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BBEILEHHE

Iutanne papmoannapatypsl OT 3J€KTPOCETH TNepeMeHHOr0 TOKa
feasetcss HauGosiee 3KOHOMHYHBIM, YHOGHBIM M HAAEKHLIM CNOCOOOM
anekTponuTaHust [lpn 3TOM 3/eKTPOHHBIE JaMNbl  annapaTypH, Kak
fIpaBuJo, NMONYYAlOT NJS HaKasaa MepeMeHHBbIl TOK uyepe3 MOHMIKAIOWHIT
TpaHchopMaTop, a ANS NHTAHUA ueNeil aHOAA, CETOK JlaMnl W BCeX Le-
Meil TPAaH3UCTOPOB MNepeMeHHbl TOK Mpeo6pasyloT B TVIbCHDYIOMHI
(TOK TOCTOSIHHOTO HaNpaBJ/eHiis, TePHOIAHYECKH H3MeHSIOIMiics Nno Be-
JIMYNHE), yMeHblas 3aTeM MYJbCalUMH TOKa A0 CTOJb Ma’oil BeJHUHHH,
uTo OH He CO31aeT 3aMeTHHX nomex (doHa) B TPOMKOTOBOpHTeJe,
TeslepoHe, Ha IKpaHe KHHECKONA M T. 1.

[Tpouecc npeo6pa3oBanus TepeMEHHOTO TOKAa B NMYALCHPYIOIHI Ha-
3bIBaeTCsl BHIMPpAMJEHHEM H OCYIECTBAfETC] BBHINPSAMHUTE-
JSMH, a Mpouecc YMeHbLIEHHS MYJbCAUHi HA3bLIBASTCS CTJa XK HBa-
HHEeM  NynbCaluH# W  OCYUIEeCTBASETCS CrAaXHBAIIHUMH
¢uabTpamMu DBunpsamMnaTenem 4acTo Ha3bIBAIOT Bech KOMIJEKC,
B KOTODHI BXOJAHT KaK COGCTBEHHO BLINPSMHTENb, TaK H CrJIaXKHBaloO-
mHA GHABTP.

OCHOBHHIMH  4acTIMH BHIPAMHTENER SABAAIGICH 3JEKTPHYe-
CKHMe BEeHTHJH—npubopul, o6.aanamoluide OLHOCTOPOHHEH TIPOBO-
AHMOCTbIO, T. €. XOpOWO MNpOTyCKalollHe TOK B ONHOM HaNpaBjelnHd H
He TpONycKalouiHe TOK HJM IJOXO NpOIFYyCKAIOUHe ero B APYTOM.

[ns nutaHMs paiHONpHEMHOR W YCHJIMTENbHON annapatype B Ha-
gTOosillee Bpemsl IIHPOKO MNPHMEHSIOTCSI NMONYNPOBONHWKOBHE
BRHNDSAMHTEJH, T. e BLIPAMHTEJIH, B KOTOpPHX B KayecTBe BEH-
THJIe HCTIONIL3YIOTCS MOJYNPOBOAHHKOBHE JIHOOH  (repMaHueBbie H
KpemHHeBble). B GoJblIHHCTBe CJyyaeB B TAaKHX BLINPAMHTENSAX TPH-
MEHSIIOT TJIOCKOCTHBle MHOMAH, ONHAaKo, KOTAa OT BHINpsAMHTeNel Tpe-
OyloTcsl HanpsixKeHHs He CBHILE HECKOJBKHX NECSTKOB BOJBLT NPH TOKAaX
no 10—20 ma, BO3MOXKHO HMCNOJb30BAHHe H TOYEUHBIX AHOOB (B BHIOPS-
MHTeJSIX CMeIleHHsl Ha YNpaBJsiollHe CeTKH JiaMil, B BBUNIPSIMHTENSIX
NHTaHHA annapaTypH ‘Ha MaJOMOUIHKIX TPaH3HCTOpaxX M T. M.).

I'epManyeBHe NHOAW TPHMEHSIOT B TeX CAydYasX, KoTla Temmepa-
Typa BHYTpPM ammnapaTypn He mnpesbiiaer -+50°C (B kpafivem cay-
gae +70°C). KpeMHHeBbe Auoabl MOTYT pa6oTaTh MIpH TeMnepaTypax
10 120°C (3a uck.mouenueM anompos 1226, pa6oTocnoco6nocTs KOTOPLIX
3aBOABI-II3TOTOBHIEJIH TapaHTHPYOT Ttoapko Ao +80°C). Caemyer or-
METHTb, YTO B HacTosllllee BpeMsl HaMeTHJack TEHNEHIIMS K 3aMeHe rep-
MaHHEeBHX XHONOB KPeMHHEBbLIMH NpPH pabore B JIOOGHX TeMNepaTypHbIX
YCAOBHSAX,

LA 3



[lo cpaBHeHHIO ¢ KEHOTPOHHBIMH MOJYNPOBOAHMKOBHE BHUTPSAMH-
teau obGjanaior 6oJsiee BHICOKHM K. M. JI. H TIO3TOMY GoJiee 3KOHOMHYHBE,
HMEIOT MeHbLUHe pa3MepH, BHIAENAT TPH pa6oTe MeHblle TemJa.
CpenHuii cpok CJayX6bl MOJIyNPOBOAHHKOBHX [HOIGB BO MHOTrO pas
GoJiblie, YeM KeHOTPOHOB.

B cocras BhmpsMHTeNsl OOHYHO BXOUHT TpaHcopMaTop THTAHHS
(cunoBoit TpaHcdopmaTop), co BTOPHYHON OGMOTKH KOTOPOro Hamps-
JKeHHe TOHaeTCsl Ha BEHTHJH, HJH aBToTpaHchopmarop. Hamuuue
TpaHnchopmaropa HJH aBToTpaHchopMaTopa B BhIIpSIMHTeNe 0653a-
TeJbHO, KOTZa BHIIPSIMJEHHOe HanpsiKeHwe CYLIeCTBeHHO GoJblie HJH
MeHblle HaMpsKeHHs] 3JIeKTPOCeTH.

Heo6xonuMo HMeThb B BHAY, YTO HH OfHa W3 uemeft Gectpancdop-
MaTOPHOTO BBIMIPSMHTEJNS WJH MHTaeMON HM amnnapaTypH He HOJIKHA
HMeTb coelHHeHHS c 3emefl. HecoGmonenue sToro ycjoBHS MoXeT
MPHBECTH K HX TOBPEXIEHHIO HJIH K TNEPeropaHuio TpeaoxpaHHTesel
9JIEKTPOCETH.

OBO3HAYEHHS BEJIHYHH

b — MHHMMaJbHAs TOJIIHHA TENJOOTBOAA, MM.

Co—emfpocrb KOHleHcaTopa Ha BXOfe CraIaxKHBamoliero ¢uabTpa,
MK,

Cg——eugocn, KOHJeHCaTOpa Ha BHIXOJe Or/aXKuBalolmero (HALTPa,
mrp.

d — MHHMMaJIbHOEe pacCTOSTHHE MeXAY COCelHUMHM [HOAaMH Ha
TeN/IOOTBOJIE H OT AHORA 10 Kpasi TENMJOOTBONA, MM.

Io — BEIMpSIMJIEHHBI TOK (NMOCTOSTHHAas cOCTaBJsioNlas TOKa B’ Ha-
rpy3ke BHINPAMHTEJS), Ma.

Iy — npefesbHO NOMYCTHMBIA BHINPSMJISHHBIA TOK, KOTODBHIA MOXHO
MOJNYYHTb OT BHINPSIMHTENS ¢ AHOJAAMH [JaHHOrO THIIA, MA.

Iy — neficTByloIee 3HaueHHe TOKa BTOPHYHOM oO6MOTKH TpaHcop-
MaTopa NHTaHHs, BKJIOUEHHOH Ha BEHTHJH, HJH BHXOMHON TOK
asrorpancdopmartopa; ana 6GecTpaHcHOPMaTOPHOTO BEHIPSMH-
Tensi — AeficTBylollee 3HayeMHe ToKa, MOTpPe6JsSeMOro Hm OT
MHTaIOMeR 3JeKTPOCeTH, Ma.

n—uMcJO TIOC/OBAaTeJbHO COEJHHEHHBIX BeHTHJefl  (AHONOB)
B KaXAOM [Jede cXeMbl BBHITIPSMHTEJS.

Ru — conpoTusJenyie, BKJIOYEHHOE MapaJJenbHo IOHOLY, KOM.

