Tpancusep «/decua-M»

JlnurenbHasi, B TeUEHNE HECKOJIBKUX JIET, OKCILTyaTalus TpaHcuBepa «JlecHa» mokaszana ero BbICOKHE
napaMmeTphbl, HaJIeXKHOCTh B paboTe U, camMoe TJIaBHOE, MPOCTOTY HANaXUBaHUA. MHUHUMYM JAe(PUIMTHBIX
JeTaneld, KOTOpble MOXKHO HAWTH NpPAaKTUYECKH Ha JIHOOOM paJMOpPBIHKE, MNPEAOCTABISET IIUPOKYIO
BO3MOXXHOCTh TIOBTOPEHHUS KOHCTPYKIIMM MHOTMMH HayUMHAIOMMMH paguomtooutensmu. Kakux-nubdo
YHUKaJIbHBIX PEIICHUN JaHHAsi KOHCTPYKLMSI HE UMEET, cKopee 3To «coopHas» u3 RA3AO, Vpan-84, Poca u
UAI1FA. I'naBHbIe TpeOOBaHUS MPU BHIOOPE y3710B U OJIOKOB ISl TPAHCHUBEPA — 3TO IMMOBTOPSIEMOCTh, IPOCTOTA
IIPY COXPAHEHUN MaKCUMAJIbHO JIOCTH)KUMBIX XapaKTEPUCTHK, UCIIOJIb30BaHUE JOCTYITHON Ha CErOHAIIHUM
JIeHb 3JIeMEHTHbIe 0a3bl. MHOTHE pelleHus KOHEYHO MOKHO IMOJIBEPIHYTh KPUTHUKE — TBOPUYECKHI MPOIECC
OecKoHeueH, HO JJaHHasi KOHCTPYKIIMSA UMEEeT 3aKOHUCHHBII BapUaHT TPAHCUBEPA, a 3aHUMATHCS TIEpeICIKaMH
1 YCOBEPILIEHCTBOBAHUSIMH — 3TO JIMYHOE JI€JI0 KaXKA0ro paauontooutens. [lo cBoum nmapamerpam TpaHcuep
«JlecHa» He yCTyINaeT TakKUM HM3BECTHBIM BCEM PaJUOJIIOOUTEINIAM TpaHCUBepaMm, Kak “VYpai - 84”, RA3AO.
HepocraTtku numib B OTCYTCTBHHM «CepBUCay». AmmapaT MoOKeT ObITh 0a30oBbM mpu co3ganHuu YKB
TPaHCHUBEPOB.

W3nauanbHo TpaHcusep «JlecHa» 3amymbIBascs B BUIE MPOCTON KOHCTPYKUUU i paboTel SSB, kak
OCHOBHBIM BHUJIOM H3JIY4YECHHs U JUIsl TOBTOPEHMSI HAUMHAIOIIUMU PaaAuoIIoOuTe s M Ha ctaHiuu KOHoro
Texnuka, (B BuIe paguoKoHCTpyKTOpa). Ho mocrenenno 6azoBas moaens (Tpancusep POCA) Obuta oBeneHa
70 3aKOHYEHHOW KOHCTPYKIMM TpaHCHBEpa NpPEJHA3HAYEHHOTO MJisi MPOBEACHUS PaIUOIIOOUTEIbCKUX
paZMoOCBsI3eH B Tuana3oHe KOpOoTKUX BoJH 1,8...29 MI'n. Bunx pa6otsr - Tenedon (SSB) u tenerpad (CW).
KB tpancusep «JlecHa» Boimyckancs B T. bpsiacke ¢ 1996 no aBrycra 1998 r. ¢ Hosi6ps 1999 r. ¢ HeGonbumMu
I0pabOTKaMHU HaJlaKeH BBITYCK TpaHCUBEpa, Kak «Jpyx6a» B r. Xappkose Ha [L.I1. KonTtyp/

YyBCTBUTENBHOCTh MPUEMHOTO TpaKTa Mpu cooTHomeHuM curHan/mym 10 nb, e xyxe 0,5 MxB.
[upuHa MOIOCH MPOITYCKaHUS OTIPEACISIETCSI IPUMEHEHHBIM KBAPIIEBBIM (PHIIBTPOM.

