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Mpeaucnosue

CoBpemennsle A0CTHKeHust HAYKH W TeXHHKHA B O6/MaCTH pajHO3/eK-
TPOHHKH NOZBOJMJH Pe3KO yMeHbUINTh rabapHTHHe pa3Mepnl H3jesuit
BAEKTPOHHON TeXHHKH.

B cBA3M ¢ npHMeneHMeM HHTerpajibHHX MHKPOCXeM YAajoch 3HA-
YHTENBHO YMEHbUIHTh 00beMB pajHodfexTponuoi anmapatyput (P3A)
u annapatypul cpeacts cesian (ACC) M OLHOBpEMEHHO YAYYIIMTR HX
KayecTBeHHHE XapaKTEPHCTHKH H MOKa3aTe/H HAACKHOCTH.

B wMenbuiefi crelleHH MHHHATIOPH3aUHH NOABEPrAHCH TpancdopMa-
TOPH H APOCCENH, KOTOPHE fABAMIOTCH 06f3aTeNbHHIMH 3JleMEHTaMH ycT-
poficTB ajtekrponnranus mo6oit PIA. OcnosHofi npuuunoil sroro fABjis-
erci To oO6CTOATENBCTBO, YTO B NRPOMBIIJIEHHOCTH OTCYTCTBYIOT Mar-
HHTHRlE MaTepHA/JH C NOBHIEHHOA HMHAYKuME HacblileHHR H B HejocC-
TaTOYHOR Mepe pelileH BONPOC TeMJIOBHX PEXKHMOB.

Temneparypiunie ¢akropbl OKa3BBAIOT CYIUIECTBEHHOE BJHSAHHE Ha
paboty ocHoBHHIX Y3a10B PDA u ACC — HCTOYHHKOB BTOPHYHOIO 3JeK-
TPONUTAHHUA.

B [20, 26] npoanann3npoBaHo M IKCMEPHMEHTANBHO [JOKA3aHO BJAH-
siHHe TeMNepaTYPHOr'O pexHMa Ha BHOOP ONTHMAJbMBIX COOTHOUIeHHH
npH NPOEKTHPOBAHHH H pacyeTe TPaHCHOPMATOPOB H jApoccenelf. Yera-
HOBJIGHO BJIHAlHe TeMNepaTypsl mNeperpesa CepAeYHHKOB H OOGMOTOK
TpanchopMaTopoB H Apoccesiel Ha 3Kcriyarauuonswe u paboune Xa-
PaKTCPHCTHKH, KOTODHe 3aBHCST OT MHOTHX (DaKTOpOB: KayeCTBAa Mar-
HUTHOrO MaTepHaja; NOTeps B CepleuHHKe H OOMOTKAX, COOTHOMIEHHS
3THX NQOTepb; TeMmiepaTypH OKpyxaiolle cpeanl; Koadduumeara sanon-
HEHHA; TEXHOJOTHH H3rOTOBACHHA; KOHCTPYKUHH tpanchopMaropa HAH
Jipoccensi; MecTa YCTaHOBKH, cnoco6a H M/OmaAH KpefieHus Ha HIACCH;
TeMIiepaTyPHOr0 KOHTAKTHOrO CONPOTHBJEHHS MEXay IMACCH H TpaHc-
dopmaTopoM uiH apocceneM H Ap.

B pasnnunoft TeXHUYeCKON JHTEpPATYPe H HOPMAaTHBHO-TEXHHUeCKOH

JAOKYM@HTaUHH no CrandapTH3auul NPHUBOARTCH pa3po3HeHHble CBepe-
HHL no ManoraGapuTHHIM TpaHchopMmaropaM H ApocCefsM, H3roToBjs-
eMblM NpOMHIUJCHHOCTHIO, B HacToslleM cnpaBodYHHKe CHCTEMATH3HPO-
Ba®bl B QCHOBHOM CBeleHHA lo u3jedusM, KOTOPH® npiMeHsioTca B PIA
# ACC. Kak npasuso, 3TH TPaHC(OPMATOPH H APOCCE/H MaJOMOLIHBIE
H majorabaputusie, [lo MHOrooGpasHio peXxuHMoOB pabOTH, HpelbaBJse-
MbiM TPEGOBaHHﬂM 1 YCJAOBUAM 3KOIviyaTanHd OHH BEJeasllOTCA B Ca-

5



MocToRTenbHyto Tpynny. Ot o0ObMHBIX MOLIHHIX TpaHcHOPMATOPOB H
JApocceselt MajorabapHThble OTJHYAIOTCH B IePBY0 odepellb KOHCTPYK-
nuet u raGapHTHRIMH pasMepaMH, a TaKiKe PAJAOM CYUIECTBEHHBIX clle-
HHGBHICCKHX COOTHOUIEHHH 3JEeKTPHUECKHX TapamerpoB. B cnpaBounuke
TipHBECHB naHHble TpaHcHOPMaTOPOB H Apoccesieff, MOIHOCTD KOTOPHX
He TIpeBHIUIAeT KHAOBATTA.

Hacrosufi cnpaBoyHuK He 3aMeHSeT TEXHHYECKHX YCJAORHHA, YT+
BepK/JaeMHX B YCTaHOBJEHHOM MOPAJAKe, H He ABJASeTCH] OpHAHIECKAM
JOKYMEHTOM AJIfi NpeJbABJAeHUsi PeKnaMauu.

TTocTpoeHHe cnpaBRoYHHKA, € TOYKH 3peHHA aBTOPOB, HeoOXonuMoeE
KOJIHYECTBO HW/MIOCTPANUOMHOro MaTtepuasja u Tabiuy o6/eryaioT nodb-
30BaHHe HM H JeJaloT AOCTYNHLIM He TOAbKO Adst paspaboTuHkos PDA,
HO H AJs WIMPOKOTo Kpyra paanosioGuresedl.

Bonpochl fipuMeHeHHs1 Tpanc(OpMAaTOpOB M jApocceiell pPaccMarpH-
BAOTCA € yYeTOM MeXaHHYECKHX H KJIHMAaTHYeCKHX Bo3jelfcTRufl, npu
KOTOPHX OHH 3KCIIYaTHPYIOTCH B PEasibHRIX YCAOBHSAX.

OT3eiBa H IOXeNlaRHsl YHTaTedeffl NPOCHM HAnpaBiATbh No ajpecy:
101000 Mocksa, ITouramt, afa 693, usn-80 «Pagne H CBA3bY,

Asropoy



PASAEN NEPBLIA
OBL{ME CBEEHMS

TpauchopmaTopsl u JApoccead saABAsIOTCA Hnanbodee MIHPOKO HC-

noJib3yeMbIMH 2/ieMEHTAMH B pa3/IMuyHo#l paaAHO3NeKTPOHHOfl anmnapa-
Type.
TpauchopMaTopsl nuTauus NpeobpasyioT NepeMmexioe HaTpPAXKEHHe
RNepBHYHOIO HCTOUHHKA B JiOOble ApDYyrHe 3uaucHHA, HeoOXOAaHMHle AR
HopMasibHoro GyHKUHOHHpOBaKus annapartypsl. KpoMe Toro, tpancdop-
MaTop [MHTaHUA M(03BOJsIeT NOAYYaTb DAL BTODPHYHBIX HANDFXEHHH,
9/IeKTPHUECKH He 3aBHCHMBIX APYT OT ApYra H oT nuramowel ceTy,

Coraacytowne TpaucdopMaTopsl npejHasHayeHdsl B OCHOBHOM Ans
COr/IacOBAHHA CONPOTHBJAEHHH pa3NHUHBIX Y3JOB ycTpofiicTB, npubOpOB.

HIMnynwcHble TpancdopmaTopsl NpefnasHayeHH AJs nepefavd HAH
npeo6pasoBaHHs HMIY/LCOB HANPSKEeHHA WMAH TOKA onpegefetHoi dop-
MH M JAJHTeNBHOCTH MeXXAy Pa3fHYHLIMH 3BCHbAMH 3AEKTpHUYecKoiH
CXeMHL.

1.1. OcHoBHbIe TEPMHHBI W ONpeAeneHts

Tpauchopmarop — CTaTHUECKOe 3JeKTPOMAruHTHOE YCTpPOMCTBO, HMe-
ollee He Meiee ABYX HHAYKTHBHO CBf3atibiXx OOMOTOX M npexHasHa-
YeHHOe AAst Npeobpa3oBaHHs MOCPEACTBOM 3/CKTPOMATHHTHOH HHAYK-
LUHH ORHOH HAM HECKOJNLKHX CHCTEM NepeMeHHOro TOKa B OJAny HJH He-
CKOJILKD APYTHX CHCTEM MepeMeHHOTO TOKa.

TpanchopMatop Manofl MOWHOCTH — TpauchopmaTop ¢ BHIXOAHOM
moutHocThio 4 KB - A u nuxe a4asa oanodasustx, 5 kB-A K uuxe aan
Tpexdasnnx cereil.

TpancdopmaTop nuTaHus 3aexTPoHHofl annapaTypsl — Tpancop-
MaTop Masiolf MOIUHOCTH, NpeiHa3HaueHHnd Ans npeobpa3oBaHHA Hall-
pAMeHHs 3MEKTPHYECKUX ceTefl B HanpsKeHHs, HEOOXOAUMBIE A INHU-
TaHHs 3NeKTPOHHOON annaparypst

Curnanpabtit TpancdopMartop —— TpaHchopMaTop Manoil MOILHOCTH,
NpeAHa3HaYCHHBIR AAA NepefadH, Npeobpa3oBaHHA H 3ANOMHHAHHA 3Jlek-
TPHYECKHX CHIHAJOB.