R — conporuBieHHe, BKAIOUEHHOE TIOCJeN0BaTe/bHO ¢ AHOLAMH, OM.

rg — CONMPOTHBJIEHHE CrJaXKHBaoWero (HAbTPA MNOCTOSAHHOMY TOKY
(o6MoTKa npoccens HAM 3aMeHsIOllee ero CONMPOTHBJEHHE), OM,

S — HauMeHbluasi TJOLIaAb TEMJOOTBOZA B pacueTe Ha OJAHH
IHON, CM2,

tmaxe — HaHGOJBIIAS YCTAHOBHBINASICA TeMTepaTypa BHYTPH BHIIPAMH-
Tensi (annaparypu), °C.

Pse — HOTYCTHMOE OTHOLIeHHe aMILUTUTYAHl TIepeMeHHOf COCTaBJsiio-
wmefl HanpsiKeHHS ¢ OCHOBHOM dacrotoft 50 ey Ha KOHAEHca-
Tope K ero HOMHHAaJALHOMY HamnpsiKeHnuio, %.

Pioo — TO e ¢ OCHOBHOM udacroro#t 100 ey, %.

Po— KoadHIHEHT NYyJbCAHH HANpSIKEHHs Ha BXode CrVIaXKHBalo-
mero ¢unbTpa (OTHOWIEHHe AaMIWVIHTYAH MEePeMEHHOH cocTas-
AsiOLlefi STOTO HATPSIKEHHs X 6ro NOCTOSHHOH COCTaBAasio-
medt), %.



Uy — nlocTOsSIHHARA COCTaBJAIONlAA HaNpsAMeHHss Ha BXOJE CIVIaXKH-
Bawomero ¢uabrpa, 6.

Uy — nocrosiHHast COCTaB/ISIOIAs . HATIPSIKCHHS Ha BHIXOAHHX 3aXKH-
Max BHIMpAMHTeNs (Ha Harpyske), 6.

Usx.x — nanpsixenne xosocroro xcaa Bunpsamuteas (Up u Ux np#
OTKJIIOYEHHOH Harpyske), 6.

Uc — HOMHHaNbHOE HanpsiXKeHke KOHIercaTopa, 6.

Upp — neficTByiolliee 3HayedHe 10JaBaeVoro Ha BEeHTHJH TMEPEMEHHOTo
HanpsiKeHust (HanpsKeHHe BTOPHYHOH OGMOTKH Harpy»eHHOro
TpaHcopMaTopa MHTAHHS, BBIXOJHOE HaNpsKeHHe Harpyxen
HOro aBTOTpaHcdopMaTopa MHTAHHA HJH HOMHHAJbHOE Hamnps-
JKeHHe 3JekTpocetH nns  GectpancopMaTOpHOro BHIMPSAMH-
Tesst), 6.

Uy —mpenenbHo RomycTHMOe MOKaBaeMOe Ha BEHTHJH TNepeMeHHoe
HafnpsixKeHHe (feilcTByiollee 3Haychue) NPH HAJMYHH B KaxK-
oM IJjieye oaHoro auona NaHHOro THRa, 6.

CXEMbI BBINNPSIMHTEJIEH

HanGonee pacnpocTpaHeHHHe CXeMH MOJYNPOBOJHHKOBHX BHITIPS-
MHTesieli. npHBefleHbl Ha puc. |—4.

BenTtunb uau rpynna seriudelf, BKIIOYeHHAsE B CXeMY BBIMPAMHTENS
TOJILKO IBYMSl TOYKAaMmi, OJHa H3 KOTOPbIX MpPHCOENMHEHA K HCTOUHHKY
repeMeHHOro Toka (kK o6MoTKe TpaHcdopmaropa, aBToTparchopMaTtopa
HJIH HENNCPeNCTBEHHO K 3JIEKTPOceTH), a Apyras sBAsfeTcS OAHHM M3
MCJIOCOB BBIMIPSMJIEHHOTO HanpsxeHus, o6pa3yloT NJaeyo BHOPAMI-
TeJbHOfl CXeMH.

OpHononynepuoanufi  Bunpsavurear (puc. 1). ITo srtofi cxeme
OOLIYHO BHIMOJIHAIOT BHNPSMHTENH, OT KOTODHX Tpe6Gyercsi HeGoJblUOf
TOK (He GoJsiee HECKOJNIbKHX HECATKOB MHJJIHaMIep), Hanpumep BbINps-
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Pue. 1. CxeMa ogHomno/NynepHOgHOr0 BLINPAMHTENS.

MHTEJIH CETOYHOTO CMeIleHHS, BHIMPSAMHTENH AJs ITIMHTaHHS TIpHEMHHKOB
Ha MaJOMOILHLIX TpPaH3HCTOpax H AP.

Bo Bpemsi monynepnofoB OAHOTO 3HAaKa TIMTAIOLIEro IepeMEeHHOro
HanpsKeHUSl depe3 AHOAH TNPOXOAAT HMNYJbCHl TOKa, 3apsikaroulve
kounencatop Co. Bo BpeMmsi monynepuomoB o6paTHOrO0 3Haka TOK uepe3
Auonbl (o5paTHbHN TOK) H IIYHTHPYICIME HMX cOnpoTuBJenus Ry Ha-
CTCJILKO MaJl, 4TO OH MpaKTHYeCcKH He paspsKaer KoHaeHcatopa. Pas-
psil KOHIeHcAaToOpa MPOHCXOAMT yepe3 APOCCEJb CrJa)KHBaloLUlero ¢uib-
1pa Lo ¥ narpysky, Koropas NojkJiodaercsl K TOYKaM, 0603HaYEHHLIM
Ha cxeMme 3dakamMu + u —. Kaxnablif nocnenyiouwunil uMnyabc npsMoro
TOKa uepe3 IHOAH BOCMOJIHAET 3anac sHepruu Koxnexcaropa Co.

2 3ak. 828 5



OcroBnast 94acToTa MYJLCAUKH BHIMPSMACHHOTO Hanpsxenus B ToH
CXeMe paBHA YaCTOTe MUTAIOLIEr0 NEPEMEHHOTO TOKA.

JlzyxnonynepHoaHpii BHINPSAMHTENb no MocToBofl cxeme (puc. 2).
1o HanboJes PACLPOCTPAHEHHAS CXeMa MOJYNPOBOJHHKOBOro BHINIpH-
MuTens. Bo BpeMs NOJyNepHONOB MOABOMMOrO HANPSMEHHsi OLHOTO
3HaKa KonjgeHncatop Cp 3apsKaercsi MMNYJbCaMH TOKa, NPOXOAALIHMH
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Puc. 2. CxeMu [BYXMOJYNEPHOXHLIX MOCTOBHX BHINpsIMHTeJell HA ogHO
(a) u pBa (0) BHXOJAHBX HANpsAKEHHA.

fc—
e

yepe3 rpynnul BeHTHJjel (mneun) By, u By oGpatuelil TOK uepe3 NHOIH
B naeyax By u B3 B 3T0 Bpems oueHb Man. Bo BpeMs noaynepuoion
NPOTHBOMOJ0XKHOTO 3HaKa KoulaeHcatop Cp 3apsKaeTcs HMNyAbcaMH
NpPsiMOro TOKa. NPOXOASILLIUVM Yepe3 AHOAH B Naeuax B; u B,

OcHoBHas yacToTa NyJbCalHH BHIMPSIMJIEHHOrO HanpsiKeHuss B 3TOl
cxeme B 2 pasa OoJblle 4acTOTH HaNpsKeHHs B MNUTalouleil cerd
(100 ey mpu yactote cetn 50 ey).
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Ecnan npumenuth B TakOM BHIIpsiMATene TpaHcopmaTop c OTBO-
AOM OT cpefiHefi TOUKH ero BTopu4HOi 06MOTKH [/ H n06GaBHTL B CXEMY
KoHzeHcatop C’o (puc. 2,6), T0 BbInpAMHTeNb GyleT AaBaTb ABa HA
npsKEHUs; HanpsikeHHe Ha Konaencartope C’y 6ymer npumepHo B 2 pa-
3a Meubiue, ueM Ha kougencartope Co.

BunpaMuTenu € YABOeHMeM BbINPsMJeHHoro Hanpsikenus (puc. 3
H 4). BonpsAMuTenn STH NMPHMEHSIOT OGHYHO B TeX caydasx, Koraa 6es
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Puc. 3. Cxema nByXmosiynepHOIHOTO BHIPSIMHTENA C YABOeHHeM
Hanpﬂmel-mﬂ.
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Puc. 4. CxeMa 0opHOMOJIYNEPHOLHOrO BHIIPSIMHTENS C YABOCHHEM
HanpsixeHus.