Crpykrypa Tpancusepa «lecna-M»»

PaccMOTpUM CTPYKTYpHYIO CXeMy TpaHCHBEpa. B pexuMme npueMa CHUrHaa ¢ pa3béMa «aHTCHHA»
nocrynaeT Ha GuiabTpbl HUKHUX yacToT (PHY), BemonHstonmx posis BY - punbTpoB 1 obecrneunBaronmx
CorjacoBaHue BXOJa IPUEMHUKA C aHTEHHOM. Jlajiee CUTHAII Yepe3 KOHTAKThI pelie noctynaet Ha maty A1,
riae Ha Bxoje ycraHoBiieH arteHroaTtop (ATT). ITocne ATT yepe3 KOHTAaKTHI pejie CUTHAI MPOXOIUT
JIBYXKOHTYpHBbIE TosiocoBble ¢GmibTpbl (IID) u moctymaer Ha OCHOBHYIO IUIaTy TpaHcuBepa. B cimyuae
HEOOXOJUMOCTH «BBITATMBAHUSA» €1a00T0 IMOJE3HOTO0 CUTHAjla B TPAHCHUBEPE MPETLyCMOTPEH YCHINUTENb
BbIcOKOM yacToThl (YBY). Britouaemblil TOJIBKO B pexuMe MpueMa, B peXUMe Iepefadydl aBTOMaTHUYECKH
BKJItOUaeTcs: «o0xom». Ha OCHOBHOHM 1ulare cUTHaJ YCHJIMBAeTCs OOpaTUMBIM KackaJoM, KOTOPBII
KOMIIEHCUPYET 3aTyXaHHe CUTHaJla B TOJIOCOBBIX (huibTpax. [lanee curnai noctynaer Ha BBICOKOYPOBHEBBIH
OaaHCHBIA CMECUTENb, TyJ1a )K€ B TPAHCHUBEPE MOAAETCA HaNpsHKEHUE OT TeHepaTopa IJIaBHOTO AMara3oHa
(I'TIX) umu cuHTe3aTopa 4YacTOoThl. I[IpeoOpa3oBaHHBIN CMECHTENEM CHUTHAJI TMPOXOJUT 4Yepe3 BTOPOM
PEBEPCUBHBIN KacKaj, SBIIAIOIIMICSA aKTUBHOW HArpy3KOM [UIsi CMECHTEN, U NMOCTyNaeT Ha KBapILEBBII
¢GuIbTp. 3aTeM CUTHAJ yCUIIMBAETCS TPETHUM PEBEPCUBHBIM KAaCKaJIOM U IOIAETCsl Ha BTOPON CMECHUTEIb, T/ie
CMENIMBAETCA C HaIpsHKEHWEM ONOPHOIO KBapLEBOro reHeparopa. HU3K0YacTOTHBIM CHTHajd C BBIXOAA
CMECHUTellsl Yepe3 HU3KOYACTOTHBIA (PUIIBTP, KOTOPBIM yiIydlllaeT IIyMOBBIE U M30HpaTelbHbIE MapaMeTphl
MIPUEMHOTO TPaKTa, nocrynaer Ha yeunurenu HY u APY.

IIpu cMeHe pexuMa C «IIpUeMa» Ha «Iepeaady» IPOUCXOAAT COOTBETCTBYIOILIHUE IMEPEKIIOYEHUs
PEBEPCUBHBIX KAaCKa/0B. Y CUJICHHBI CUTHAJI ¢ MUKPO(GOHHOIO BXOJa MOJIaeTcsl Ha OaJaHCHBIH CMECUTENb.
Jlanee copMHpPOBAHHBIA M YCUJICHHBIM 10 HanpspkeHuto [TY curHan npoxoauT depes KBapLeBbli (GUIbTP,
pPEBEpCHUBHBIN Kackall, MOCTyHaeT Ha TMepBblii cMecutenb. [IpeoOpa3zoBaHHBIE CMECHUTENIEM CHUTHAI
BBIJICJIIETCS TIOJIOCOBBIMH (PUIIBTpAMHU U Jajiee, yCUIIMBAETCS YCUIIUTEIEM MOLTHOCTH, noctynaeT Ha ®HY u
Ha aHTEHHBIN PA3bEM.
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®dopmupoBaHue TenerpadHOro CUrHalla B TPAHCHBEPE MPOU3BOIUTCS C IIOMOIIBIO MAHUITYIUPYEMOTO
reHepaTopa, KOTOPBIM IMOAKIIOYAETCS K PEBEPCHBHOMY YCHIIUTEIIO BMECTO YCTPOMCTBA (OPMHPOBAHMS
OJHOIIOJIOCHOT'O CHTHAA.