Humnyabcustit  TpanchopMaTop - CHrHajJbHBIE — Tpancdopmatop,
NpeanasuadeHuslit A8 nepenaud, GHopMHPOBaHHSA, Npeobpa3oBavHiA H
3aNOMUHAKHSA HMIYJIbCHBIX CHIHAJOB

BxonHo#t TpancdopMaTop — curnaabubtit tpancdopmatop ansa cor-
JflacoBalis BHYTpEIHEro MOJHOrD 3JEKTPHYECKOrD CONpPOTHB/ACHHS HC-
TOUHHKA CHrHaja C [OJHBIM BXOJAHBIM CONpPOTHBJCHHEM GYyHKUHOUAb-
HOro yana 3AeKTPOHHOH annapatypsl

BoixogHo# TpancopMarop -— curuanpHbi  TpascdopmaTtop  AaA
COrflacoBalHA BHIXOAHOIrO NOJAHOrD 3/eKTPHUECKOrO COMNPOTHBNEHHA Kac-
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Kajfa, SMeKTPOHHOR annapaTypH ¢ MOMHLIM CONpPOTHUBAEGHHEM Harpys3KH.

Homunaasuut pexum paborut Tpanchopmaropa (apoccess) — pe-
AHM, NPH KOTOPOM 3HAYCHHS KAaXJOro napaMerpa pasHbl HOMHHAa/b-
HEIM.

HoMunanbioe BTOpHYHOE HANPAMEHHE — HANpsKeHHe HA 3AXKHMaXx
BTODHYHOH OOMOTKH MpH Harpysxe OOMOTKH HOMHHA/MbHBIM TOKOM € KO-
3QQHIUHEHTOM MOILHOCTH, DaBHHM }, NpH NpHJOMKEHHH K nNepBHYHOH
O6MOTKe HOMMHAJbLHOrO HaUpPsXeHHS ¢ HOMMHaJAbHOR YacTOTOM.

HoMuHanbioe CONPOTHB/ECHKHE HAFPY3KH — CONpDOTHBJEHHE, HAa KOTO-
poe paccyHTa® TpanchopmaTop.

Hanpsoxenne xonocToro xona TpaHchopMaTopa nHTAHHS — HaNpsi-
KeuHe Ha /MOGOH pa3oMKHYTOH BTOPHYHOH O6MOTKe NMpH HOMHHAJLHBIX
YacToTe M HaNpsXeHHH Ha NepBHYHOA oOMOTKe,

HoMHHaabHas MouHOCTL TpauchopMaTopa — cymma  MouixocTedl
BTOpHYHBIX 0OMOTOK TpaucdopMaTopa Maaofi MOIMHOCTH, B KOTOPOM
MOUIHOCTE KaXXAOH OOGMOTKH OfpeaeaseTCs NpPOH3BefcHHeM HOMHHAa/b-
HOro TOK2 Ha HOMHHAJbHOe HAMpsiXKCHHe.

FafapuThaa wa® THnosas MOWHOCTh TPaHChoOpMATOPA — TIOJIYCYM-
Ma MolHocTell Bcex yactelt oOMoTOK TpauncdopMaTopa.

[IpuMeyanne MowsHocTbio YacTH OOMOTKH fABJAETCH NPOH3BE-
JAeHHe HanOOJbLIEro AJHTEJbHO AONYCTHMOrO B 3TOH 4YacTH TOKa Ha
HanGoAblllee ANHTENILHO AOTYCTHMOe HanpsKexHe 3Tofl YacTH.

Kospduupenr TpaHchopmayuH - OTHOWEHHE YUCJAAa BHTKOB BTO-
pHuHOf OOMOTKHM K YHCJY BHTKOB NepBHUHOH HAH OTHOLUEHHe Hanps-
JKEeHHSl Ha BTODHYHOM OOMOTKe K HalpsiXKEHHI0 HAa NepBHYHOH obmoTKe
B pexuMe XonocToro xona Oes yuweTa majenns Hanpsi)KeHH® Ha Tpanc-
dopmarope.

Iforepu rTpanchopMmatopa — aKTHEHAsE MOHIHOCTL, pacxoayemad B
MaruuTiof cdcreme, oOMOTKax H APYrHX uacTax Tpaxchopmartopa nps
Pa3iMuYHBIX pexumMax paboTof.

1.2. Knaccuduxaums TpaHcpopMaropos u ApocceneH,
ApMBeeHHBIX B CNPAROYHKIKE

ManoraGapuTiuple TpaucpopMaTtops H ApOCCeNH MOLYT KAaCCHOH-
IHPOBATHLCA MO PANHUHMM NPH3HAKAM: (YHKIHOHAILHOMY Ha3HAYEHIO,
pabouell MacToTe, MEKTPHUCCKOMY HaNpSKEHNIO, 3CKTpuuecKofi cxeme,
4 TaKkMe KOHCTPYKTHBHLIM NpH3HAKaM

DYRKYUORAAbHOE HA3HAWEHHe, DTOT KAaCCHGOHKAUHOHKBIT npH3NaK
XapakKTepHayer OCHOBHEIC (QYHKUHH, BHAOJNseMble TpauchopmMaTopoMm B
s.eKTpudeckofi cxeMe, Corsacio AanuHoMy npHsiaxky wagoralapuTtubie
TpancQopmaropll MNOAPa3AC/AAOTCS HA TpaHchopmMaTopu I H-
TAaHHA COTAACYOIWHE HHMIYIbCHY e

Pabowasa wactora rpancgopmaropa — OAHH 13 HaubGoNee BaiHBLIX
napaMeTpoB, KOTOPbUi oOupexesseT PsijJ XapaKTepHCTHK H3Aenns, Has-
gaucuiie n 064aCTh BO3MOMHOIO IlipHMeHeHus. [lo 3TOMY mNpH3HaKY
Tpaucdopmaropl MoOryT OuiTh KJacCHOHUHpOBAHLI Ha: TpaHchopmaro-
puf  nonwxenutoft wacrtorsf (ke S50 '), npoMumaernoff  vacToTH
(50 In), nosbiweunofl npoMuwsckuofi uactorsr (400, 1000 Iu), mo-
Buirenuofl  wactorsl (Ao 10000 I'm), Buicoxoft uacToTuf  (cBHUIE
10000 Tu).

Jaexrputeckoe nanpsocenue. [lo pgaunomy npusHaxky Ttpauncdopma-
TOPbL MOMHO Pa3fesauTh Ha HK3KOBOAbLTHLIE, ¥ KOTODbIX Hanpsxe-
Hue mobofi ob6MoTkH He npedbiwaer 1000 B, u BoicOKOBOJMbLTHHE,
y KOTOpbX Hanpsixexue moGoli 06MOTKH MOMeT npesbliraTe 1000 B.
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JaexTpudeckan cxema. Ilo panuomy npusHaxk) TpancdopmaTopH
noxpasfenfioTCsi Ha OAHOOOMOTOYHHE ABYXOOMOTOYHBE
W MHOTroOOMOTOUHB 2,

OnHoo6MOTOUHBIH TpaHcgopMaTop — aBTOTpPaHCPOPMATOP, B KOTO-
poM MexAy Nepsuunofl (BXORHOf) H BTOPHuHON (BbIXOAHOA) OOMOTKa-
MH KpoMe 3NeKTPOMArHHTHOM CBS3H CYUICCTBYeT e€mle H HeOCPeNCTBEH-
Has afekTpHueckas. Tako# TpanchopMaTop He HMeeT ra/ibBaHHYeCKOH
pa3Bsi3KH.

JAeyxo6moTouHbli TpauchOpMaTOp HMeeT OJHY MEPBHYHYIO H OAHY
BTOPHYHYI0 OOMOTKH, a MHOrOOGMOTOUHbBIA — HECKOJBKO BTOPHUHBIX 00-
moTOK. Bee 06MOTKH ABYXoO6MOTOYHBIX H MHOroo6MOTOYHBIX TpaHcdop-
MAaTOpPOB 3/ACKTPHYECKH He CBA3AHH APYT C APYroMm.

Koucrpykrushoie npudnaku. DT0 OCHOBMble KJIACCH(HKAUHOHHblE
npH3HAaKH TPaHcHOPMaToOpoB, B OCHOBE KOTODPLIX JEKAT KOHCTPYKuHSA
MarHHTONPOBOMA, ero KOoH(QHIypauHs H TeXHOJOrHs HaroTosaenus. [lo
KOHCTPYKUHH MAariuTONpoBoAa omnpefenseTCs KOHCTPYKUMR Tpancdopma-
TOpa, T. €. Ha3BaHHe MAarHHTONPOBOZA ONpefesseT KOHCTPYKTHBHbIR
npusHak tpaHchopmaTopa.

KOHCTPYKTHBHO MAarHuTONpOBOAH TpaHchOpPMaTOpPoOB H Apocceneit
nojpa3fensitorcess Ma G6poHeBhle, CTEpXMHeBWe H TOPOHAAJb-
Hole (Kkonasbuesnsie). CooTBeTcTBEHHO TpaHedOPMATOPH H APOCCEH
B 3aBHCHMOCTH OT KOHCTPYKUHH NDPHMEHSieMOrOo MarHHTONPOBOJA NOJ-~
pasgesstiorcs Ha Opouenble, CTepI)KHEBHIE H TOPOHAAaNbHLIE,

MaruutonpoBoan apocceieil CrAaXKHBalmWHX (HALTPOB OTAHYAMOTCH
OT MAarHHTONpPOBOJOB TpauchopMaTOPOB Ha/iHYHeM HeMAarHHTHOro (BO3-
OYWHOro) 3a30pa, YTO 1103BQASieT AOCTHYL NPH OAHHAKOBOM TOKe ToA-
MarHHuHBaluHS 3HAYHTeNbHO OGosbllell HHAYKTHBHOCTH, @ TaKXe 3Ha-
YHTENBHO YMEHBWHTL CTENeHb H3MCHEHMHS HIAYKTHBHOCTH Apoccens
NpH H3MeHEHHH TOKa B O6MOTKe.