TpaHcdopMaTOpa HYXKHO MOJYYHTL BHIPSAMJEHHOE HampsixeHHe NpH-
MepHO B 2 pa3a OoJbllefi BeNNYMHH MO CPABHEHHIO C HaNpshKEHHEM
HCTOYHHKA NUTAHUSA (3IJEKTPOCETH).

B cxeme Ha puc. 3 NBYXMONyNEpHONHOr0 BHIMPSAMHTEJS BO BpeMs
TIONyNepHoaOB NOABOAMMOIO HANpsKEeHHS] OAHOrO0 3HakKa 3apskKaeics
BepXHHH KoHAeHcaTop Cg NMpsiMbIM TOKOM uepe3 NMOAL mnjeya B, a so
BpemMs MOJyNepHOJOB NPOTHBOMNOJOKHOTO 3HaKa 3apsiKaercs HuKHM{
KonjeHcaTop Cp MMUYJbCaMu NPAMOIO TOKa, MPOXOASLLUMH Yepe3 AHO-

7



oW nieya By Tak Kak 9TH KOHLEHCATuphl MO OTHOMIEHWIO K Harpyske
BLINPSAMHTENII  COElMHEHBl MOCJefloBaTeNbHO, Ha Hell moJyyaercs
yaBoeHHoe HanpsiKkeHue. C J060ro H3 3THX KOHIEHCAaTOPOB MOXHO
NOJIYYHTh BHIPSIMJICHHOE HAnpsiXKeHHe, paBHOe TMOJOBHHE OCLIero Ha-
TIPS EHHS,

B cxeme omHomoaynepuonHoro BuinpsimuTens {puc. 4) Bo Bpems
MICNYNEepPHONOB MHTAIOLIEro HANpsXXEHUS ONHOro 3HaKa HMIYJbCH Nps-
MOI0 TOKa NPCXOMAT Hepe3 AHOAH B Nuede B,, 3apsykas KoHaeuca-
vop C’o. Bo BpeMs mosynepuonos APyroro 3Haka Ha AHOAB Mieda By
nocTynaer HampsXeHHe, PABHOE C)MMe ROABOAMMOrO HalpsXKeHHsT W
HanpsKeHH Ha KouaeHcatope C’p. Bosuukaiouwme ot AeiicTBus 310r0
CYMMapHOTO HanpsKeHHS HMMYJLCHl NPSIMOTO TOKa uepe3 BEHTHIH
(unoampl) maeua B, 3apsxator koxneHcatop Co HO HanpsiKeuHs mnpH-
MepHO BABOe GoJiblledl BeJHYHHBI MO CPABHEHHIO C HANpSXKEHKeM Ha
kouzneuncatope C’q.

OcHOBHafi 4acCTOTa MYyJbCAallHH BHIPSAMJEHKOTO HampsiXKeHHs B CXe-
Me Ha pHc. 3 BABoe 6OJible 4acTOTH NHTaloLled ceTH, a B CXeMe Ha
pHuc. 4 paBHa yacToTe CeTH.

Kounencatopu. KoHaencatop, Ha KOTOpoM MOCTOSIHIIAS COCTaBJSAIO-
125 BHNPSAMJEHHOrO HanpsiXeHus He npesbiiaetr 400 8, Moxer OHTb
anekTposuTHYecKHM. [IpH GO.bWIHX HaNpAXKEHHSX MCMoAb3ylT GyMax-
Hbhle HJH MeTanno6yMaXcHble KOHNEHCATOPhl, NOCKOJbKY 3JIEKTPOJHTH-
YyecKHe KOHIEHCATOPH Ha TaKHe HANMpAKeHHs He H3rOTOBJAAIOTCS.

Nepemennaa cocraBasionias HanpsoKeHUst Ha KoHpeHcatope Cg
(nyabcauusi) He HOJIKHA MpeanliuaTh HekoTOpoH Beauuunbl. [lpu Goab-
mefi mepemeHHoH coctasasiolleit koHpeHcatop mneperpesaercs. Ocobei-
HO OTlaceH meperpeB 3.JeKTPOJNMTHYECKOro KoHIencatopa (HHOrza o
MOXKeT NpHBECTH K B3PLIBY KOHHeHcaTopa).

Jas naubonee pacnpocTpaHeHHBIX 3JE€KTPOJUTHYECKHX KOHIEHCATOo-
pos tunos K3-1-H, K3-1-M, K3-2-H u K3-2-M B cxemax Ha puc. |
3 u 4 nmonycTUMH TepeMeHHble cocTaBasiomne He Gosee 4—15%,
a B cxeMe Ha pHuC. 2 — He Genee 2—8Y oOT HOMUHAALHLIX HanpsukeHui
KoHzeHcatopoB. YeM Gosiblie HOMHHANbHOE HanpsiZKeHHe M €MKOCTb
KOHJleHCaTopa, TeM MeHblle NONMYCTHMOe OTHOMIEHHe MNepeMeHHOH . co-
cTasasiioutefi K HOMHHANbHOMY HanpsiKeHHIO.

Iass  aneKTpoaMTHYecKHX  KOHZeHcaTopoB  Ttumos  K3-1-TTM
K3-1-OM, K3-2-IIM u K3-2-OM npu Tex e HOMHHAJbHBIX HampsiKe-
HHSIX M eMKOCTAX JomycThmbl B 1,5 pasa G4abline nepemeHHble COCTaB-
JIfoUIHe.

Ias Meranno6yMa)HbiX H GYMaXKHBHIX KOHIEHCATOPOB JIOGHX HO-
MHHAJBHLIX HanpskeHHA M eMKocTelh B cXemMax Ha puc. 1, 3 u 4
JomycTHMa  nepemeHHass  cocrasasiomass 20%, a B cxeme Ha
pHc. 2—15% Or HX HOMHMHAJNBLHHX HaTpsKeHuil.

Ipoccenb duabTpa Ly {Man 3ameHsioulee ero CONMPOTHBIEHHAE) MO-
eT ObiThb BKJIOYEH B MPOBOA Kak C TMOJIOXKHTENbHHM, Tak H C OTpH-
USTEJbHHM 3HaKOM BHINDSIMJIEHHOrO HaNpsXKeHHs.

ConporvsieHus Ry HeoGXOAHMBL Al YJydileHHs DPaBHOMEPHOCTH
pacrnipenesen#si OGparHOro HAMpsXKeHds] MeXIy TMOC.eloBaTeqbHO CO-
eNHHEHHBIMH 1KM0AaMHM B KaXKAOM Ileye cxeMbl Buimpsvuteas. Bee co-
MPOTHBJEHHS! B flaHHONl CXeMe AOJKHB MMETb OLNHAKOBYI0 HOMHHAJb-
HYIO BENMUHHY C OTKJOHCHHEM OT Hee He Goaee +10%.

HovHHAJbHAA MOLLHOCTb 9THX CONpPOTHBJEHHHA B GOJIbIUIMHITBE CAy-
uaes 0,25 6r.
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Puc. 5. YcpenHeHHble Harpy3oudsle XapaKTepHCTHKH ONHOIMO-
JayneproaHbIX GecTpaHCPOPMATOPHHX BhimpsaMuTeJsed.
1—-Uy=220s, 4 nnona 70, Co=120 mrg, Rg=3,9 om; 2—-Up =
=220 6, 4 avona N70, Cp=40 mxf, Rg=39 om; 3—-Up=220s,
4 nwona N7, Co= 20 mrxg, Rg=39 om; 4—Ujp=2206, 4 amdaa
I70, Co = 120 mx¢i, Rg =239 om; 5—Up =220 6, 4 amona N7[, Co =
=40 urgf, Rg =39 om; 6—Uy=1278, 2 anoma N7K, Co=120 mxgh, Rg=
=39 o0m; 7-Upy =127 s, 2 anona JA7K, Co=40 urd, Rg =39 om;
8—Uy; =127 8, 2 aunaa A7K, Co =120 mx¢, Rg =39 om; 9— Up =
=127 8, 2 nwoaa 17K, Co =20 skf, RPg=39 om: 10-Uj =127 s,
2 nuona A7XK, Co= 20 mxg, Rg =39 om.
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Puc. 6. YcpenHeHHEe HATPy30YHHE XapaKTEPHCTHRHE GeCTpaHC-
¢opmMaTOpHHX BHINpsMHTeJell MO MOCTOBOW Cxeme.
1—Upp = 220 6, 4X2 nroaa A7, Co = 120 mxh, Rg =39 om; 2—Uyy=
=220 8, 4X2 nmoma M7, Co=20 mxd, R=39 ox; 3—Upp =
=220 6. 4X2 auona A7M, Co =120 mxf, Rg =39 om; 4—Up =208,
4%2 nmona I7M, Cp= 20 mxg, Rg =39 om; 5—Ujy =127 8, 4X1 mmon
ITK, Co= 120 mxgf, Rg=3,3 om; 6—Uy =127 s, 4X1 nmona 73K,
Co=40 mx¢; Rg =233 om; 7—Uy; =127 e, 4X1 mgmon o7, Co=
=20 mxg, Rg = 3,3 om: 8—Uyy = 127 6, 4X1 mmon N7XK, Co=120 mxe,
Rg =39 om; 9—Uy =127 8, 4X1 amon N7E am I7XK, Co= 20 mrge
Rg= 39 om.



