

Ref: 80 dBuV 10 dB/
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VBW: 300 KHz 2018.02.01 14:37:02 VBW: 300 KHz 2018.02.01 16:19:48
Span: 850 KHz N Span: 29 MHz N
N = 4 N
= x N = 4
x 4 =
wn = wn
o 3 ° ]
S 2 “ " S
Puc. 72. Cnekmpoepamma SMC MDVH40-1M05.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu-
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
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Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.2.2. Moaynu MDVH80, MDVH120, MDVH160

Moaynb 3nekTponuTraHus

NcTouHuk nutaHus
R1,1 c3 L1 C54 L2 /\
+BbIX FHQ— * +BX +BbIX &
ETARY Tl 1 ool Jos +es
-BbIX M = +
CoanamE m ce
R3
o BX
cdi:z c11|c2a . -BbIX
—— - == KOPTYC .
JE7 cs

] ' L
Puc. 73. Cxema gkto4eHuUss 00HOKAHANbHO20 MOOyNs 3nekmponumarus MDVH80, MDVH120, MDVH160.

= (C1,C1.1,C2,C2.1 — kepaMMyecKuit KOHAEHCaTop, HoMMHanom 2200-4700 nd.

= (3 — koHAeHcaTop TMna CL21 ctanaapTta GB7335. HomMuHan cootBeTcTByeT C3 naeHOYHbIN B Tabnuue.

= C4 — koHpeHcaTtop ™Mna CL21 ctaHgapta GB7335, HoMuHanom 0,15 Mk®D cooTBeTCTBYIOWErO paboyero HampsXKeHus.
C5,C5.1 — anekTponuTUYeCcKuii koHaeHcaTop. HomuHan cootsetctByeT Cgy B TabnuLe.

= C6 — TaHTanoBbIi KOHAeHCcaTop. HoMUHan cootBeTcTBYeT Cgyx TAHTANOBbIN B Tabnuue.

= (7,C8 — KepaMuyeckuit KoHaeHcaTop, HoMuHanom 2200-4700 nd.

= L1 — ppoccenb 1900-2200 MKTH.

= L2 — ppoccenb 19,5-22 mIH.

= R1,R1.1 — tepmopesuctop 2 OM (c oTpuuaTensHbiM TKC).

= R2 — pe3ucrop 10m.

HoMuHanbHOe 3HaueHue BXOAHOrO Hanps)keHus, B

110 230
HoMuHanbHasa [TNEHOYHBIN, INeKTponuT., TaHTanoBbIw, [NEéHoYHbIN, INeKTponuT., TaHTanoBbIN,
BbIXOAHas C3, Mk® Cgx, MKD Cgpix, MKD C3, MkD Cgyx, MKD Cgpix, MKD
MOLLHOCTb, BT
80 0,22-0,68 47-220 4,7 0,22-0,68 22-150 4,7
120; 160 0,47-1,0 68-330 6,8 0,47-1,0 33-220 6,8

Tabn. 17. [apamempel wyHmMupytowux koHoeHcamopos MDVH8E0, MDVH120, MDVH160.

Ref: 80 dBuV 10dB/
80
70
60
50
40
30
20
10
0
RBW: 9 KHz Sweep:51 ms RBW: 120 KHz Sweep:50 ms
VBW: 300 KHz 2017.07.13 20:21:17 VBW: 300 KHz 2017.07.13 20:22:21
Span: 990 KHz Span: 9 MHz
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Puc. 74. Cnekmpoepamma SMC MDVH120-1M27.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- Crpanuua 43 u3 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru PUKaLMM Ha NOCTaBKY M MOTYT OTANYATLCS OT 3asBNEHHbIX B CMPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



Eﬂo YKA3AHMUS MO NMPUMEHEHMIO - Cepuyu MDV,MDVH
n 6-1000 BT » IMC

10.2.3. Moaynu MDVH320, MDVH400, MDVH500

WeTouHnk nutanms

Moaynb 3nekTponuTraHus
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Puc. 75. Cxema eknodeHuUss 00HOKaHANbHO20 MOOYNS 3nekmponumaxus MDVH320, MDVH400, MDVH500.

C1,C1.1,C2,C2.1 — kepaMUyecKkuit KoHaeHcaTop, HoMMHanom 2200-4700 nd.

C3 — koHAeHcaTop TMNa CL21 ctanaapTta GB7335. HomMuHan cootBeTcTByeT C3 naeHOYHbIN B Tabnuue.