IMpakTHdeckH 3a30p MeX/y MONOBHHAMH MAarHHTONPOBOAA 3aUOJHS-
eTCH H3OAAHHOHNOA (AHIJMEKTPHYECKOR) npoknagkol, npu 3ToM (HKCH-
pyeTcs ero pasmep.

Maruntonpoeon Gpoucsoro tpaschopMartopa sunoauserca II-06-
pasHoit GopMbl, Bce OOMOTKHE pacnofaraloTcsi Ha CpelHeM CTepiKHe, T, e.
O6MOTKH 4YACTHYHO OXBATHIBAIOTCH (OPOHHPYIOTCS) MAarKKTONPOBOAOM
(puc. 2.1, a). B ycnosnoe obo3anauenue taxoro tpancopmartopa Bxo-
AHT Gykma <Iil».

Bponentie TpanchopMaTopbl XapaKTEepH3YIOTCH CAEAYIOUWMH 10CTO-
HHCTBAMH: Ha/iHYHEM TOJLKO OJZHOH KATYWIKH ¢ oOMOTKAMH MO CpaB-
HEHHIO CO CTepXHEBHMH TpaHchopMaTopaMu, Oojee BLICOKHM 3aroJie-
HMeM OKHa MAarHi{TONpOBOAa
O6MOTOUHHM TIPOBOAOM (Me-

AbI0), YACTHYHON 3aLIHTOR OT e
MeXaHHYeCKHX MOBpEeXAeHHH [
KaTylKH ¢ o6MOTKaMH ApMOM T
MarsHTonpoBoja.

Maruutonposon crepxue- =
BOro Tpanc(opMaTopa BHNIOM-
userca Il-o6pasitofi ¢opMu H

HMeeT .Ba CTepXKHA ¢ OOMOT- 0 b
Kamn (puc. 2.1, 6). Ha xax- g (¢ 1a G

IOM  cTepiKHe IfloMellaeTcs s)
NOJIOBHIA BHTKOB MepBHYHOK a)

H Ilonom«ma BUTKOB BTOpHUU- Puc. 2.1. TeoMeTpHuyecKiie pasMepbl Marii-
Hoft obmotox. OHM COCNMHR-  ronposozos Gponesoii (a) H crepxkienoft (6)
IoTcs Mexay coboii nmocaeno- KOHCTPYKIHA
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B&TEBHO TaK, YTOOH HAMATHHYHWAIOUHE CHAB 3THX NOAYOOMOTOK COB-
Tagand no HalpaBAERHIO,

Crepxuenble TpaHchopmartopnsl 006Mala0T MeHbiiell YYBCTBHTENb-
HOCTHIO K BHEUWIHHM MArHHTHHIM 0OJRM, Tak Kak 3uakd 3QC nowmex,
HaBOAHMBIX B ABYX KaTyllkax TpaucopMaTopa, pasHH no BelHyHHe,
HO {IPOTHBOMOJNOKHB [0 3HAKY, NO3TOMY B3aHMHO YHHYTOKAKTCH,

B ycaosuce oGo3Hadenue Takoro TpaHchopMmaTopa BXoAHT OyKma
«IT».

MaruntonpoBog TopOHAanbioro TpaHchopMmaTopa BHOOAHARTCH
Kpyryioft dopMsl, Kak NPaBH/O, HABHBKOH JIEHTH MJH H3 HPeccOoBAHHOro
Mareprana. B ycaoeHoe oboaHaueHHe TakOro TPaHC(HOPMATOPA BXOLHT
6yxsa «O».

Topouaaibnble TPAHCHOPMATOPH XAPAKTEPHIYIOTCA CJASAYIOLIHMH
AOCTOHHCTBAMH: MCHbUWIHM MAarHWTHbIM CONDOTHB/iCHHEeM, MHHHMaabHbIM
BHEWHAM TIOTOKOM pAaCCefiHus, HeYYBCTBHTC/AbHOCTLIO K BHEWIHHM Mar-
HHTHWM [OASM 1le3aBHCHMO OT HX nanpasienHs. OpHako TexHOMOrHA
M3roTOBJEHHST OOMOTOK NPH NOAHOCTbIO 3aMKHYTOM MarHHTONpoBsoge
BechbMa CJOHA, YCJIOBHA OXxJaMaeHus oOMOToK naubosee HeGjaronpu-
ATHE TIO CPaBHEHHo C APYyruME TpaHcdopmaTopamu., ToponAasbHhEE
TpaHCGHOPMATOPBl HCNOJAB3YIOTCH, KAk NpaBHJAO, HA {IOBbLILICUHBIX Hac-
TOTaX.

B s3aBucEMOCTH OT BHAA MarHHTHOro MaTepuana (/HCTOBOR WM
JIEHTOYHMBIE) H TeXHOJIONHH H3TOTOBJeHHS MarsuTonpoesoja Tpaucdopma-
TOPH H JPOCCENH JefsTCH Ha NAACTHHYATH e (WHXTOBaHHHe) H
JedTouHble (BUTHe), [TnacTHHuaTeie MarHuTONpoBOAs coOHpaIOT-
csf M3 OTJAE/NBHBIX TIAACTHH BCTHK MAx BHaxJecT. Ilpu cOopke BCToik Bee
TJIACTHHBl COCTABAMIOTCS BMeCTe H PACHONAraloTcd OAHHAKOBD, MarHH-
TONPOBOJ COCTOHT H3 ABYX dactei, KoTopnle coelnusnior smecte, [pu
c6opxe BCTHIK obneruarorca cbopxa u paszbopka Tparcdopmaropa.

IMpu c6opKe BHaXJecT MAacTHHBLI uepeAyioTcsl Tak, urobul y cocep-
HHX NAacTHH pa3peal OblAM € pasHHIX CTOPOH cepheunuka. Coopka
BHaXJecT yMeHbllaeT MAalHHTHOE CONPOTHBJEHHe MarHHTONPoBOJa, HO
yeaoxusier cbopky u pasbopky tpaucdopmaropa.

Bpoxesuie M CTepPXKHEBble JeHTOYHBIe MATHHTONPOBOAH H3TOTOBASA-
I0TCA, KaK MpaBHAO, H3 XOJOAHOKATaHOH CTanH M COOHPAOTCA BCTHIK
H3 JIBYX OT/AENbHBLIX fIOJOBHH NoakoBooOpa3suof ¢opMbl.

Jlentounsle MArHHTONPOBOABLI 1o CPABHEHHIO C MJAACTHHYATHIMH O~
NyCKalT MAarxuTuyl HHEAYKOHIO Ha 20—30% Bblue, n#oTepp B HHX
Meublie, 3alofieilie ofbema MarHutonpoBoaa obmotkaMu Bhiwe, KITJ
TpancdopmMaTopa Bblle,

Marunutonposoas nJs TpaHchOpMAaTOPOB H Apoccesieil M3rOTORJR:
OTC HEeCKOAbKHX THIOB, OCHOBHBIMH H3 KOTOPHIX ABJAITCH Cleayio-
wHe:

1IJT — 6poneBoli JeuTouHsbll, ¢ HAHMeHnIIeH Maccoil;

HIJIM — 6poneBofi fieHTOUHBIH, C YyMEHbLIEHHBIM PacXOJOM MejH;

HIJIO — 6poHesoil neHTOUHBIA, C YBeJHYEHHO! WHPHHON OKHa;

IIJIIT - 6poHesoll neHTOYHLIH, ¢ HaHMeHbIUIHM O6beMOM:

IUJTP — 6poxesoft nenTouHsi, HanMeHubilefi CTONMOCTH;

ITJT — crepikileBofl NEHTOYHRI;

T17IB — crepxueBofl NeHTOUHB, ¢ HaHMenblleli Maccofi;

TTJIM — cTep)xHeBOH JEHTOUHBI, ¢ yMeHplIeHHLM PAcXOAOM MEnH;

NP — crepkHeBoil NeHTOUMBI, HanMeHblIel CTOHMOCTH;

OJ1 —- ToponaanbHuii NEeHTOYHLL, ¢ HAMMeHblell Maccoil.

Marunronposoasr IIJIM u ITJIM — oot paspaborkn aast TpaHc-
dopMartopoB nuTauuA, o 06Aa3NA0T HaHGOMEE ONTHMAa/bHOM reoMer-
pueit (no cpasuenmio ¢ Mmarsuronposogamu ILJI u T1JT), xapaxrepusy-
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10TCA Gojlee HH3KHM H Y3KHM OKHOM, a TpaHCchOpPMAaTODH Ha HMX OCHO-
Be — YMeHbUIEHMHHM PACXOROM MeAH, MeHbUIHMH MacCOH M CTOMMOCTBIO.

[puBeneHHble B CHPABOYHHKE TPaHCHOPMATOPH MHTAHHS — MHOrO-
oBmorountie. [leppHunnle (cereBble) OGMOTKH HX BBIUNOJHSIOTCS € OT-
BORAMH H MOTYT COCTOSTb M3 OAMO# uacTH (KOrAa MpefyCMaTpHBAETCA
nuTaEHe oT cetn 220 B) mam u3 mByx uacrell (Korjga npexycMaTpH-
paerca muraHue ot cerH 220, 127 ® 110 B). Koauuecrso BTODHUHHX
06MOTOK MOKeT OHITh Pa3aMUHEIM B 3aBUCHMOCTH OT THIICHOMHHAajaa
Tpanchopmaropa.