Ecan 5THX cONPOTHBNEHAR B CXeME ¢ HECKONHKHMA fAHONAMH B NJje-
ye He GyleT, TO HanpsIKeHHe Ha NHOAAX, HMelOIHX Gojbluee o6paTHOe
conpoTuBjeHne (MeHblUMiA OOpaTHHI TOK) MO CPaBHENHIO C NPVIHMH,
MOXeT JOCTHrHYTb BeJIMYMHb TNPOOGHBHOrOo, TOrAa AHOAH BHHAZYT H3
cTpos.

IMpu omoM muone B KaXKIOM TJieYe COMPOTUBJCHHA Ry He HYMHHI

TMocnenoBaTenbHoe BKJIOYEHHE TOYEYHHX MAHOLOB He NPUMEHSIOT.
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Puc. 7. Ycpennenuble Harpy3oussie Xapak TePUCTHKU GecTpaHc-
GOpMaTOPHBIX ABYXMOJYNEpPHOANBIX BHIIpsiMuTeNell € yaBoe-
HHeM HanpsxeHus npn Uy, =127 8 u asyx mmomax HO7XK
B KamJIOM NJeue.
1—Co =120 mxd; Rg =39 om; 2—Co =140 mvef, Rg=309 om: 3—
Co =120 mrg, Rg =39 om: 4—Co =10 mr¢, Rg =39 om; 5—Cy=20 mxdp,
Rg =39 om; 6—Co = 20 uxg, Rg = 39 on.

Conpotnsnensie Rs CHAYRHWT [OJS OrpaHudeRuss HMMYJLCOR TOKa,
3apsAKaloIMUX KOHIEHCATOPH uepe3 NHONH NPH BKJIOYEHUH BHIMPSMH-
TeJs B 3JEeKTpoceTb. B cxeMax c TIOCKOCTHHIMH AMOfaMM COMPOTHBJE-
Hue R¢ OOLIUHO vwMeeT BenMWYHHY nopsinka 2—40 os, a B cxemax ¢ TO-
geynsiMy nuonamu 0—100 ou. B. cxemax c¢ TpancdhopmatopamMu u mnJo-
CKOCTHHIMH IHOLAaMM COTIpOTHBJeHHWe Rg OGHIYHO He CTaBHTCS, TaK Kak
B 3TOM CJIV43ae BEJMYHHA TOKa OTPaZHHYHBAETCA aKTHBHBIM CONPOTHBJeE-
HueM o0moTOK TpaHcdopmarTopa.

Harpy3ounble XxapakTepuCTHK® BLINPSIMHUTeNell 110 Pa3HWIM CXeMaM
C THMNOSHIMU MOJVIPOBOOHHKOBEIMH IOHONAaMH, T. €. KPWBHE, MOKa3bl-
BaioUIME 3aBHCHMOCTb BeJIMYHHBL BHNPAMJEHHOTO HATPSKEHHS OT Bend-
YHHBl BBHIIPSMJIEHHOTO TOKa I Pa3HBIX MNOABOJAMMBIX MEPeMEHHLIX Ha-
npsikeHuil, NpuBejeHH Ha pHC. 5—8.

11



d Ug & -
\ g .
34 :\\‘b\\.’n
OIS T
320 ANN 7
N _—
\‘\\
SNONL YN
™. N
~
.
™~
260
240 i
0 27 40 60 80 100 720 1740 ma

Puc. 8. Ycpennennble Harpy3ouHele XapakTepHCTHKH GecTpaHc-

¢dopMaTopHEIX ONHOMOJYNEPHOAHBIX BLINpsiMUTEJEl C yIBoe-

HHeM Ranpsxenus npu Up= 127 s u xasyx amomax J7)K B
B KaXIoM Iede.

1—Co = C =120 #&¢f, Rg = 3,9 o; 2—Co = Cpy= 40 mxef, Rg=3,9 om,

8—Cp= c(', =120 uxd, Rg=39 om; 4—Cp= c6 = 40 nuxgp,
Rg =39 om.

PACYET BLINPSIMUTEJIER

NMepsuiii Bapuant. TpeGyercsi paccunTaTtbh BHNPAMHTEND C 3a1aHHBIM
HanpsikeHneM Up unun Uy v TokoM Jo, mMOAyYyHB B TOM YHCJEe HCXOd-
HHI€ NaHHHe AN pacyeta TpaHcopmaTopa HAM aBTOTpaHcopMartopa
TMUTaHHA.

1. Ecnin 3anawo HampsKeHHe Ha Buxole dunbtpa (Ha Harpys-
Ke) Uy, TO BHOGHpaeM OpPHEHTHPOBOUHO BEJAHUMHY COMPOTHBJIEHHS (uiib-
1pa TOCTOSIHHOMY TOKY 7 # mo ¢opmyne (I11) u3 taba. | BHuncasem
HanpsKeHue Ha Bxoae ¢uabrpa Up.

2. Boiuncngem no dopmyne (1) nanpsxenue Ury.

3. Mo dopmyne (4) HaxomuMm HaWMeHbllee pabouee HampsIKeHWe
koHnencatopa Co (1 C’o ans cxXemH Ha puc. 4) u npuHumaem Gmmxkail-
ltee GoJiblllee CTaHI1apTHoe HoMuHambHOe Hanpsikenne Uc (mim paBHOe
BHIUHCJIEHHOMY, €CJM OHO COBNajaeT N0 BeJHYHHE CO CTAaHIAPTHBHIM
HOMHHAJIBHHIM HanpsiKeHHeM).

4. Tlo c¢opmyne (7) BHUHCASEM MHHAMAJbLHO HEOGXOLHMYIO
eMKocTb KoHaeHcaTopa Cop (u C’p Ana cxemb Ha puc. 4)*. Ilpu ucnosb-

* Uncnennne koadpduunentnt B dopMynax (7) yuuTHBaIOT, UTO
thakTHUECKass €MKOCTb KOHAeHcaTopa MoXet GObiTb Ha 20% wmewnbuie
0603HayeHHOH Ha HeM HOMUHaJbHONi eMKocTw (monyckaercs locymap-
CTBEHHHIMH CTaHOapaTaMH Ha KOHAEHCATOPH 3JIEKTPOJHTHYECKHE W
MeTanno6yMaxKHbie).

12



Ta6aunal
$opMYNH AXA pacyeTa BHOrAMHTeJeH HA HOJYNPOBOJAHHKOBHIX

auoxax
o cxeme Ha | ITo cxeme Ha | [To cxeve na | ITo cxeme dr?mep
Be.nunna puc. 1 pac. 2 pac. 3 Ha pHC. 4 MO‘"
yas
Up 8 (0,75 +-0,9) U, (0,4+0,45U, | ()
U 6 (1,1 = 1,35)Uy 2.2+ 2,5Uy @?
Us.xi 6 1,410y, 2,820, ©)
Uc (ne 1,410 1,410, | 2,820! 4
Medee), 6 410y T L
Iy (okomo). | 5 6, 1,81, 3,6/, ©p
Ma
To (ovomo), | g 41, 0,6/, 0,31, ©
C, (ne Lo 1o o s
Menee), mkd 900 UePso 400 UcgPioo 900 Uepso @
Co (ne rgto_ /o to_ to |
MeHee), MKP 7€0 Uolo 320U.,p., 650 U,po 750 UoPo @

! HoMmuraJsipHOE HanpsiXKeHHe KOHAeHCAaTopa C;} B cCXeMe, NOKasaHHOft HAa PHC. 4

BHIYHCAAIOT 1O ¢opMyJie (4) AJs CXeMH Ha pHC. 3.
2 Qopmyat (1), (2), (5) u (6) CAYXKAT AN BHYHCJHEHHS NDPHGIHKEHHHX 3HAYE-
BHY HanpSXKEHHY M TOKOB; NACJENHHE S8aBHCHAT OT HHAHBHAYAJbHBIX 3JIEKTPHYECKHX
X3apIK TEPHCTHK NPHMEHEHHHX AHOLOB H eMKOCTH Co. IIpH nanuux Upp ¥ Co ueM
Goabure Jo, TeM MeHbe U,
’
3 dopMysa IS BHYHCIEHHT EMKOCTH KoHAeHcaTtopa C, (H KOHaeHcaTopa CO

B CXeMe Ha pHC. 4), IPH KOTOPOfi aMIMIATYNA NepeMeHHO% cocTabJasiouleli Hanpaxe-
HHA Ha HEM He MpPEBbLILIJET NpeneJbHO ACNYCTHMOY BeJHYHHEI.