Kak MbI BUIUM U3 U3J105KEHHOTO BBIIIIE, TPAHCUBED MpeaHa3HayeH i nposeaeHus SSB u CW cBsizeit
B JIIOOUTENIbCKUX UANa30HaX. B 3aBUCUMOCTH OT KaTETrOPUH PATUOCTAHIIMU K OMMCHIBAEMOMY TPAaHCHUBEPY
MOKHO TOJKITIOYATh Pa3INYHBIC BUJIbI YCUIUTEICH MOITHOCTH.

Onucanue padboThl OCHOBHOI IJ1aThI TPaHcuBepa «/lecna-M»

Ha ocHOBHOI 11aTe TpaHCUBEpa PacCIlOIOKEHBI:

- peBepcuBHbIi yeunutenb V11 (KT646);

- BBICOKOYPOBHEBBIN OanancHbIil cmecutens VD3-VD10;

- cornacymomuil pesepcuBHbIi kackan VT3 (KT646);

- 8-Mu KpHCTaNbHBIA KBapIeBbld GuibTp 8865 kI 'Iy;

- peBepcuBHbIi yeunutens VT4 (KI1302);

- MoayasTop — aemonyisitop VD15-VD18;

- yewnurens HY npuemuuka VT9 (KT3102), DD2 ( K174YH4);

- mukpodonnsrit ycumurens VT14, VT15 (KT3102), VT13 (KT815);

- ABTomaruueckas peryiauposka ycuinenus (APY): DD1 (K174YH4), VT12 (KT315), VT11(KI1302);
- mupoxomnonocHsid yeunurens ['TIJ] VT2 (KT646);

- kBapuesblit onopubli reneparop VT8 (KT315) ¢ yecunurenem VT7 (KT646);
- renerpadubiii rereponus VTS (KT361) u VT6 (KT315);

- nerextop S-metpa VD21-VD22.
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OcHoBHast 1nara V2.0 wmeer pasmepsl 171x85 MM W BBINOJNHEHA W3 OJHOCTOPOHHETO
¢/crexnorekcronuTa TommuHOoW 1 MM. Ilpu MoOHTa)ke miaTbl HEOOXOAMMO YYeCTh, YTO HEKOTOPHIE LIEMHU
COeUHSIIOTCA uepe3 nepembruku. Koprryca kBapueBsix pe3oHatopoB ZQ2 u ZQ3 u kBapiieBoro GpuiibTpa 1is
UCKJTIOUEHUS (pOHA MEPEeMEHHOT0 TOKa U MUKPO(POHHOT0 3P peKTa He0OX0AUMO COSTUHUTE C KOPITYCOM.

Br100op mpoMeXyTOUHOW YacTOThl TPAaHCHBEpA 3aBHCHUT OT IPUMEHEHHOTO KBapIeBOro ¢uibTpa. B
Habope MpeaiaraeTcs cxeMa JISCTHUYHOTO BOCHBMHKPHCTAIBLHOTO KBAapILEBOTO (PHIIbTpa Ha dacTory 8,865



MI 1, Ha kBapieBbIX pe3oHaTtopax oT TenaeBu3noHHBIX PAL/SECAM npucraBok. Kak mokazanm nusmepeHus,
YKa3aHHbBIE KBapIlbl UMEIOT BBICOKYIO JOOPOTHOCTh, PE30HAHCHBIN MPOMEXKYTOK cocTaBiseT okoio 20 KI'm.
N3roToBineHHBI BOCBMUKPUCTAIBHBIN KBAapLEBBIM (QUIBTP M3 TaKUX PE30HATOPOB TOJYyYaeTCs CO
CIICAYIOIIMMH TTapamMeTpaMu: Ko3((GUIIMEHT NPSMOYTroIbHOCTH 1o ypoBHsAM 6 u 60 n1b — 1.5; 3aTyxanue 3a
nosiocoit mpomyckanusi O6onee 80 nb; HepaBHOMEpPHOCTh B moJjioce mpomyckanus — 1.5 nb; momoca
nponyckanus 1o yposto 6 1b — 2.4 KI'u; BxogHoe u BeixogHoe conpotusieHue 270+10 Om.

Cxema 8-Mu KpUcTanbHOro KBapLEeBoro chunbTpa.

ce c9
Z1 72 Z3 390 330 24 zs. S0 Sl g z7 z8
c1 c2 3T c4 T c5 T cé c7
75 97 97 91 91 91 75

Ha ocnonot mate V2.0 «/lecHa-M» kBapieBbiit priibTp coOMpaeTcs HEMMOCPEICTBEHHO Ha TUTaTe, HO
MpeyCMOTPEeHA U ycTaHOBKa coOpaHHOro 8-mu kpuctanbHoro K® u3 kommiekra «K®-8m u [TKD-4m».