¥ Goabmuucrea TpancdopmaTopoB uMercst HaGop OJHOTHOHLIX BTO-
PHYHEIX OOMOTOK [O HANpPSKEHHIO H TOKY, YTO MO3BOJISIET COEAMHSTH HX
NOCJISAOBATEABHO WM NAPAJJIEAbHO [Jifi MOBLILEHHS HANDPAXKEHHA HJH
yBEJAHUEHHS CHJB TOKa BTOpHuHOH ob6Motrkn. IIpH coexuHennn oO6MOTOK
HeoOXOHMO YYHTHBATh HaNpapjeHHe HAMATHHYHBAIOUHX CHIL

1.3. YcnoBHbie o6o3HaueHns TpaHchopMaropos
M ApocceneM

Honnoe ycnosnoe o6o3snaueHue H3JeJHS COCTOHT H3 OYKB DYCCKO-
ro andasBHTa, YKa3HBAIOMIHX HAa ero THO, H Nocjelyilomux mudp HaH
OTJAEABHEIX TPYNN LH(p, XapaKTEPH3YIOUHUX €r0 OCHOBHbIE NMapaMeTphL

Ycaoenoe 0603HaYeHHE HEKOTOPHIX KATEropHH H3ieaHil MOKeT 3a-
KanuyHBaThcs OYKBAMH PYCCKOro aj(aBuTa, YKASHIBAIOIHMMH H& BHI HX
HCIIONHEHHS! B 3aBHCHMOCTH OT KJHMMATHUYECKOH 30HH! NpPH SKCHJIYaTalHH.

Huxe nepeuncrensl THOH W3Jehufi, napaMeTpsl KOTOPLHIX HPHBO-
ASTCA B HACTOSINEM CNPaBOYHHKE:

T — rpancdopmarop HHTAHHS;

TA — rpanchopMaTop NUTAHHR AHONHMBLIX Lenef;

TH — tpancdopmMaTop muTaHHA HAKAaJBHHEIX Lenei;

TAH — TpaHchopMaTop NUTAHHS AHOAHO-HAKAABHHX Lernei;

TIH — TpanchopMaTop mUTAHHR YCTPOMCTB Ha NOAYNPOBORHHKO-
BHIX npubopax;

TP — TpanchopmaTop muTaHHS C OpeOpeHHEM [Js OXJIAXKAEHHS;

TC — Tpancdopmartop nuranus GLITOBOH PazMoanmaparyphl;

TT — Tpanchopmarop NUTAHHSE TOPOHAJBHHI;

TBT — tpancgopmaTop BXOAHOH jist TPAaH3HCTOPHEIX YCTpPOMCTB;

TOT — rpancdhopMaTOp HHXOAHOH (OKOHEUHBIH) MMt TPaH3HCTOP-
HEIX YCTPOHCTB;

T — TpancdopmaTop corsacyomui;

TM — rpanchopmaTop corsacylouitii, MaaOMONHRI;

TH — rpancdopMaTop MMOYJbCHLIH, MHHHATIOPHKIL;

THUM — 1pancdopMaTOp UMOYAbCHBIH, MHHUATIODHEIA, MAaJOMOINHEIE;

J1—J1274 — npoccens yHHUQPHUHPOBAHHBIE, HH3KOYACTOTHHIE,

I, Jp — npoccenn ¢HabTPOB RAsi GEITOBOH pafuoannapartypel

IMoanoe ycnoBHoe o6o3naueHHe KOHKPETHONO THNA H3JENHS OPUBO-
AHTCS B COOTBETCTBYIOIEM pasjielie HACTOSLIEro COpAaBOYHHKA,

1.4. OcHoBHble 3NeKTPUUECKHE NapaMerphl
MmanorabapuTHuiX TpaHcOPMaTOPoOB M Apoccenei

Huke mnpusopsitess mnepeueHn 3JeKTPHYECKMX NAapaMeTPoOB TPAHC-
$opmaropos u Apoccesneil, nx GyxBeHHHe 06o3HauewHA H ONpeReneHHA,

I
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Tabaununa 1.1

HArpys3kn M koadduunenra rTpanchopmaunu

HoMHnanbnoe CONPOTHBJEHNE Harpys3kH, KOM
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yeranosaeunnie TOCT 18685—73 «TpaHcpopmaTopn TOK2 H Hamps-
weuus. Tepmunnt u onpenenennns, FOCT 2093875 «Tpauncihopmaroput
Manofi mouocTn. Tepmuunl H onpeaenentn», TOCT 19880—74 «dex-
Tporexunka, OcHoBuHe fOHATHA. TepMuun W onpenenenus», [OCT
17596—72 «TpancdopmaTtopu CcOrsacOBAHHS HH3KOUACTOTHHE MOIULHO-
ersi0 go 25 Br. Ocuobnue napamerpu», TOCT 17597—78 «[lpoccent
dunvTpos sumpamutench. Ocuosune napamerpus, 'OCT 1868879
«[Ipoccenn uavrpos sunpsaMurenel. ObiNHe TEXHHYECKHe YCHAOBHAS.
Ecau cyumecTsenHpe TNPH3HAKH NOHATHA cojepxarcs B OyKBeRHOM
3HaYeHAH TEPMHHA, TO ONpeAesieHHe MapaMeTpa He NPHBOZHMTCA.

NAPAMETPHl TPAHCOOPMATOPOB NMUTAHUSA

Iepsuunoe uanpaxkenne tpanchopMaropa HaNpAXKEHHS — Hamps-
JKenHe, NPHAOKeHHoe K nepsHuHofi 06MOTKe Tpancgopmaropa # HOAJe-
Kaigee TpanchopmalHH.

Homunaronoe ranpricenue nepeuinofi oBMOTKE TPancPopMaTOPS
U,

Homunassnoid rox nepsuunoil obmorxu tpancdopxaropa Iy.

Hanpancenue eropudnod obmorsu rpancopmaropa Us.

Tox sropuunotl obmorxu Tpaxncpopmaropa I,

Hanpaxenue xoaocrozo xoda rpancdopmaropa Uy — sanpsxenne
na MoGofi pasoMKHYTOR mTopHuKOf OOGMOTKe HPH ROMHHAJLMBIX Hacrore
M HaupsiXeHHH HA mepsuuHof oOMoOTKe.

OMUHAALNAR MOUWROCTS TPAHCPHOPMATOPR — CYMMA MOIRHOCTER
BTOPHUHHX OOMOTOK TpaHChopMaropa, B KOTOPOM MONIHOCTb KaXpof
.OGMOTKH onpefesifieTcs NPOHIBEACHHEM HOMHHAJILHONO TOKA HA HOMH-
HaJAbHOe HanpsiXKeHHe.

Kospuyuenr rpancopmayus n — OTHolleHHe HAnpSxeRHA Ha sa-
XHMaxX NepBHYAOR H BTOpHUKOfi 06MOTOK HpH XOJNOCTOM XOAe.

Homunasohoe 3snaderue napameTpa — 3HaUeHHe NapaMeTpa YCT-
poficTBa, yKasanHOe H3rQTOBHTENEM, NpPH KOTOPOM OHO AOMKHO palo-
TaTh, ABJASIONeecd HCXOXHWM JAR OTCYETA OTKAOHEHHIl,

NAPAMETPH HHM3KOYACTOTHBIX COTNACYHOLLIHMX
TPAHCOOPMATOPOB MOWHOCTLIO RO 25 Br

Homurasvnas moumocts tpancgopuxaropa — BHOHpaercs n3 cJe-
Ryloumtero psxa: 0,00i; 0,002; 0,004; 0,008; 0,016; 0,032; 0,063; 0,125;
0,250; 0,500; 1,0; 2,0; 4,0; 6,3; 10,0; 16,0; 25,0 Br.

Homunasonoe conpotusaenue nazpysxu — sHOHpaeTcA 3 cAeny-
lonlero psana: 2,0; 2,2; 3,2; 4,0; 63; 8,0; 90; 10,0; 125; 16,0; 18,0;
250, 30,0; 36,0; 50,0; 70,0; 100,0; 140,0; 200,0; 280,0; 400,0; 560,0;
600,0; 800,0 Owm; 1,0; 16; 22; 3,2; 4,5; 6,3; 9,0; 12,5; 18,0; 25,0; 36,0:
50,0; 70,0; 100,0; 140,0; 200,0; 280,0; 400,0; 560,0 xOum.

Kosgpgpuyuenr rpancopmayuu — pubupaercs w3 caeayomero ps-
za: 0,012; 0,018; 0,025; 0,035; 0,050; 0,070; 0,100; 0,120; 0,140; O.Igl)‘.
0,200, 0,240; 0,280; 0,340; 0,400; 0,480; 0,560; 0,670; 0,800; 0,950;
1,000; 1,050; 1,250; 1,500; 1,800; 2,100; 2,500; 3,000; 3,500; 4,200;
5,000; 6,000; 7,000; 8500; 10,000; 14,000; 20,000; 28,000.

Honyckaemue coueTaHus HOMHHAALHOTO CONPOTHBJIEHHS HATPY3KH
H Kosdduuuenra rpancdopmaunu no FOCT 17596—72 pubupaotes u3
Tabn. 1.1 (oTMevenHl 3makom «+-»).
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NAPAMETPbl BbIXOAHBIX TPAHC®DOPMATOPOB

Mosaoca wacror — orpannyuBaercs HuxkHelt [, u Bepxmedi fs vacro-
Tamu paGodyero Auanasosa

Conportugaenue gHewned HA2PY3Ku TPARCHOPMATOPA NePeMERHOMY
ToKYy — o6HYHO 3ajlaeTCa HMa Cpefueil yacTroTe H onpeleisetcd cXemoR
TPHCOeAMHENHS. HATPY3KM K BBIXOAHBIM O6GMOTKam Tpaucdopmaropa.

Homunasrenan 861X00HAR MOWHOCTs TPAHCHOpMATOPA — BHOHDA-
erci W3 pAAa, NPHBefeHHOro AN TpancdopMaTopos COriacoBauus,

Koappuysent noaesnozo JeicTeus v) — onpefensiercs OTHOUIEHHEM
momuocTs Pn, nepenasaemoll TpanchopmaTopoM BHellHeidl Harpyswe, K
Mouuocty P, noABoAuMoRt K TpaHChOpMATOpPY OT HCTOYHHKA CHrHana.