. ¢ ®opmyaa AR BRIYHCJEHHS €MKOCTH KOHAeHcaTtopa Cp, Heo6xonnMoh aas nosy-
9eHAR Ha BXOJe CrJaXKHBAKOIEro ¢GHALTPA BLINPAMJIECHIOrO Hanp AXehH: ¢ K03 pPHLH-
@HTOM HyJibcallH¥ p, He Gonee 3afaHHOrO.
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11 pooorrncenue maba. 1

O -l I bl e Rl el oy
(oxo.r’n,oo), % 750(]{'_2-‘; 320 U{,.C. 650 U,IC‘", 750 17{)—060 ©
enee), wr. o 10

Vo @ U+ Togs (1n

Us, 8 Uy — ﬁ%& (12)

ro, oM IOOO(U;.— Us) (13)

30BaHHH 3JIEKTPOJIHTHYECKHX KOHIEHCAaTOPOB HEOOXOLHMMYIO IS TNOn-
cravoBku B (opmyny (7) BennuuHy pso WM Piop BHGHpaeM npenBapu-
TtenbHo mo Ttaba. 2. Ecnu nns  JaHHOTO HOMMHAJNbLHOTO HampsXKeHHs
B TabJsuue uMeeTcs HECKONbKO 3HaueHHH pso MM Pjop, TO GepeM Hau-
Gosbumiee (UaH cpeaHee) 3HaueHwe. [lns  KoHaencatopoB KI-1TIM,
K3-10M, K3-2IIM u KD3-20M BenHiHHH pso U Piooc MOTYT OHTH
B 1.5 pasa Gosble ykasaHHHX B Taba. 2. Ing MeranaoGyMakHEIX H
GyMaKHHX KOHIEHCAaTOPUB BCeX HOMHMHAJbHHIX HalpsiKeHHil u eMkocreft
Pso=20% ©u proo=15%.

Bui6bupaeM HOMHHAJBLHYIO CTaHOApTHYIO €MKOCTb, GamxKaituiyio
Gosbllylo XK BHUHCJeHHOH mo ¢opmyae (7), wiu NPHHHMaeM BHIYHCJEH-
RYIO, eC/l4 OHa coBmamaet co cTaHmaprHofi BenwuuHofi. Ecau okaxker-
cfl, YTO 3Ta €MKOCTb BXOHMT B Fpynmy, nns Kotopofi corsacHo Ttabn. 2
Pso WA Pigo HHOE, UeM NpelNBapHTesNbHO BHOpaHHOe, TO cjelyeT BTO-
PHUHO BHIYHCIHTH €MKOCTb Mo (opmyJsie (7), HO MOLCTaBHB B Hee HOBOE
3HaYeHUe Pso WAH piop. ORPYrafAs ¥ ITOT MOJyueHHHIi 1Mo ¢opmyne (7)
pesyabrar no Oawxafiwell Gosbulefi cTaHmapaTHON €MKOCTH, MOJYYHM
HOBYIO ee BeJHUHHY.

5. Ecim  3anman  ko3bduuueHT DyabCalWH Po, TO BLHUYHCATEM
emkocts Cp nmo ¢opmyne (8) u oxpyraseM NOJyYeHHHH pe3yJnbTarT.
OKoHUaTeNLHO NPHHHMaeM HauGoJblIyl0 eMKOCTb Co M3 BHYHCJIEHHBIX
no gopmyaam (7) u (8).

6. Buiuncnsiem no ¢opmyne (9) nas KoHaeHcaTopa BHGpaHHOM
eMKoCTH Ko3(h(HIHEHT MysabCcaluH Po.

7. Tlo ta6a. 3 wau 4 BHfupaeM THN IHORA, YHOBJETBOPSIOUIETO
venosuaM Ix =1l n U;=U, npu tpebyeMOM TeMlepaTypHOM peXHMe.
Eciu Upn=U;, nng Bcex THTIOB HOMONOB, TO HaXoOHM TpebyeMoe uuc-
JI0 N NOC]EROBAaTENbHO COAHHEHHHX AUONOB BHIGpAHHOTO THNAa B KaXK-

14



Ta6baunna 2

flpefeAbAO RONYCTHMBlE OTHOWEHVSA NEePEeMEHHON
COCTaB fl0mell K UOCTOAHHOMY HOMHHAJLHOMY HANf KEHHIO
JJ A 3NeKTPONUTHYIECKHX Kon%(%nga'ropos K3-1-H, K9-1-M, K3-2-H
H -2-M

HomHHasbHBIE 3HAYEHHA
U, e Co i C'o, M5 Pso. % Proor %
8 50, 100 : 10 5
200, 500, 1000, 2000 5 2,5
10 15 7,5
12 30, 50, 100 10 5
200, 500, 1000, 2000 5 2,5
10, 20 15 7,5
20 30, 50, 100 10 5
200, 500, 1000, 2000 5 2,5
10, 20 15 7,5
30 30, 50, 100 10 5
200, 500 5 2,5
50 10, 20 - 15 7,5
30, 50, 100 10 5
10, 20 10 5
150 30 6 3
200 150* 4 2
5, 10, 20 10 5
300 30 6 3
120*, 150* 5 2,5
5, 10, 20 10 5
450 40 6 3
80* 5 2,5

¢ Toapko THma K3-2-H.

noM mieve cxeMu no ¢opmyae (10) 1. IlpoGHoe WHCJIO n OKpyriseM
1o Gawxaitiiero GoJbIIEro LEJIOro YHCAA.

! TpuBoauMHe B Ta6.. 3 Besnunidnl Uy BHIGPaHH C yueToM BepoST-
HOii HEpaBHOMEPHOCTH pacnpefefeHus oGpaTHOro HamnpsiKeHUs MeXAy
COeNHHEHHHIMH NOCJENOBATEARHO AHONAaMH (UIYHTHPOBAHHBIMH COMDA)-
TUBJEHUSIMH Rm) M BOIMONKHOCTH YBEJHUEHWS HAmpsiKeHHs mnuTamielt
sniekTpocet Ha 10% Buime HoMuHanwHOro. B cxemax, conepxammux 1o
onHomy nuony B Tuiede, BeaHuuHH Uxy MoxXHO 6path Ha 10% BHille
YKa3aHHHX B Ta6Jjuue. ’
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Ta6bnaunua 3

1 pepebHO MODYCTHMBlE peskuMbl paGoTH BHIDTAMETeJNeil,
coepyamux 00 oIEOMY NJOCKGCTHOMY JAhOoly B njiedge

Tuu tuane’ ga"(l:’.l lc 'xgmnn‘ia E: ﬂp:::(.eg Ry;+ ¥OM (¥ THN CONPOTHB-
AuOAa °C JIHHA)
Un' 8 'n' Ma Un, 8 'n' Ma
Tepmanuesse maromounsie 0uodst
n7A 50 10 120 20 300 | 5,6—6,8 (BC-0,25)
70 8 100 | 16 200 | 1,5—1,8 (BC0,25)
176 50 | 22 | 150 | 45 | 300 | 12—15 (BC0,25)
70 14 100} 28 200 | 2,2—2,7 (BC0,5)
7B 50 | 30 | 150 | 60 | 300 | 18—22 (BC-,25)
70 20 100 | 40 200 | 2,7-3,3 (BC0,5)
£ 40 10| 80 300 | 9733 (BC.n 9%
R | 70 | 27 | 100| 55 | 200 394 (7 (BC.,))
€ 55 10 | 110 300 | 47—F6 (BCN,25
ATt 70 | 35 | 100| 70 | 200| 5.6-6.8 (BC ))
50 60 150 | 120 300 | 56—63 (BC-N,2F
RTE | 70 | 38 | 100 75 | 200| 58-89 (BC-I;)
50 65 150 | 130 300 | 68—75 (BC0,25
AR | 70 | 40 | 100 80 | 200| 8210 (BCh
' 9 | 150 18 | 300
ar-uz21 | 50 1 100 | “929 200 | 4,7—6,8 (BC0,25)
20 150 | 40 300
Or-ng2 | 50 25 100 | 50 200 | 10—12 (BC0,25)
26 150 | 52 300
Aruz | 50 | 30 | 100 | 60 | 00| 1518 (BC0,25)
35 150 | 70 300
or-ig4 | 50 40 100 | 80 000 | 22—27 (BC-0,25)
40 100 | 80 200
ar-ugs | 50 45 50 | 90 100 | 3339 (BC-0,25)
45 100 | 90 200
Oruz ! 50 50 50 | 100 100 | 39—47 (BC0,25)
55 100 | 110 200
Or-127 | 50 60 50 | 120 lo0 | 56—068 (BC0,25)