OcCHOBHOE yCHIIEHHE CUTHAJIA TPOU3BOIUTCS KacKalaMy YCUJIMTENS HU3KOM yacToThl. [1epBbiii kackay
BbINONHEH Ha ManomymsimeM Tpansuctope VT9 (KT3102E) ¢ kosddunmentom ycunenus nopsinka 400 —
500. Cxema APV, B oTiimuue ot aBTopckoro Bapuanta TRX «Pocay, uMeeT COOCTBEHHBIN yCHIIUTENb HU3KOM
gactoTsl Ha Mukpocxeme DD1 (K174YH4), Bxitouennoit unentuuno YHY. K Beixony yeunutens APY taxoke
MOJIKITIOYAETCSl M3MEPUTENh YPOBHs NpuHHMaeMoro curHana (S-merp). Ha tpansuctope VT10 (KT815)
BBHITIOJTHEH AJIGKTPOHHBIN KIIIOY, C MOMOIIBI0 KOTOpOro myHtupyercs Tpakt HU TpancuBepa B pexume
nepenaun. C momonisio aunoaoB VD19 u VD20 B pexxume CW peanusyercs peskuM CaMOKOHTPOJIS.

MukpoOHHBIN yCUIUTENb BBIMOIHICTCS

Ha Tpau3uctopax VT14-15 (KT3102). Bxonubie CHH. J_+ 2%{: 12 E
Hend  ero  momoOpaHsl i paboOThl ¢ 2.2 100,10
JTUHAMAYECKUM MUKPOGOHOM HIIM SJEKTPETHBIM K>—| I
Mukpoponom Tuna MKD-3 (cxema BKIIOYECHHS Ge.
puc.4). VT13 — oMHTTepHBII TOBTOPUTEIIb. Epac.
®opmupoBarens HampsbkeHuid  RX/TX Fue. d 22K Erxonm

BoinosiHeH Ha pene K2. Ycumurens HY (DD2),
ycunurens APY (DD1) nuratorcst ot crabummszatopa DAL, kBapIiieBblii OMOPHBIA T€HEPATOP MHUTACTCS OT
crabmmzaropa DA2.

KaTtymiky nHAYKTUBHOCTH BBIMIOJHSIOTCS Ha Kapkacax AuameTpoM 5-6 MM mposojoMm [19B-2 - 0,16.
Karymku L1, L2 3akmodenst B akpan. Katymka L1 comepxut 28 BUTKOB, HAMOTKA BUTOK K BUTKY, KaTyIIIKa
cBs3u L1 copepxut 6 BUTKOB, oBepx L1 6mmwke k cepennne u pukcupyercs kieem bd-2 (bd-6). Katymku
L3, L4 conepxar mo 25-35 BUTKOB (ITo10MpaeTcst Py HACTPOIKE ), HAMOTKA BUTOK K BUTKY.

[TupokomnonocHble TpaHC(hOPMATOPbl BBHINOIHIIOTCA Ha (epputoBbix Kosbuax K10x6x5 1000HH
npoBosiom [19B-2 0,28. Tpaunchopmaropsr Tpl, Tp4 comepkar mo 7 BUTKOB B [BA CKPYYEHHBIX MPOBOJA.
Oobmortka 1-2 tpancdopmaropa Tpl comepxut onun Butok nposoga [19B-2 0,28. Tpanchopmaropsr Tp2,
Tp5, Tp6 conepxat 1o 7 BUTKOB B TPH CKPYUYEHHBIX POBOAA, Tp3 cOAEpKUT 7 BUTKOB B UETHIPE CKPYUECHHBIX
npoBoja. OOpamiair0 BHUMaHME HAa NPAaBUIbHOE W KAUYECTBEHHOE W3TOTOBJIEHHE IIMPOKOMOJIOCHBIX
TpaHcPopMaTOPOB, 0OCOOEHHO COOTIOACHHUS MOJISIPHOCTU MIPU COETMHEHUU OOMOTOK.

Tp5



Hacrpoiika 0CHOBHOM IJIAThI

[locne BKJIIOYEHMS] MCTOYHUKA MHUTAHUSA MPOBEPSIOT HampsbkeHne +9B Ha BbIXoAe cTabUIM3aTOpPOB
HanpspkeHus DAL u DA2 u y3en nepekitoueHus «pueM — nepegaday (npu pexume RX Ha mumHe TX
HaIpsDKEHUE JTODKHO OBITh paBHO «0» M HA000pOT, B pexxkume TX, Ha mmHe RX HanpspkeHHe JOJKHO
OBbITH paBHO «0».