Opuentrposounble cpejude suauenus KIII, o6uuno BuOHpaembie
NpH NPOeKTHPOBAHHH TPaHCPOPMATOPOB, YKa3anw B 1abnm 12

Ta6bnuna 1.2
OpHenTHpoBoutble cpennue 3uauenus KNJX rpanchopmaropos

Puwr, | Do |0,5—1,5[1,5—4[{4—10[10—30{ 30—100 | [00—| Bonaee
r |05 1000 { 1000

07{ 075 | 0.8]0.8] 09| 09 [09-~f 095
k 0.75 8 0 0 0.95| 0,95

NAPAMETPbE AIPOCCENER

Tox nodmaznususanus Iy

Hpoccenn ¢uAbTPOB BHNPAMHTeNeH MOTYT HMeTb ORHY HIH J[iBE
©0MOTKH — OCHOBHYIO H KOMIeHCaluHouHyio (puc. 2.2, a4, 6).

Puc. 22 Baektpuueckiue cxe- ]'- I r
MH Apocceneft: . . ol AAAAA ,
&= c opuoRt ob6MorkoR, & —

€ XBYMA OOGMOTKaMH — OCHOB-
HOR H KOoMNeHcamuoHHON a} J}

Koumnencauuonnas o6MOTKa NpPH Heo6XOAMMOCTH MOXET COeNHHATh-
€51 nocsenoBaTeJibHO ¢ OCHOBHOM Tak, 4To6H HanpaBJieHHd HX Hamar-
"MRUHBAIOMNX CHJI COBNAjaNH (COrJlacHOe COeJMHEHMe) HJIH OHJIX Ham-
paBjenbl BCTPeYHO (HecoryiacHoe CoeRuHeHue)

o Tpn coraacmom coepnHeHHH RHAYKTHBHOCTb APOCCE/s yBeanuuBa-
®TCA, NDH HECOTNIACHOM ~— YMEHbUIAETCH.

Huoyxrusnocre L

Honyckaemble coueranns yKkasasunx napamerpgs japoccenell GRAbT-
POB pHnpaMHTesell npusenenn B Tabm 1.3.

15



TaG6aunua 13

Jonyckaemie coueTamHs MHAYKTHBHOCTH H ToKa

NORMATHHUMBAHKA ApocceieR

Tox noaMarunuuBanusa, A
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Oxondanue taba. 1.3

Tok nopmarpuvHBaHus, A

HUnpyk-
THBHOCThb,
W lglefelelselelelelq s

slelgld|ls|<|s|2]|=|8|8 887
0,0000050 {X [X X [X [X X X Ix X | X]X}]x|X]x
0,0000125 | X |X X X X X X X | X]}X]X] X}
0,0000200 (4 |- 4+ [+ + |+ [ [+ |+ [+
0,0C00315 |X X X IX X X IX |X XX
0,0000500 [+ |+ [+ [+ |+ |+ [+ |+ [+ |+
0,0000800 1X X X X IX X X X [X
0,0001250 [+ |4+ |+ 4+ |+ |+ 4 [+
0,0002000 {xX X (X X X X |X
0,0003150 4 |4+ [+ [+ - |+
0,0005000 {X X (X (X |[X
0,0008000 {4 -+ |4+ |+
0,0012500 {x |X (X
0,0020000 |-
0.0031500->+<-+

Coueranus napamerpos no FOCT 17597—78 mas Asyxo6MoToUHHX
Apoccesieft guabTpos NpH Noc/HeNOBATENbHOM COEAHHEHHH OOMOTOK B
Taba. 1.3 oTMeuenn 3HakoM «-+», NPH NApaNACIBHOM COCAHHeHWH O06-
MoTOK — «X», aas apoccesnell ¢ oanot o6MoTkolt — 3Hakom «0O»,

3uaueHns HHAYKTHBHOCTH NPH HOMHHAJNbUHX TOKAaX NOAMArHHUHBA-
BAf, YKa3saHHwe B Taba. 1.3, Takxke paBHH noMuHaabHuM. Coueralne
HOMHHANBLHHIX 3HAYEeHHA WHAYKTHBHOCTH H TOKAa NOAMATHHYHBAHHA IIpH
TIOCACAOBATE/ILHOM COEAHHEHHH OGMOTOK COOTBETCTBYIOT COYETAHHAM
napaMerpop NpH HX Napaj/ieAbHOM COeJMHCHHH. -

Conporusaenue obmorku Opoccean nOCTOAHHOMY TOKY ~— YKasHBa-
eTCH B TEXHHUYECKHX YCJOBRAX AJA KaXKAOro KOHKPeTHOro THMa Apoc-
cenn. Ilpr sToM AonyckaeMoe OTKJAOHEHHe CONPOTHBACHHE Re JOMKHO
npesuwitarh +15%.



PA3AEN BTOPOR

YKA3AHMA NO BLIEOPY TPAHCHOPMATOPOB
M APOCCENER

Ilpu BHOGOpe TpamncdopmaTopoB  jpoccenefi HeOGXOAHMO YUHTH-
BaTh, UTO HAMHUKE KOHCTPYKTOPCKOR NOKYMEHTalMH Ha KOHKpeTHHE TH-
nu rpanchopMaTopos M Apoccesefi He BCeraa SBAAETCA JOCTATOUHHIM
AN HX BHOOpa # B GOJLIIHHCTBE CAydaeB NO3BoAsfeT OUEHHTH JAaHHOE
#3lleade TOMLKO C TOYKH SPeHHs B3aHMO3AMEHSEMOCTH NO HOMHHANBHLIM
3HAYeHHSIM MADAMETpOB.

Henpapnapuuit an6op TpancdopMatTopos M Apoccesedl, a TakKe HX
NnpHMeHeHHe € OTCTYNJ/ICHHSIMH OT HOMHHAJBLHBX =~ DeXHMOB  ABJASIOTCH
ocHoBHOfi NPHUHAOR MMOTMX OTKA30B H NOBPEXJEHHHA Kak CAMHX TpaHc-
dopMaTopos u Apoccesefi, Tak H annapaTypH B HEJIOM.

Cnenyer umerb B BRAYy, WTO #Ha BHGOp TpaHCHOpPMAaTOPOB H ApOC-
cenefi CymecTBeHHOe BJHSAHHe OKA3HBAIOT TaKXKe YCJIOBHA sKcnayara-
nnn. ITosroMy mps BuHGope TpanchOpPMaTOpOB K Jipoccetell AN KOH-
WpeTHHX ycTpoficTB HeoOXoXAMMO yUATWBATL TpeGoBaHMs K ycrofiumeo-
CTH NPH XJAUMATHYECKHX # MEXaHHYecKnX BO3NeficTBRAX, a TaKie Tpe-
6opanns K KOHCTPYKUMH H 3JEKTPHYECKHM IrapaMCTpaM.

Bulop no 3aKaHHBIM MJH PACYCTHHM 3HAYCHHAM 3JeKTPHUeCKHX H
FEOMETPHUECKIX XapaKTEePHCTHK, MEXaHAUECKHX M KJHMAaTHUeCKHX BO3-
ReACTBHA BcerRa HOCHT Komniaexkcuuf xapaktep. ToJbko Takoft moaxoX
NO3BOART MNPHHAMATHL NPaBHJbHNHC pellleRHs, QGecneunsaonine BHOGOp
rpancdpopmatopos B Apoccenell onTHManbHOR KOHCTPYKIHH.

Hceneposanna astopos [17, 23] nossomiam supaGoTats NPaKkTH-
qecKHe pekoMeRallkn nO BHGOPY bnrsMaamuoll reoMerpum tpaHchOp-
MaTOpoB H JApoccetefi, cGecnevdnBaloiline MONyYeHHe MHHUMAMLHHIX Mac-
cH, ofbeMa MMM CTORMOCTH. PaccMOTPUM HEKOTOpHE H3 HHX.

1. TIpumenenue cTepKHeBOro TpaucdopMaropa ¢ AByMs KaTyUIKAMH
#Ha maranronposofe tHma [1JIM (smecto GponeBoro) Ha uacrore 50 I'm
(npg %noznaxosoﬁ MOH(HOCTH) MO3BOJIgEeT MOJMYSHTh BLHIPKUI MO Macce
Ha 5—6%. .

2 TopouganpHue TpauchoOpMaTopn MOLIHOCTHIO MeHee 350 B:A,
HMeolltie MHHAMAaAbHYO Maccy, Ha dacrote 400 Fu no cpasueunio co
CTepXKHEeBHMH TpaHchHOpMaTOopaMy € ABYMS KaTymKamMH rakol ke
MacCH N210T BHHIPHII o MoliHocTs ot 15 xo 40%.

3. CrepxneBofi TpancdopMarop ¢ AByMS KaTylukamd, paGoraommi
Ha dactore 50 Im, nmossosser nosyuHTts MeHbwHA o6beM, yem Gpouesoft
Tpanchopmarop. Ilpu omnnakosom o6neve Ttpamcopmaropos mepsuift
JaeT BHHIPHUI NO MOUIHOCTH oT 6 no 25%.

4. lpumenente TOPOMAANLHOro TpauchoPpMaTOpPa MOLHOCTHLIO Me-
nee 500 B-A, paGortaiomero Ha dacrore 400 I'u, Bmecro CrepikHesoro
TpancpopmaTOopa C ABYMA KATyIIKaMH IIpH ORMHAaKOBOi MOLIHOCTH Ra-
€T BHHTrpu B o6beme ot 10 1o 20%.