C4 — koHpeHcaTop TMna CL21 ctaHpapTa GB7335, HoMuHanom 0,15 Mk® cooTBeTCTBYOWEro paboyero HanpskeHus.
C5,C5.1 — anekTponuTUYeCcKuii koHaeHcaTop. HomuHan cootsetctByeT Cgy B TabnuLe.

C6 — TaHTanoBbIi KOHAEHCaTop. HOMUHAN cooTBeTcTBYeT Cgyx TAHTANOBbIM B Tabnuue.

C7,C8 — kepaMunyeckuit KoHaeHcaTop, HoMuHanom 2200-4700 nad.

L1 — ppoccenb 1900-2200 MKTH.

L2 — ppoccenb 19,5-22 MIH.

R1,R1.1 — tepmope3uctop 2 OMm (c oTpuuatensHbiM TKC).

R2 — pe3uctop 1 Om.

HoMuHanbHOe 3HaueHue BXOAHOrO Hanps)keHus, B

110 230
HoMuHanbHasa [TNEHOYHBIN, INeKTponuT., TaHTanoBbIw, [NEéHoYHbIN, INeKTponuT., TaHTanoBbIN,
BbIXOAHas C3, Mk® Cgx, MKD Cgpix, MKD C3, MkD Cgyx, MKD Cgpix, MKD
MOLLHOCTb, BT
320; 400 0,47-1,0 150-330 22 0,47-1,0 33-82 22
500 0,47-1,0 150-470 22 0,47-1,0 33-100 22

Tabn. 18. [Napamempel wyHmMupyrwux koHoeHcamopog MDVH320, MDVH400, MDVH500.

Ref: 80 dBuV 10dB/
80
70
60
50
40
30
20
10
0
RBW: 9 KHz Sweep:51 ms RBW: 120 KHz Sweep:50 ms
VBW: 300 KHz 2017.06.10 17:46:36 VBW: 300 KHz 2017.06.10 17:44:25
Span: 990 KHz Span: 9 MHz
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Puc. 76. Cnekmpoepamma SMC MDVH500-1M27.
000 «AE[IOH». Bce npaBa 3awumLieHbl. Mpown3soanTens MMEET NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKM U3AENNWIA M KoMnnekTauuo 6e3 npeasapu- Crpanuua 44 13 46.
Ten.: 8 800 333 81 43 TeNbHOro yBefomneHus. DakTMyeckne TeXHUYECKMe XapakTepUCTUKM U KOMMIEKTaLMS COMNaCcoBbIBAOTCS B CMELM-
mail@aedon.ru dUKaLMK Ha NOCTaBKY M MOTYT OT/IMYATLCS OT 3asiBNIEHHBIX B CNPABOYHbIX MaTepuanax.

www.aedon.ru [ata nocneaHero usmenenus 05.07.21



«AEAOH

6-1000 BT = ABapwiiHble peXunMbl U HEUCMPABHOCTH

YKA3AHMA NO NPUMEHEHWIO - Cepun MDV,MDVH

11. ABapuiiHble pexxnMbl U1 HEUMCMPABHOCTU

XapakTtep HeucnpaBHOCTH

OTCyTCTBME BbIXOAHOTO HaNpsHKEHUS.
MI He BKIOUaeTcs (Bce napaMeTpbl
no TY)

3HaueHHe BbIXOAHOrO Hanpshxe-
HUS CUNBbHO Bbille HOMUHANBLHOTO
Ha 20-30%

BbixoaHoe HanpskeHue nunobpas-
HOro BMAa, c amnautyaoit 30-50 %
OT HOMUHANbHOTO

Mpu Habpoce / c6poce Harpysku —
BbICOKOE 3Ha4YeH1e NepexoAHoro
OTK/IOHEHUS! BbIXOAHOTO HaNpshKeHUs

Mynbcaumnm Bbiwe 2 %

B nByX-, TpexkaHanbHOM MI1 HecTa-
6unbHOE HanpsKeHUe KaHanoB

Mpu pa6ote Gonee 1vaca MM Haum-
HaeT BbIK/IoYaTbCs

OMC He COOTBETCTBYET CTaHAAPTaM
EN55022

BenuunHa nyckoBoro Toka ¢ MOMeHTa
NoAaYM BXOAHOTO HaNpsKeHUs
Bbilie HOpM TY

Mpu pa6oTe npeo6pasoBartens Cibi-
LIMTCA CUNbHBIN aKyCTUYECKMUIA LYM

PUYUHDI

1. BXOAHOE HanpskeHue BHe AManasoHa paboumx 3HaYeHMit.
2. He nopk/oueHbl BbIBOAbI BbIHOCHOW 06paTHOM CBSA3M.

3. BO3MOXHO MCMONb3YIOTCSA NPOTSHIKEHHBIE CUNOBBIE IMHMUM
OT NEPBMYHOTO UCTOUHMKA. BxoAHasi EMKOCTb OTCYTCTBYET
WM HECOOTBETCTBYIOLLErO HOMMHAA.