Otkmouaror APY u nposepsitor HU TpakT. Pesucropom R27 ycranaBnuBaroT Hamnpspkenue 3-4B Ha
komtekrope VT9. Tok nokost Mukpocxem K174V H4 nomken ObITh B ipenenax 10—15mA.

Bxmouator pexum «TX»+«SSB» u moactpoeunsiMu  pesucropamu R70 m R67 ycranaBiuBaroT
HaNpsDKEHUS Ha KOJUIEKTOpax TPAaH3UCTOPOB MUKpOoQoHHOTO yeunurtess, Ha VT15 — 1,5-2B u 5-6B — Ha
VT14. Jlanee ¢ momomnisto renepaTopa HY u ocumiorpada npoBepsioT MpOX0okKASHNUE HEUCKaKECHHOTO
curHana (1000 I'm) B kackamax Tpakra HY TpaHcuBepa, mpu HEOOXOAMMOCTH IPOU3BOJSAT
JIOTIOJTHUTEIBHYIO PETYIHPOBKY.

Pexum obparumoro kackana VT4 ycraHaBiMBaeTCs aBTOMAaTHYECKH, U €T0 HaJa)KMBAHHUE CBOIHUTCS K
HacTpoiike B pe3oHaHC KoHTypa L1 Ha wactoty ITY.

Toxk uepe3 Tpanzucrop VT7 ycunurens KOI' nomken Obith paBen 10-20mA, nanpsoxkerne BU — 0,9-1B.
Bxmrouaror tenerpadubiii rerepoauH. YacroromepoMm mpoBepsroT udacTory Ha Bbixoge KOI' u
TesnerpaHOro TeTepoIMHA B MTPOU3BOIAT €€ KOPPEKTHPOBKY cepJeuHrKamMu Karyiek L3, L4,

Tok uepes tpanzucrop VT2 ycunurens ['TIJ] nomken 6b1Th paBen 20-25MA, Hanpsokenue BY — 1,5-2B.

Toxk yepe3 Tpansuctopsl VT1, VT3 nepBoro u BToporo peBepcuBHBIX KackanoB paBeH 20-25MA.

B 3akmouenue mpoBepsiercss pabota cxembl APY, moactpoednsiM pesuctopom R63 Ha BXoae cxembl
YCTaHABJIMBAIOT JKEJIATEIbHBIN PEXKUM paObOTHI — INTyOMHY CpadaThIBaHHUS.

Yaie Bcero HIOAHCHI B 3aIlyCKE€ OCHOBHOM IJIaThl BOSHHUKAIOT B MPABUIBHOCTU BKJIIOYEHHS B CXEMY
Tpanchopmaropa Tp3 u monsipHOCTH BUTKA CBsi3u TpaHcopmaropa Tpl. DTo HE CIOKHO MPOBEPHUTH.
Ecnu npu oTkimrodeHnn BeIBoAa 01HOM u3 00MoToK Tp3 ot pesucropa R6 mwiu R7 ypoBens curnana Ha
BBIXOJIE OCHOBHOW TIUIATBl yMEHbIIaeTcs, TO Tp3 BKIOYEH NPAaBWIBHO, €CIU YBEINYHBACTCS,
HE00XO0/IMMO TIOMEHSTh MECTaMU BBIBOJIbI JaHHOW 00MOTKH. IlomsipHocTs BUTKa cBs3u Tpl mposepsitoT
3THM € METOJIOM, TOJIBKO MTPH HEMPABMIIEHOM BKIIFOUSHHHU TIPOTIAIAET MOJIE3HBIA CUTHAI H MOSIBIISICTCS
BO30Y>KIICHHE.

CxeMa NOAKJIIOYECHHUSA OCHOBHOM ILIATHI.
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Monrtax kBapueBoro ¢puiastpa Ha miare TRX «/lecna-M»
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Buumanue!
Ha ocHOBHOII 171aT€ HEMPABUIIBHO YKa3aHa MOJISPHOCTh MOHTaXa JIBYX
nuonoB O0amancHoro cmecurens VD15-VD18. IlpaBuibHas MOISPHOCTH TUOJIOB
yKa3aHa Ha MOHTa)KHOU CXEMe.
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