5. CrepxueBoft TpaHcdopMaTop € nBYMs KarymiKamMu H MareHTO-
nposojom tuna I1JIM sa =acrorax 50 u 400 'u no cpasuenuio ¢ G6po-
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Tabnuga 2.1

PexomengyeMue KOHCTPYKURH TpaHchopmatopos ¢ onTHMAALMOA TreoMeTpHed

TpancopMaTophl ¢ MuHHMaabHOi Maccoit

TpancdopmaTopht ¢ MHHHMANLAKM O6DBEMOM

Tpanchopuartoput
MHH HMA8JIBHONl CTOHMOCTH

Pafodan YacCTOTa H PEKOMEHAYEML{l MBIHHTONPOBOK

Tan Tun Tun Tun Tan
f=50Tu MarRuTO- f=400 I'n MaruHTo- f ==50 I'u | marauro- | =400 Tu | marumro- |[ f==50 I'u |} == 400Fu g;““:
NPoBoAR nposoxa npomoj a npoaoxa ME:’
Crepxre- | IVIM Toporaaan- | O (OJ1) Crepx- | IT (IWT) TopoH- O (0J1) Crepxuesolt, ¢ |TUIM
BoRt, C ABY- HHt, MoLLHO- Hepolt, ¢ AanbHullt, ABYMS KaTytiKami
M7  Karyw- CTBIO  MeHee AByMst MOULHOCTBIO
KaMH 350 B.-A KaTyuka- MeHee
MH 500 B-aA
Bponesott, | LIJIM Crepxuesof, | I1 Crepx- | IT(TLT) Crepxse- | 11 (T1V1) Bpouesoii, mom- | LUJIM
MOIHOCTHIO ¢ IByMa Ka- HeBoft, ¢ Bofi, C ABY- Hocteio a0 100 B-A
Ao 100 B-A TYWKaMA, MoL- AByMA MA  KaTyu.
HOCThio Gonee KaTymxa- Kamit, mou-
350 B.-A MR HOCTBIO N0
500 B-A
Topougans-{ O (OJ1) Bpouesoit i — — - — —_— —_ -
Hblft, MOIHO-
cTBIO  JIO

2% B-A




HeBHM TpaHCcHOPMATOPOM NPH HMX OAMHAKOBON CTOMMOCTH AaeT BHIHT-
puiu no momuocTH g0 30%

Pexomenayemble KoucTpyKuus Tpauchopmartopos ¢ onrumanbuofl
reoMerpHefi npuseAens B taba 21,

[ipn suGope Tpaunchopmaropos # Apeccened ueo6XoARMO YYATH-
BaTh NPHMEHAEMYIO KOHCTPYKUHIO MariMTONpPOBOAA, ONPEeAeNSIOero HX
ocnoBHHe napaMerph, Tak, Oponesofi Tpancdopmarop, MMmelOWHA OAHY
KaTyWKy # veThpe C-06pasHHIX MarHuTONpPOBoAa, GojMee TeXHOJOTHYeH
B npou3BoAcTBe, YeM crepxHesoft TpaHcdopmaTop, HMetomiufi ABe Ka-
Tywkn U asa C-o6pasnbix marmutonposoja. Oanako crepxuesofl Tpamc-
dopmatop ¢ aAByMa KaryiikaMi oGiaapaer Gosbuwedl Temsooriavedi 3a
cyeT GoJiblliefi MOBEPXHOCTH OXJAaXKAeHHS KAaryllieK, a 9STO MNO3BOJSIET
YyBeJHYHBaTh MJOTHOCTbH TOKa.

B [17, 23] nokasano, uro TpaHcdHOpMaTOp CrepiKHeBofl KOHCTPYK-
DHH C ABYMS KaTYWKaMK M JEHTOYHBIM MATHHTOTNPOBOAOM HMeeT YAesb-
BLIe MOIXHOCTM HO Macce H o06bemy Goabme, yeM OpOHeBHX TpaHCGOP~
MAaTOPOB ¢ JIEHTOUHHM MaruuTOnposofoM: HA dactoTe 50 I'u — go 30%,
Ha wacrore 400 T'um— no 20%.

ManoraGapurHbie CTepXKHeBHe TpaHchOpMmaTopH C ABYMS KaTyll-
KaMF¥ [0 cpaBHeHHIO ¢ GPOHeBLIMH HMEIOT MEHBLUIYI0 HHAYKTHBHOCTb pac-
ceanns (ua*kaXpaoff Karylike TOJNBKO fIOJIOBHHA BHTKOB H NOSTOMY TOM-
IMuua KAaTYWKH MeHblnas), MeHblliee BHelllHee SJCKTPOMArHHTHOe MoJe
(MarHETOABHKYIAS CHJIAa B OTJAEJbHHX KaTYHIKaX HMeeT DaBHH 3HAK)
H MeubHIYI0 BOCTIPHUMYHBOCTD K NOCTOPOHBHM 397eKTPOMATHMTHHM IIO-
Aam (nasefiennnle 3JC B ofeHx KaTyliKax BLIYHTAIOTCH),

Tipu sHGope TpaHchopmaTopos Heo6XOAHMO TAaKKe YIHTHBATB, YTO
CTepxKHeBHle TpaHCPopMaTOpH € ABYMA KAaTylIKaM# HMeEIOT MeHbHA
Ko3¢bHLNeHT 3an0JHeHnst OKHA Meabio.

Toponnanvunie tpanchopMaTop HMEIOT nakmenbillee cobcrBenHoe
BHeWIHeEe 9JIEKTPOMATHHTHO® IIOJIe, H MeHblle APYTrHX TpaHcdopmaTopon
MoABepKeAH BO3ACHACTBHIO NOCTOPOMHAX 9JIEKTPOMACHHTHHX [OJef.
Onsako 3TH TPaHCHOPMATOPH HETEXHOJOrRUHM NP H3TOTOBJICHHH H
HMEIOT HecKosibKo MeHbiunfi KosddmilHeHT 3amosneHHs OKHA MeJblo

Hcxons u3 npupefieuHnX cBeaewuft 8 Taba. 11 v I'OCT 22050
76, a Takwke pexoMennaumit [17] npumensior cieaylomue THNH MAarHH-
TONIPOBOZOB

[1J1 —B HH3KOBOMLTHHX TpaucopMarTopax NHTAHHA C HaHMeHb-
weRl maccoit nHa 4Yactorax oT 50 mo 400 Tu H MOIHOCTBLIO CBHllie
500 B- A, B npoccenax c¢ Gosbiuofi 5HepProeMKOCTbIO H BLICOKOBOJILTHHIX
TpanchopmaTopax ¢ HaHMeHbIIHMH MacCOl H CTOHMOCTBIO Ha “acroTax
50 u 400 [u. Maruutonposoan tumos I1J18; I1J16,5; TIJ110; [1/112,5
NpHMEHSIOT B HH3KOBOJbLTHHX TpaHchOpMATOPaX YNpPOILEHHOR KOHCTPYK-
uun Ha uwactore 50 I'u,

TIJIB —B BHCOKOBOJRTHHX TpancdopMaropax ¢ HanpsKenneMm
20 kB na wacrorax 50 n 400 I

TI/IM — B HM3KOBOALTHHX TpaHchoOpMaTopax ¢ HAHMEHBIIMMH Mac-
cofi u crouMocTbio ma yacrore 50 I'u W mommocThio cBume 100 B- A,
a TakxXe NpH HAJMHYMH CNEHHANbHHMX TpeOoBaHHA K HHAYKTHBHOCTH pac-
CestHus;

IUJT — 8 Tpancpopmaropax H Apocceqsx ¢RILTPOB ¢ HaAMeHbilek
maccofi na yacrore 400 ['m. Marpnronposoaw tunos MH1J125, 111132,
INJT40 npuMensoT B ApocCeNAX HaCHIUEHHS;

IIJIM — B tpaschopMaTropax ¢ HaHMeHbIIMMH Maccofi M CTOHMO-
¢Thi0 Ma yacrote 50 I'u (MomHocThIO OpHeHTHpoBOUHO A0 100 B-A B
3aBHCHMOCTH OT JONYGTHMOTC NAajJeMHS HANPSKERAHA) H B JAPOCCENsiX
uabTpOB;
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Ta6auna 2.2
XapakTepHCTHKH MeXaRH4eCKHX Boaneficranii

o Maxkcu- Jlanrens- }’c.nonenaz
T
B o ¢ oot ¥ | Yexope: | HocTe yampa, | SERE
Hue, g e

Bubpauuonsnie  nar- 1—-35 0,5 — 1
PY3KH 1—60 1 —_ 11
1—60 2 — 111

1—80 5 — v

1—100 1 — \4

1—200 5 — V1

1—200 10 — VII

1—600 5 — V111

1—600 10 - IX

1—1000 10 - X

1—2000 5 - X1

1—2000 10 — X1

1—2000 15 — X111

1—2000 20 — Xiv

1—3000 20 — XV

1—5000 10 — XVl

1—5000 20 — XVII

1—5000 30 - XVIII

1—5000 40 — XIiX

100—5000 40 - XX

Yaapurue Mioro- —_ 15 2—15 1
Harpy3k# KpaTHbie — 40 2—-10 11
— 75 2—6 111

—_ 150 1—3 v

Onu- — 4 40—60 1

HOYHLIE —_ 20 20—50 1I

— 75 2—6 111

-— 150 1-3 1V

— 500 1—-2 A\

— 1000 0,2—1 VI

—_ 1500 0,2—0,5 VII

— 3000 0,2—0,5 VHI

Junefinne (uenTpo- — 10 —_ 1
GexXHue) Harpysku —_ 25 —_ 11
— 50 — 111

—_ 100 —_ IV

— 150 —_ \'4

— 200 — V1

-— 500 — vl
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Ta6auna 2,3
Xapaxtepucruxn Bo3xcHcTRull TeMnepaTYPH M ATMOCHEPHOro RaBAEHUN