1. Mcnonb3yeTcs perynMpoBka HamnpshkeHus HeCoOTBETCTBYO-
MM CrocoboM.

2. He nopkntoueHbl BbIBOAbI BbIHOCHOW 06paTHOM CBSI3U.

3. He noakntoyeHa Harpyska unu ee 3HaveHue meHee 10%
OT HOMUHANbHOTO.

4. Cpabotana 3alimuTa oT NepeHanpsKeHusi No BbIXOAY.

1. CpaboTana 3awuTa oT KOPOTKOT0 3aMblKaHMS.
2. M1 He MOXET 3anyCTUTbCS B CBA3M C NPEBbILIEHHbIM 3HaYe-
HUEM BbIXOLHOMN EMKOCTU.

1.Mpu cbpoce/Habpoce AnuTenbHOCTb GPOHTA HapacTaHus
BbIXOAHOro Toka MeHblue 500 MKC.
2.[1ManasoH U3MEHEHUS BbIXOAHOTO TOKA BblLE AOMYCTUMOTO.

1. HekoppekTHas MeToauKa U3MepeHus.

2.He nopkntoyeHbl BbIBOAbI BbIHOCHOM 06paTHOM CBA3M.

3. Pe30HaHC NacCHBHbIX KOMMOHEHTOB GUNLTPA paauonoMex
MOJAYNS U BHELIHero GunbTpa paguonoMex.

He [,0CTaTo4HO HarpyxeH nepB.biit KaHas.

M neperpesaetcs. CyMMapHas noLass TennooTsoaa Hefo-
CTaTOYHAs UM TEMNOOTBOA OTCYTCTBYET.

1. HenonHas o06Bg3ka MOAyNS NUTaHMA.
2. HenpaBuibHas METOAMKA U3MEpEHUS.

lpu Nopaye BXOAHOTO HaMpsKeHMUsi MYCKOBOM TOK HE HOPMM-
pyetcs.

Takoe fiBNeHWe BbI3BAHO My/bCALIMSIMU TOKA, POTEKAIOLLEM

B MHAYKTUBHbIX 3N1€MEHTaX M NMPOBOLHMKAX, YTO B CBOIO
oyepesb CONPOBOXAAETCS aKyCTUYECKUM LyMOM. OCHOBHas
NpUYMHA — AMHAMUYECKOEe M3MEHEHME TOKA Harpy3ku C BbICO-
KO 4acTOTOW.

Bo3MOXHble NMPUUYMHDBI: AMHAMUYECKOE M3MEHEHWE BbIXOLAHOMO
TOKa C BbICOKOWM YaCTOTOM; HEAOCTAaTOYHAs EMKOCTb.

Tabn. 19. AsapuliHeie pexumsl U HeucnpasHocmu.

[4] Kpome cepun MOM-A.

[5] C BO3MOXHOCTbIO MCKITIOYEHMS BbIXOHOTO HaKoMUTeNs.

Cnoco6 ycTpaHeHus

1. BxonHoe HanpsixxeHue JOoMKHO ObiTb B AnanasoHe pabounx
3HayeHuin cornacHo TY.

2. NMoAKNoUNTb BbIBOAbI «OC» K BbIXOAHbLIM BbIBOAAM COOTBET-
CTBYHOLLEN NONSAPHOCTU.

3. Micnonb3oBaTb MUHUMANbHO LOMYCTUMOE 3HAYEHME BXOAHOW
€MKOCTH, pacnoniaratb ee MakcMManbHO 6/1M3K0 K BXOLHbIM
BblBOAAM.

1. PerynnupoBKa Hanpsi»keHus ocyLLecTBASeTcs B AuManasoHe =5 %.
2. Moakno4mnTb BbIBOAbI «OC» K BbIXOAHBIM BbIBOAAM COOTBET-
CTBYIOLLEN NOASPHOCTH.