16




[podoarcente maba, 8

HOnst cxem Ha | JAnst cxev Ha
Tun fyaxer| PHC. 1,3u4 puc, 2 Ryyys ¥OM (M THO CONDOTHB-
Auona °C JieHHs1)
Upe | I, #al Up, 8| 1, na
K pemnuesoie masromoujnole 0uodv
J1202 120 | 30 | 200 60 400 | 56—68
(50)* (100*| (M.IT-0,25, BC-0,25
no 80°C)
203 1201 60 | 200 | 120 400 | 100—120 (MJIT-,5,
(F0y* (100)* BC-0,25 po 70°C)
J1204 120 | 85 | 200 170 400 | 180—220 (MJIT0,5,
(£0p* (100)* BC-0,25 pgo 59°C)
1205 120 | 110 | 200 | 220 400 | 240—270 (MNIT-1,
(£oy* (100)* M.IT-0,5 mo 100°C)
1206 120 30 50 60 100 | 56—68 (M,iT-0,25,
BC0,25 no 82°C)
J207 120 | 60 50 | 120 100 | 100—120 (Mﬂ'l"-O,S,
' BC-0,25 o 70°C)
71208 120 85 £0 | 170 100 | 180—220 (MJ/T-0,5,
BC0,25 no 50°C)
209 120 { 110 50 | 220 100 | 240—270 (MJIT-1,
MJ/IT0,5 gmo 100°C)
A210 120 | 135 50 | 270 100 | 330—330 (MJIT-1,
MJIT-0,5 pno 80°C)
A211 120 | 160 50 | 320 100 | 360—39) (MJIT-1,
MJ/T0,5 mo 70°C)
J1226 80 | 110 150 | 220 300 | 150—180 (M.IT-0,5,
BC0,5 no 50°C)
J1226A, 80| 75 150 | 150 300 120—150 (MJIT-0,5,
BC-0,5 no 60°C)
Tepmarnueseie Ouodvl cpeduel MOUHOCTU
11392 E0 [ 35 500 | 70 [1000| 12—I15 (BC-0,5)
70| 15 400 | 33 800 | 10—15 (BC-0,25)




11 podonscenue maba. 8

Jas cxem Ha Jna cxem
Tan tyaxee| PHC- 1,314 Ha pHC. 2 Ry ¥om (# TER conpoTHB-
Aanoga °C JleHHﬁ)
Un' 8, ln' ma Un' ] l In' .ual )
1303 50| 35 [1200| 70 2500 | . 12—15 (BC-O,¥)
70| 15 | 750 | 30 |1500 | 10—15 (BC-0,25)
11304 50 30 [1500] 60 |[3000 10—15 (BC-0,5)
70 12 |1000| 25 |[2000 10—15 (BC-0, 25)
1305 50 15 13200 30 £00 10—15 (BC-0,25)
70 12 |1500]| 25 {3000 10—15 (BC-0,25)

* B ckoGkxaX yKas3aHhl mpefesbHO LONyCTHMue TOKH [ x 1pHE padore amonos Ge3

TenJooTBOAa.

TaGnuua 4

IIpeneabno HOTYCTHVHIE PKIMH PA50TH BHINPAMATeNeil,
COIepayuX nd OMHIMY TOU2YHIMY RAOAY B ujeue

Ons cxeM Ha Ilna cxeM Ha pmc. 2
Tan amoxa t"axc' °oc puc 1,3 u 4
Upe I, na Up e Iy ua
IIB 50 9 2 18 4
air 50 15 2 30 4
Jifh;'s 50 30 1 60 2
2B 70 9 3 18 6
2B 70 12 3 24 6
Ier 70 15 2 30 4
1031 70 15 3 30 6
I2E 50 30 3 60 6
70 22 3 44 6
H2XK 50 45 ! o :
70 33 1 66 2
21 50 30 3 60 6
70 22 3 4 - 6
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It podoancenue maba. 4

Ana cxeM Ha

Jns cxeM Ha pHC. 2

Tan xmoas; twaxc °c puc. 1, 3 u 4

Un" I ’n' Ma Uy e l ln’ Ma

J9B 50 9 3 18 6

70 6 3 12 6

I9r, a9y 50 9 6 18 12

70 6 6 12 12

494, n9K 50 9 7 18 14

70 6 7 12 14

I9E 50 15 5 30 10

70 9 5 18 10

09K, 091 50 27 3 54 6

70 16 3 32 6

Jifll 50 9 10 18 20

70 5 10 10 20

aie 50 15 6 30 12

70 9 6 18 12

II12A 50 15 10 30 20

70 9 10 18 20

i3 ‘50 22 10 45 20

70 13 10 26 20

o4 50 30 6 60 12

70 18 6 36 12

H14A 50 30 10 60 20

70 18 10 36 20

Ar-a1, Aar-u2 50 15 2 30 4

Or-Le6 50 30 2 60 4

Or-17 50 30 1 60 2

JIr-LI8 50 9 3 18 6

Ar-L2 £0 9 2 18 4

ar-4 50 15 1 30 1

19



JHonycTumMo BKAIOYAaTh MOC/AENOBATEJbHO B MJEY0 AMOALL PasHbIX
fpynn, HO OAHOro THMa (KOHCTPYKTHBHOTO OGOpMJIeHHS) C OLHHAaKO-
BuIM [, Ilpu atom cymma Hanpsikenmit Uz Bcex HHOAOB JAosKHA GhITh
He MeHblie Hanmpsukenusi Up. Hanpumep, B ojHONoJynepHogHOM BHIps-
murete npu Upp=120 8 MOXHO HOMOJIL30BaTh fABa MNOCJELOBATENbHO
ccenuneHHHX Auona: auom I7[, ans koroporo Ug=55 8, u A7TK, anga
kotoporo Ux=65 s.

8. BeqnuuHH UIYHTHPYIOLIHX CQUPOTHBAEHHA Ry, Konia n>1, Ha-
xoaum no Taba. 3.

9. Onpegnensiem I11 no ¢opmyde (5).

10. Pacuer Tpancdopmaropa uam aBTOTpaHCchOpMaTOpa TMHTAHHL,
a Takke pacyeT CIVIaXKHBaloOLIero (uAbTPa MOMHO NPOH3BECTH IO CO-
OTBETCTBYIOIIHM CMpPaBOYHHKAM.

HomunanbHoe nampsixenne KonleHcatopa Cgy B cXemax Ha puc. 1,
2 4 4 no/mkHo OHITH TaKkiHM Ke, Kak ¥ KoHAeHcatopa C,, a B cxeMe Ha
puc. 3 oHo HdoaxHo 6uith B 1,2 pasa Gosbuwe Un. Tak Kak nyabcauus
HaMpsKeHHsl Ha KoHjeHcatope Cg Mana, nmpH BHOOpe ero eMKOCTH
NepeMeHHYIO COCTaBJSAIOLYI0 MCIKHO He YYHTHBAaTh, T. €. pacyeT M0
¢opmyne (7) He NMPOU3BOAHTD.

Ilocne Toro kak G6yner 3akoHdyen pacyer ¢uabTpa W cTaHeT
H3BECTHHIM HCTHHHOE COMPOTHBJIEHHE APOCCENs] MOCTOSHHOMY TOKY I,
MCXKeT MOHaJoGHTLCS TPOU3BECTH YTOYHEHHEe pacyeTa BEJHYHHBI Ha-
npsikenus Uy Bennuuny Hanpsixkenuss Un MOXHO TaKiKe NOLOTHATB MOA
HyKHOe 3HaueHHe, M3MeHss BEJHYMHY cONpoTHBAeHHs Rg.

Bropoii BapuaHT pacyetra. TpeGyeTcsl pPacCyHTaTb BHIIPSIMHTEND
upy 3anaHHOM mepeMenHoM Hampsikesun Unr M ¢ OMonamu uMeiolle-
rocsl Tuna, T. e. ONpejeJuTh BHINPsMJeHHOe HanpsikeHHe Up M BHIpsAM-
JneHusiét ToK Io.

1. HauGonpwnit BHIIPSMIGHHBIH TOK [z, KOTOPHIl MOMKHO MOJIyHTb
C aHojamH# JaHHOTO TWna M OywBeHHONl rpynndl, a takke Ug Aias ®uX
HaxofuM mo taba. 3 uam 4.