apakTe~ Crenensb
Boageftersyiongse ¢ axTopst };lfm:a xea'.’:i';rn

TeMniepatypa BOSAYyXa KM ra- Bepxuue 3ua- 40 1

3a npu sKcnayaraw, °C uyeHuA 45 I1

50 H1

55 184

60 A4

70 Vi

85 Vil

100 VI

125 1X

155 X

200 X1

250 X1

315 X111

400 X1v

500 XV

Haxune 3ua- +1 1

yeHHA —b 11

—10 111

—25 v

—30 v

—40 Vi

—45 Vil

—60 Vil

—85 IX

TemnepaTypa BO3ayXa uJiH ra- Bepxune 3ua- -}-50 1

832 npu TPAHCHOPTHPOBAHMK W | UEHHS -+60 11
xpauenun, °C

Huxune 3na- —b50 1

YeHKra —60 I1

—85 111

Flounxennoe arMochepHoe Xasrenwe Bo3- | 70 (525) I

Ayxa uau rasa, Klla (am pr. cr.) 53,3 (400) 11

26,7 (200) I11

12,0(90) IV

2,0(15) v

6-101 (5) Vi

1,3.1071 (1) VIl

1,3-102 (107 | VIII

1,3-10% (1079) IX

1,3.10~7 (10-¢) X

Noswimennoe naBnenme Bo3nyxa wau ra- | 147 (1,5) 1

3a, xlla (xrc/cu®) 294 (3) 11




Tabauna 2.4
XapaKkTepHCTHXR S03ReHCTBHA TEMNEPATYPhl W BAAMHOCTH

Bepxuse snayenun Cprx;e‘::c.;:uue flpogonxst-
OTHOCHTEAH RO/ » nauGosee Ternmmil TEABROCTH Creneus
BAAMHOCTH u BAAKALE NepHoR soygeficTend, | mecTxoCTH
R TeMneparypul roRa Mec.

809, npu 25°C* u 6Go- 65% npn 20°C 12 I
Jiee HU3KHX TeMAepaTy-
pax Ge3 KOHAEHCAIHH
BJArH

989% npu 25°C u Go- 80% npu 20°C 2 11
Jiee HHU3KHX TeMTepaTy- 6 i
pax Ge3 KoHJeHCamuH
Baary

100% npu 25°C* wu 809% npu 20°C 6 v
6oAee HH3KHX TeMmepa-
TYpax C KoHAeHcauwed
BJarH -

100% npu 25°C* » 90% npu 20°C 12 Vv
Gonee Hu3akHX Temnepa-
TYpax ¢ KoHjeHcalued
BAArKn

98% npu 35°C* = 80% npu 27°C 3 Vi
GoNee MH3KHX TeMmmepa- 12 Vil
Typax Ge3 KOHJEeHCALHH
Bjaary

100% npn 35°C* u 90% npu 27°C 12 Vil
Gonee HHU3KUX Temmepa-
TYPax ¢ KoujgeHcauuedt
BAArH

® [Ipu GoAEE BLICOKHX TEMNIEDATYPAX OTHOCHTEABRAN B/ANKOCTL MUXC.

HIJIO — n wnakoBoAbTHHX TpaHcdopmaTOpax sa uactoTax or 1000
Ao 5000 Tu » sucoxoBgiibTHHX TpaHchopmMaTopax Ha uacrotax ot 50
a0 5000 'y ¢ HaumeHbLIUMHU Maccoi, o0HeMOM B CTOUMOCTHIO;

IJIMT — 8 TpaHcdopMaTopax H KPOCCEARX € HAHMEHbLUIHMH 00be-
Mamyu Ha uactotax ot 400 so 1000 Tu;

f1JIP — 8 Tpanchopmartopax ¢ HaHMeHblEd CTOHMOCTBIO, PACCYH-
TAHHMX Ha 32faHHLIA neperpes OOGMOTOK;

IIJ/IP — B tpancthopMaTopaX ¢ HaHUMeHbIlEi CTOMMOCTBIO, PacCHH-
TAaHMBIX HA JONYCTHMOE Najeure HanpHkeuus B oOMOTKaX;

OJ1 ~ B TpanchopmaTropax MalJioR WMOMIMOCTH Ha 4acrtorax 50 u
400 I'n

Tpu subope manorabaputhux tpancdopmatopoB # Apoccenedt 6oib-
t10e 3vatenHe KMelOT NPABHALHHA BHGOpP THNOpaImMepa MArHATONPOBO-
A3, MapxH MaTepyaja, TOKa OOMOTOK ¥ CHOCOGOB HAMOTKH, KOTOpHIe,
K3K HPABUJO, YKA3IHBANTCH B TEXHHYECKHX YCAOBHAX HAa KOHKPETHHE TH-
NN TPpancpopMaTopoB H Apocceseil.

Kak yxe otMeyanoch, BaXKHoe 3HayeHHe npH Bubope Tpancdopma-
TOpOB H Apoccefiefl HMeeT Y4YeT BHEIWIHHX Bo3AeACTBYOWHX dakTopos:
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CoueTaBnst  CCHCBHBX NapaMeTpOB Apocceneil tunos J1-—J169

Haayu tinocts, ['n

Tox nopmar
RHYABAR MR,
A

0,05
0.08

€1 =
o -—

2.5
5.0
10,0
17,0
20,0

=
2
©

0,16

0,02 166
0,04 a7
0,05 15 n24
0,06 e
0,07 L114] 123 133
0,075 it
0,09
0,10 164 1310221 132{ 142
0,12 a4 .
0,13
0,14 12 n21{ A3tja41 51
0.16 3
0,18 740

KAHMaTHYeCKHX # MexannucckuX. [lpw BosjeficTBum yKasanuux odakro-
poB HJAH Nocae OKOHUYAHHA HX BO3ReHCTBHA H3REJHA JOJKHH COXpaHATh
CBOM NapaMeTPW B MPeACJax YCTAHOBJEHHWX HOPM.

B cocrpetctBun ¢ OCT 16962—71 Buan MexaHHUeCKHX BO3jeii-
CTBHA M MX XapaKT¢PHCTHKH (CTeNeHH XecTKOCTH), OTpakaiouine ycJio-
BHA 3kcnayartaudd B oboGwennofi dopMe, npupereHn B Taba, 2.2.

B cootsetctsun ¢ I'OCT 16962—71 BuAW u 3Havenus (CTeNcHH
XKECTKOCTH) KJHMaTHUecKHX ¢aKTOpOB BHCLIHER cPelaM, oTpaxaioiuie
yCJAOBHA 3KcnayaTtauku B oGoGuleHHoft GopMe, npmseieHw B Taba. 2.3
# 2.4, KonkpeTHne XapakTepHCTHKH Bo3fefcTByiouiux ¢(akTopos yKa-
3WBAOTCA B CTAHLAPTAX HAH TEXHHWECKHX VCROBHRX Ha Ttpancpopma-
TOPH M APOCCC]H .BCEX THNOD,

JApocces GHABTPOB BHNpAMHTEAEH, NPHUBOREHHHE B HACTORLIEM
CTpAaBOYHHKe, COCTARASAIOT YHHHUHPOBAHHME PAAW THIIOHOMHHANOB His
AyktuBHocThio oT 0,15 MI'y . x0 40 I'nm npu Toxax moAMAPHMYMBAHHA OT
20 MA po 50 A. Kak # tpanchopMaToPH, OHH TakXKe Moryr paborath
NPH HHTEHCHBHWX MEXaHHYeCKHX H THMKeJHNX KAHMaTHYeCKHX BO3jeft.
CTBHSIX.

B coorserctBun ¢ [OCT 17597-—78 u pexoMenpauunmu [23] su6op
Apoccenefi Tuna [l ocyulecTBASETCA Ha OCHOBAHHH 3a/aHHHLIX HJH pac-
YeTHWX 3HauyeHnfl TOKa NOAMATHHYHBAHHA H MArHHTHOR WHAYKUHE,

CoueTanHsi OCHOBHWX napaMeTpos  Apocceliel  npHBejeHd B
Taba, 2.5—2.7.
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I1podorscenue maba. 25

Tork noxmar-
HHYHBANHA, A

HRAyKTHBHOCTL, 'R

0,00125

0,0020

0,0025

,00.
0,005
0,008
0,010

020
0,050

0,080
0,160
0,300

0,600

1.2
500

(2 Y

5,000
10,00
17,00

<
[
<

0,22
0,26
0,28
0,30
0,32
0,40
0,51
0,56
0,80
1,00
1,10
1,20
1,40
1,60
2,00

63

1167

1165

261

168

54| (125

1134

2

A

1i55| (o8 | w1727
11161126 /136|146

35

144

4101019

A9 (118|428

145

Al

37

J1201 1130

239

129

11381148

1147

A57

Oxonvanue

250

149

maba. 2.5

Tox noamar-
HMuHpauus, A

Hraykmhanocts, I'n

0,0005

0,n0125

0,002

25

0,

0,0043
0,005
0,008
0,01

0,02
0,05

0,08
0,16

0,30
., 60
200

10,0
20,0
40,0

[ -2 - I )
O o W

3,0
4,4
5,6
10,0
12,5
16,5
0,035

260

156

A59

1169

1152

162

61
53

2143

25
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' TaGanna 2.6
CoMeTanus OCHOBHMX napameTpos apocceaed rumos A101—[179

- Hupyxrusuocrd, I'n

ToK nog-

a::;:i:“x. 0,00015 o.oqos 0.0006 0,001 0,0025 0.00;’; 0,01 0,02 I 0,04 0,08 0,16 0,32 0.65 1.3
0,20 1103 zuospuns J124 ] 0135 1148
0,28 o102 | 1107} Nri4) 1231 1134 ) mi47 ) A162
0,40 J101 J106 | 13 122 D133 | J146 | 16l
0,56 0105 | o2 | o121 4132 2145 | aeo | K174
0.80 awg 1 oait | m2o | nist] at4a4) misel ni7s
1 avo | m19 | miso | mi4al miss| mire
1,6 1109 | H118 | 4129 | ;42 | pis? 47l

. 179
2,2 a7 | opies | g4l | mise | om0
3,2 OU16 | 1127 | o140 | J155 | 169
4,5 o126 | 0139 | 154 | o168
6.3 125 | m138 | 4153 | A167
9,0 n137 152 | 166 | H178