3. MuHMManbHas noarpyska M 10 %,

1. YcTpaHUTb KOPOTKOE 3aMblKaHWE B HArpyske unu B KOMNOHEHTE
BbIXOAHOM 06BA3KM.

2. 06ecneynTb MakCMManbHO AOMYCTUMOE CYMMapHOe 3HauyeHue
€MKOCTU UNU CHU3WUTb aKTUBHYIO COCTABNSIOLLYIO HArpy3Ku.

1. YBenuuuTb 3HaYeHne BbIXOAHON EMKOCTU.

2. 06ecneunTb TpebyeMblit AnanasoH M3MEHEHUS BbIXOAHOIO
TOKa WNK NOArPY3UTb MOAYNb A0 MUHUMANbLHOTO 3HaueHus 10 %.
3. Mcnonb3oBaTh CNeLuanu3MpoBaHHyto cepuio MOM-ALL

1.TMpoBecT u3MepeHue B COOTBETCTBUM C TPEGOBAHUSMM pasae-
Na «KMeTo/bl U3MEePEHUs MyNbCaLum».

2. NMoaKNounTb BbIBOAbI «OC» K BbIXOAHBIM BbIBOAAM COOTBET-
CTBYIOLLEN MONSPHOCTY.

3. /I3MeHWTb YacTOTHbIE CBOWMCTBA BHeLHero hunbtpa.

06ecneynTb MUHUMANbHYIO MOATPY3KY NEPBOro KaHana.

YBenunuuTb Nowanp TennooTBoaa Ans obecneyeHus paboyero
TeMMepaTypHOro AnanasoHa Kopnyca.

1. Mcnonb3oBaTtb peKoMeHOyeMYyo CXeMy BKITHOHEHUA C cobnone-
HWEM BCEX HOMWUHANOB.

2. HDM N3MEepeHnn TpeﬁyeTC'}l Mcnosb3oBaTb METOAUKY CO-
rMaCHO COOTBETCTBYHOLWEMY CTAaHOAPTY.

1. MOXHO BOCMO/Ib30BATbCSl BHELIHUMM OrPaHUYUTENSIMU MYCKO-
BOro TOKa, Hanpumep: NTC-TepMucTop.

2. Tlpy BK/IKOYEHWUM UCTIONBb30BATh DYHKLMIO AUCTAHLIMOHHOMO
yrpaseHus.

MNpoBepuTb KOPPEKTHOCTb BHELLHEW 06BS3KM.

000 «AE1OH». Bce npaBa 3aluMLLEHblI.
Ten.: 8 800 333 81 43

mail@aedon.ru

www.aedon.ru

HDOVBBOAMTEJ'II) nMeeT NPaBo U3MEHATb TEXHUYECKME XapaKTepUCTUKn I/IB,CLeﬂl/Ilji n KOMNAeKTauuo 6e3 npeasapu-
TeNbHOro yBeAOM/IeHUS. DaKTUYeckue TexHuyeckme XapaKTepuCTMKn U KOMMNIeKTaumua cornacoBbiBarOTCs B Cneun-
dJMKaLLl/IM Ha NOCTaBKYy U MOTYT OT/IMYATLCA OT 3aB/IEHHbIX B CMPABOYHbIX MaTepuanax.
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000 «AE[IOH». Bce npaBa 3aLMLLeHbl.
Ten.: 8 800 333 81 43

mail@aedon.ru

www.aedon.ru

www.aedon.ru mail@aedon.ru

KomnaHus «<AEAOH» — BeayLwmin poCCUMCKMI pa3paboTumnk
1 npoussoautens DC/DC npeobpasoBaTteneit  cucTem
3NeKTPONUTAHWUS BN OTBETCTBEHHbIX Chep MpUMEHEHMS.

Poccug, 394026, Poccua, 129626,
BopoHex, yn. lpy>x1MHHK1KOB, 56 Mockga, np-T Mupa, 104
8 800 333 81 43 +7 499 450-29-05, 106. 321

I'Ipow3so;1menb UMeeT NpaBo U3MEHATb TEXHUYECKNE XapakKTepucTukun I/IB[J,eﬂl/Ilji W KOMNNeKkTauuw 6e3 npeagapu-
Te/IbHOro yBeAOMNEeHUs. DaKTUYeckue TexHuyeckme XapaKTepUCTUKN U KOMNNeKTauMsa CornacoBbiBatOTCa B Cneuun-

dUKaLMK Ha NOCTaBKY M MOTYT OT/IMYATLCS OT 3asiBNIEHHBIX B CNPABOYHbIX MaTepuanax.
Jata nocnepHero usamexenus 05.07.21

CrpaHuua 46 u3 46.
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