Ecau pacyer npoOM3BOAHTCHA Lol HMeloluiics  TpaHcdopmartop
(aBToTpaHcdhopMaTop) NHTAHMA, OJSA KOTOPOro perJaMeHTHPOBaH Mak-
CUMaJbHBIH TOK BTOpHYHON 0O6MOTKH (BBIXOJHOH TOK) /11, TO mo ¢op-
myne (6) Buuncnsiem Beanunuy Jo. Korna nocnennss MeHblue BesHuH-
HH [, HafineHHOH mo Ta6na. 3 wiaum 4, Toria NPHHHMaeM BeJIMYHHY, Bbi-
qHcIeHHYI0 1o ¢opmyne (6). B npotusHom cayuae npunumaeM lo=/y.

2. lylo ¢opmyne (2) HIM 1[0 Harpy3o4YHbIM XapaKTEPUCTHKaM
(puc. 5—8) onpenensem Hampsxkerue U.

3. OnpepessieM HOMHHanbHOe Hanpskenue U, M eMKOCTb KoHMeH-
catopa Co, a TakXe Ko3(h}HUHEHT NyJbcaluy, KaK YKazaHu s nn. 3—6
nepBoro BapuaHta pacuera. Ecam Benmumna Uy onpesenena mo Harpy-
3CYHOH XapaKTepHCTHKe, To no ¢opmyne (7) caelyer  TNpOBEPHTH
JOCTATOYHOCTh eMKOCTH Cp, OTHOCSLLEHCS K JaHHOH XapaKTepHCTHKe.
Ecau e B pe3yJbTaTe BBIUMCJEHHS MONYYHTCH GOJblIasi eMKOCTb, TO
HYXKHO B3Thb OGAMKaMIIyl0 CTaHdapTHYIO GOJbLIYIO HOMHHAJBHYIO
€MKOCTb W HafiT [ Hee 1O COOrBeTCTBYIOIeH Harpy3o4Hod xapakre-
PUCTHKe HOBOe 3HaueHHe Hanpskenus U.

4, Ecm Ug<Uig, to no dopmyne (10) onpenenseM Heo6xonumoe
YACNO IHONOB 7 B KaXKIOM IJieye CXeMbl C QKDYrJIeHHEM pe3ysbTaTta
fo Gauxaiiero Gosbluero uesoro uucaa. Ilpw n>1 nmo taba. 3 Haxo-
UM BeJHYHHH IIYHTHPYIOIIHMX CONMpPOTHBNEHHH Ry.

5. Korma HyxHo nonyuurb Ug 3ajganHON BeJHUHHH (KOHEUYHO,
vienbiuelt, vem Ug), Torna no ¢opmyse (13) BHYHCASIEM CONPOTHBJIEHHE
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&ubTpa MOCTOAUHOMY Tuky ro. Ecm nMeercss rotoBwfi Apoccens ¢ co-
TpOTHBJIEHHEM OOMOTKH ry, TO ompeneaseM Uz mo dopmyse (12).

Napannenvroe BKaIOYeHHe AMOAOB. ECiM OT BHNPAMUTENS HYIKHO
nonywutb ToK o GoJbiuefi BeNHUHHH, 4eM TOK [ HMEIOIIMXCS B pacmo-
PAXKEHHH KOHCTPYKTOpA MJOCKOCTHBIX AHOAOB, TO MX MOXKHO BKJIOUHTB
no JiBe IUTYKH B KaMioe mjeyo mapajanesbho. Tlpm stom Heo6xomumo
NPHHATL MEPH K TOMY, YTOOH TOKH {10 BO3MOXKHOCTH PaBHOMEPHO pac-
TIpelleJINCh MEXKAY MapajnelbHO BKJIIOYEHHHIMH AHoAaMH., [las storo
TIOC/IEOBATENIbHO € KaXKAHM H3 HHONOB BKJIOYAIOT COMpoTHBJAEHHe Re.

Korna lo=1,5ly, npun wucnonnzoBanum muonos JM7A — N7)K wunm
J1202 — 1211 nocnenoBaTenbHble COTIPOTHBJEHHS JOMKHH GOHTb MO
5 om; ecan ke OT BHmpsMuTeNss ¢ Auonamu J1202 — [1211 HyxwHO
nMetb [o=2[,, To BkMOualoT conpotuBieHuss no 8 om. Ecim nuonu
BKJIIOYHTL NapajyiefbHo Ge3 WHAHBHAYAJbHEIX COTMPOTHBJEHHH, TO Yepes
JWONL C MEHbIIUM MPSIMBIM COTNPOTHBJIEHHEM MOXKeT MONRTH Ype3MepHO
GosbliO TOK; NMOA TeperpeeTcss W BHIAIET H3 CTPOS.

3apsgka akkymyastopos. Ilpu pacueTe noJynpoBOAHHKOBOrO BHI-
NPAMHTENA I 3aPAAKH aKKYMYJATOPOB HEOGXONMMO YUYHTHIBATh, YTO
NoABOANMOE NepeMeHHoe HanpsixkeHne Uy M BHMpsIMJIEHHBIH TOK I mpu
HCTIOJIL30BAaHAH CXeM Ha pHC. 1 H 2 He JIOJIKHH MpeBHINAThL BeJHYHH,
yKkasaHneX B Ta6a. 3 [lpu 3TOM 32 HeHamOOGHOCTBIO M3 CXEM HCKJIO-
yaloTesl craaxuBatomine ¢uabTpul  (KoHpencatopu Co, Cg, HpoC-
cenb Lg). ARKymMynsTop BkJouaercss Ha Mecto KouneHcatopa Co.
INcnBonuMoe HanpsixKeHHe NOMIKHO PEryJHPOBAaTLCA C TAaKHWM pacueroM,
4TOGH Ha BHIXOJE HArpyEHHOTO BHIIPSMHUTEJNS MOXKHO GBIIO TONYYHTH
HampsuKeHHe, TPEBHIUAIONIee HANpsIKeHHe aKKyMYyJsTopa B KOHIE €ro
3apsna. Ilns sroro conporuBieHHe Rs MOMHO CHEJaTh TepeMEHHHIM.

PaGoTa Ha aKTHBHYI0 HJIH HHAYKTHBHYI0 Harpysky. IIpu paGote
OJIHOTIONTYTIEPHOHOTO BHNpAMUTENst (puc. 1) Ha aKTHBHYIO HWJIH HHIYK-
THBHVIO Harpysky, HalpHMep Ha COTMpPOTHBJIEHHE HJIH Ha OGMOTKY pejie
(xonnencatopn Cp u, Cyp B cXeMe OTCYTCTBYIOT), BHITIPSAIMJIEHHH TOK
H NONBOAMMOE HampsiKeHHe MOTyT OHITb BIABOe GoJiblle YKa3aHHBIX
B TaGsn. 3 u 4 AJs COOTBETCTBYIOIIHX xuonoB. Ecsu conmporuBienne Re
mano, to Up= (0,42+0,45) Urs.

B cayvyae paGoTH Ha TaKylO e HaTpy3Ky BRMIPSMHTEJS TI0 MOCTO-
Boii cxeme (pHuC. 2) OT Hero MOXKHO MPH TeX e MAHOAAX TNOJYUYHTH
BIBoe Gosblunil BHIMPSIMACHHHI TOK, HO NOABOAHMOE HampsiKeHHe IO
CPaBHEHMIO C BeJHYWHAMM, VKa3aWHLIMM B Ta6a. 3 u 4, yBenwunBarth
Hemb3sa. [lns atoro cayuass Up=~0,9Ury.

TMpumep pacyetra 1. PaccuntaTh FPBHIPAMHTENH MO CXeMe C
yaBoeHueM Hampsixenus (puc. 3) co cuenyiomuMu ganHbMu: Uy=250 s,
lo,=065 ma, p,<10%, ry =300 oM, tmaxc < 50°C, KoHpeHcaTOpH
K3-2-H. Buipate sennunnn Uy u Iy, HeobxopuMbe Ajisi pacyeTa aBTo-
TpaHcdopMaTopa MHUTAHHS STOTO BHMPAMUTEJNS.

1. Tlo ¢opmyne (11)

300-65
Uo=250+m"¢270 8.

2. ITo ¢opmyae (1) ana cxeMbl ¢ ynBoeHHeM HaNpsKeHHA
Up=10,4-270==110 8.

3. Mo dopmyne (4)
Upr= 141110155 &
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Bri6rpaem cTanpapTHOe HOMHHaJAbHOe Hanpsxenne Up=300 s.

4. Cornacio Tabn. 2 mnm Up=2300 & HamGoibluee 3HaueHHE
DPse = 10%. TonctaBnns ussecTHHe HaM BedmuBHH Jo, Ug B pPge B
dopmyay (7), HaxoauM, 4TO

65
Co=900- 355779 > 20 MK
Mo dopmyae (8)
C,=650- F70.10= 15,6 mxd.

Mpunnmaem Co=20 mxd. IOns raxoii emkoctH mpu Uc=300 & penu-
YHHA Psp He OTJIMYAeTcsl OT paHee BHIGpPaHHOM.

5. CornacHo Ta6s. 3 1AS TPOEKTHPYEMOTO BHIIPSMHTEJNS [PHUTOAEH
mo6oii u3 guonoB cepun 17 (/=150 ma>ly=65 ma). Ecnn BmGpath
nvons 7, To mo <opmyne (10)

6. Cornacio Toit e Tabn. 3 Rp=47—56 xom (tun BC-0,25)
7. Tlo ¢opmyane (5)

Iy =3,6-65 = 234 ma,

7. e. aBToTpaHcopMaTop nosEeH OHTh paccuutan Ha Uy =110 6 1
lu=234 Mﬂ%0,24 a.

B nocTpoeHHOM MO AaHHOMY pacyeTy BHUIpsIMHTeJe TION6OPOM Be-
JIMYHHE CONpOTHBJEHHA Rg OHJia ycTaHOBJeHa TpeGyeMas BeJHYHHA
Up=250 ¢ mpu [y=65 ma.

Mpumep pacuetra 2. Paccuntath GecTpaHcdopMaTOpHHA OAHOMO-
JNYNepHOAHHA BHNPAMHTENbL CO CHENYIOIMMH JAHHLIMU: HaNpsXeHHe
snekTpoceTn Uy =220 6, Us=250 6 I,=100 ma, p,<15%,
tuaxe << 50° C, muonu 71, xoupencatopn K3-2-H.

HOas muomos I7I0 B oaHomosynepuopHoii cXeme (cM. Ta6n 3)
Uyp=55 6 u I;=150 ma, . e. oun Gynyr paGoTath c HEAOrpyskoif mo
TOKY.

1. Bouncasem mno ¢dopmyne (2) manpmxenne Uy, B3siB cpejHee
3HayeHHe uYCjAeHHOro Kospduumenrta 1,2,

Un = 1,2'220 == 264 8.
2. o ¢opmyne (4) paGouee HampsKeHHe KOHAeHCAaTOpa AOJNKHO

GHTL He MeHee
Uc=1,41.220=310 s.

IlpunumaeM cTaHgapTHOE HOMHHAJLHOE HanpsKeHHe Uc=450 s.
3. Us tabn. 2 pmaas Uc=450 68 GepeM HauGoabluee 3HayeHke
Pso=10% u mo ¢opmyae (7) waxomum, 4r0o
100
Co=900- z5575= 20 mrceh.
HOns emxoctd 20 mxgp npy Uc=450 6 BeduYHHA pgo COQTBETCTBYET
paHee BHIGPaHHON.
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4. Ilo gopmyne (8)
100
Ce =:750~m =19 med,

T. e. BHOpaHHas emkoctb Co=20 mx¢p obecneant Kos(puuUEEHT OYJIb-
canu# MeHee 3aJaHHOTO.

H3 puc. 5 Buano, uro npu Unn=220 8, Cy=20 Mk, R6=39 om u
Io=100 ma Mu nmeem Upy=267 8, 1. e. mo dopmyse (2) Guma noxy-
9eHa JOCTaTOYHO ToyHasl peauuuHa U.

5. PacueTHH#l KoadduuueHt TyJBCAUHH HAMpsKEHHs HAa BXOAE
criaxkuBaiouero ¢uabtpa mo ¢opmysae (9)

100
Do= 750-m x 14%,

T, e. Menblie sanaxnoro (15%).
6. ITo dopmyne (10)
220

[ —

=% =%

7. Llynrupylomue conpouuBieHuss Ry BHGHpaem no 66 xom TH-
na BC-,25 (taba. 3).

8. Yro6u noayunte Ug=250 e, corsnacio ¢opmyne (13) duabtp
DOJDKeH WMeTb COMPOTHBJEHHE TIOCTOSIHHOMY TOKY

1000 (267 — 250)
ro=—j50—— == 150 ox.

Npumep pacyera 3. PaccuutaTh BHOPAMUTENb C AaHHHMH NpPH-
Mepa 2, HO Ha TOK [p=120 ma.

Tax kak Iy Gojelre, yeM B NMpeAHAylleM NPHMepPe, TO, OYEBHIHO,
norpeSyetcst Gonbluas emkoctb Co, s KOTOPOR psg GyHeT COOTBET-
crBenHo Menblue. [Ipuuumaem psp=6%.

1. ITo dopmyae (7)

120
C.=900‘m=40 HED.

Ilo dopmyae (8)
120
Co= 75055715 == 22,5 mK(p.

IMpunumaeM Co=40 mx¢g. Ina KoHZeHcaTtopa Takofi eMKOCTA pge

COOTBETCTBYET INPelBApPUTEJbHO BHGPaHHOMY.
2. PacueTHH#l Koa(dHUHEHT myJabcauuH no gopmyde (9)

120
Po=T50" 5575 = 8,5%.
3. Kak » B wmpemmaymem npuMepe, n=4 u Rg=56 KoM,

tun BC-0,25.
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MOHTAX AHOAO0B

MonTax AMOAOB B BHNPAMUTEJAX CJeIyeT NPOUIBOAHTL, YUHThI-
Bas, 4TO MOJIOKHTEJBHHH MOJIOC BLIIPSIMJIEHHOrO HAamNpsKeHHS B J0GOH
CXeMe [OJy4aeTcH:

y TJIOCKOCTHRIX HHOLOB, Nepeunc/ieHHHX B Tabn. 3, Ha BHBOIE,
COeIMHEHHOM C KOpmycoM;

y TOYeuHHX Anofos cepHH JI9 na BhIBoje, NPOTHBONOJOXKHOM Bhi-
BOLY C KpacHOM MeTKOf;

y toueunnix guomos 11 u J[14A wa BHBOde ¢ uepHOH MeTKOM;

y Toueunnix nwonoB cepuit HI-L1— AI-L14 na BhiBoze, npoTu-
BOTOJIOKYOM BHIBOLY, OKOJIO KOTOPOrO Ha KOpMyce CTOHMT 3HaK +.

Ecan nonoxurenbHEN NOJIOC BHIIPAMHTENS HA MJOCKOCTHHIX MHHO-
nax COTNacHO CXeMe 3a3eMJATbCS He JOMKEH, TO KOPNMYCH 3THX [HO-
EOB c/aelyeT HafAeMXHO H30JMPOBaThb OT METAJJIMYECKOrO LIACCH.

HAvonm J1202 — 1205 u J303 — 1305 HyxHO 0GS3aTeNbHO MOH-
THPOBaTb Ha MeETa/VIHYeCKOM [UACCH pa3MepaMH He MeHee YKa3aHHBIX
B ta6n. 5. [accu npu 5TOM OTBOAHT OT AHOAOB H pacceHBaeT BHAE-
JifieMOe HMH TemJo, T. €. INacCH Hrpaer poJib TelJICOTBOAA.

Ta6anuna 5
MuBdaMajJbHbIE PasMepH TemI00TBOJOB

Tun asoga S, cut d, mm b, mm

J1202—]1205 40 75 1
303 30 60 3
J1304 50 80 3
1305 200 155 3

Jlnonbl H30JHPYIOT OT IIACCH C MOMOIILIO CJNIOASHHIX TPOKANOK
¥ TJ1aCTMACCOBBLIX BTYJIOK, KOTOPHIMH KOMIIEKTYIOTCS AMONLI 32BONAMH-
p3rotoBuTeNsiMA. [lJsi JIyYIIEero paccesiHHsi Telia MJOCKOCTb LIACCH, HA
KOTOPOM MOHTHPYIOT [HOLH, HYXHO pacrmosjaraTh BepPTHKAJbHO H
TIOKPHIBATh IACCH YePHOH KPacKoil.

Jlnonm ocTaNbHBIX THNOB, NepeuHcieHHHe B Ta6a. 3 W 4, Hocra-
TGYHO XOPOIUO OXJAXKAAIOTCH, €CJH HX MOHTHPOBaTb B TOJBELIEHHOM
COCTOSIHHH.

lepmManueBule OuONH H KOHIEHCATOPH HAf0 Pacnojaratb BO3MOX-
HO JaJjbllle OT HarpeBalOMMXCH 4YacTell annapaTryphl.



LleHa 06 kon.
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