12,5 o136 | 4151 16 177
18,0 L1150 | 11164 1117@

25,0 o149 | 1163 | 117s
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Ta6anna 2.7
CoueTanun oCHOBHWX mapamerpos Apocceneli tHnos A201T — N2724T

Hsayxmusxocts, I'n

ToK noamaruu- .
"uBSKRHA, A 0,00015 0,0003 0,0008 0,0023 0,005 0.04 0,08 0,16 0,60 ! 12
0,10 : A219T | p221t
0,14 J1206T J226T | 1235T
0,20 ; : 2057 | H212T H234T | 1243t
0,28 , : H211T | m218T h242T | n251T
0,40 HO217T | 1225T H250T | O259T
0,56 2047 | O224t | N233T H2s8T | 1267T
0,80 J203T | 4210T | AO232T | A241T ' [266T | D274t
1,1 J209T | H216T | J240T | [249T
1,6 . O215T { J223T | H248T | 12577
2,2 JI202T o222t | nm23lt | H256T | O265T | [A273T
3,2 I201T II208T 02301 | O239T | H264t | meret
4,5 207T N214T [238T | O247T
6.3 H213T o221t 12467 | H255T
9,0 * J220T 112291 [254T | H263T
12,5 J228T 237t D2621 | O270T
18,0 J1236T L2457
25,0 2441 N253T .
35,0 n252T O261T J1269T
50,0 J260T I1268T




PASAEN TPETHHA

TPAHCOOPMATOPD! NMUTAHMS TUIMOB TA, TH, TAH,
TN € HOMMHANBHLIM HAMPSHYKEHMEM CETHU
127 1 220 B M HACTOTOM 50 Iy,

MasoraGaputhnle TpanchopMaToph nutaHus tHnos TA (axoaume),
TH (maxaibunte}, TAH (anogno-naxkaabuuwe) B TII1 (aas ycrpoficts
Ha 10AYnPOBOAHHKOBLX npBGopax) npefnasHaveHu AN paGoTol B pa-
AHO3/IeKTPOHHOR ammapaType, annapaType CPeiCTB CBfA3H H SAEKTPOH-
HO-BHIMHCIMTEAbHHX MalKBaX nDH NHTaHHM OT TNPOMKIUJIEHHOR CeTH
nepeMeHHOro ToKa Hanpsixenuem 127 u 220 B u vacroroit 50 ', Oun
O0XBaTHBAIOT IUKPOKHII Ananason Hanpsixenust (ot 0,35 no 1260 B)
tok0B {or 0,02 g0 31 A) npu Mommoctu or | o 500 B-A,

Hajauune HECKOJNLKHX BTOPHUHMX OGMOTOX, pPAcCYHTaHHHX Ha pas-
JMYHBE TOKM H HANPsIKEHHA, H BO3MOXKHOCTL HX NOCAEAOBATENbHOrO #
NapaaesbHOro COeAHHeHHH, JO3BOJSIOT NOJYYHTL BCeBO3MOXKHHE code-
TAHHA TOKOB K HANPsIKERHR AJIA MHTAHHA YCTPOACTB pasiH4YHOro (yHK-
UKPHAJIBHOTO HA3HAYEHHS,

B 3aHHCHMOCTH OT 3ajaHHHX YCAOBHA sKcniayaTtanun Ttpanchopma-
ropr TA, TH, TAH, TIIII #3rorossioTca ¢ Y4eTOM PAIIMUKEIX BO3Aeit-
CTBYIOIUX (AaKTODOB: MEXaHHUeCKMX M KJAHMaTHuecKux. B oGoGinensof
dopMe XxapakTepHCTHKH K BHAK MeXaHHueckKHX HoszeficTBuit (B coor-
erctBun ¢ T'OCT 16962—71) ykasausi 8 Ta6a. 2.2, XapaKTepHCTHKH
KAHMaTHYeCKHX Bo3fieficTsHil sHewHnel cpeall — B 7aba, 23 u 24,

B 3aBHCHMOCTH OT MeCTa Pa3MeuleHHsl HNPH 9SKCNAYATANHK 8 BO3-
Aywnofi cpefie Ha BHcoTax Ac 4300 M (B ToM uHcie Roj 3emJell H mop
BOAO) TpanchOpPMaTOPhl HITOTOBJASIOTCH NO KATETOPHAM pasMellleuHs
H3jenni, ykasanuuimM 8 ta6a 3.1 (FOCT 15150—69). daa tpancdop-
MaTOpOB, NpPejHa3HAYEHHLIX AJA SKCIIYAaTAlHK TOJLKO B HeBO3JVIUHOM
cpejie WIH npu atMochepHoM pasiaeHHH menee 53,3 kITa (400 mwm pT.
CT.), B TOM 4HCJIe na BHcotaXx Gojee 4300 M, NOHATHE KAaTEerOPHH pa3-
MEUIEHKS W3JeNH He TNPHMEHAIOT AJS BeeX CTainR SKCIIyaTauw.

B 3aBucHMocTH OT TpeGOBaHH{ K BJIaroycTOAYHBOCTH Tpanchopma-
TOpH PA3NHYAIOTCA NO AHYM HCHOJNHEHHAM:

BCeKAHMATHYECKOr0 HenoJnenus (obGo3nadaerca O6yknoii «B»):

AJs SKCnayaTtanHH B pafioHax ¢ yMepeHHHIM K XOJOAHHIM KJIHMaToM
(oGosnauaercs GyxkBamu «¥YXJI»).

3HaueHHn TeMnepaTypul OKPYKAIOUIErO BO3AyXa NPH SKCMAyaTauUH
Tpanchopmaropor npuBefienn B Ta6a. 3.2, Hameuenue Temneparypn
OKpy2Kaomwero Bossyxa 3a 8 y B coorsercrsun ¢ I'OCT 15150—69 aas
scnonresnit B 1 YXJI cocrasaser 40°C.

Pa6oyne 3HaueHHN BJAXKHOCTH BO3JAyXa (COYETaHHA OTHOCHTENbHOR
BJIa)KHOCTH H TeMHeDaTyphl) ApHBeseHH B Taba, 3.3,

IDan tpanchopMaropos, NpefHasnadeHHbX a1 PaGOTH B HOpMaJib-
HHX YCJOBHSIX, B KaYeCTBE HOMHHAJIBHHX {IPHHHMAIOT XaPAKTEPHCTHKE
KJAHMATHYECKHX Bo3jeficTsnil BHellinell cpellb, ykasanune B 1a6a. 3.2 u
3.3, a takke TOCT 15150—69. Ecau JyuruuoManbHOe Ha3nadeHHe
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Kateropun pasmeutenns uageanit no FOCT 15150 — 69

Tabanna 3.1

YKpynHeHsbie KBTeropHH

Jlonosxutesnbinle KaTeropHk

XapaKkTepHCTHKa

Kare-
ropus

Xapak TepHCTHKA

Kare-
ropua

Hasn  skcnayarauud Ha
OTKPHITOM BO3AYyXe (BO3-
ReficTHe COBOKYMHOCTH
KJHMaTHYECKHX ¢aKTopoB,
XapaKTepHuIX Ansi AaHHOro
MaKpOKJHMaTHYECKOTO pail-
OHa)

Ons  skcnjyatanuu noA
HaBecoM HJH B INOMEUIEeHH-
Ax (o6rvemax), rie Kode-
GaHHa TeMnepaTypsl B BAaX-
HOCTH BO3AYyXa MecyliecT-
BEHHO OT/IRYAIOTCA OT KO-
“neGaHuil HAZ OTKPHITOM BO3-
AyXe W HMmeeTCsl CpPaBHH-
TesqbHO CBOGOAHRMA ROCTYN
Hap YKHOro Bo3Ayxa, Ha-
npuMep B NajsatKax, Ky-
30BaX, TNpHumenax, MeTaj-
JNHYECKHX NOMelleHHAX OGe3
TenJOH3OAALMH, & TaKxke
B 06004KEe KOMNJAEKTHOr'O
u3fenun KateropHn 1 (o1-
CyTCTBHe NPSMOro Bo3paeil-
CTBHfl COJIHEYHOTo H3Jjyde-
HHAA B aTMOChepHHIX ocaj-
KOB)

Anas skennyatausH B 3a-
KPRITHX noMemeHHsIX (o0b-
eMax) € ecTecTBeHHOIH BeH-
THasiuMeR 6e3 HcK ycCTBeH-
HO peryaHpyeMmbiX KjHMa-
THYECKHX YCJOBHH, rhe
KosieGaHHA TeMnepaTypu M
BJIAXKHOCTH BO3AyXa H BO3-
leficTBHE IlecKa M IBH
CYUIeCTBEHHO MeHblle, 4eM
Ha OTKPHITOM Bo3flyXe

Jas skcnayarauuu B no-
MemeHnsX (o6bemax) ¢ He-
KYCCTBEHHO perynupyemui-
MH KJIHMATHYECKHMH YCJIO-
BHIMH (HanpuMep, B 3a-
KPHITHX OTalVIHBAEMLIX WK

Oast xpaHewus B npo-
ecce SKCNAyaTauHH B no-
MeleHHsIX KaTeropuH 4 H
paGoOTHl KaK B YCJOBHSX
Kateropun 4, Tax H (kpar-
KOBpemtHHO) B ApPYTHX y¢-
JIOBHSIX, B TOM YHCJe Ha
OTKPHLITOM BO3AYXe

Jas skennyatammn B Ka-
4yecTBe BCTPOEHHHIX  Sile-
MEHTOB BHYTPH KOMILIEKT-
HRIX H3feaHlt  KaTeropmit
I; 1.1; 2, KOHCTPyKUHSA
KOTOPHIX HCKJIOYaeT BO3-
MOXHOCTL  KOHJAEHCALlHH
B/JarH Ha BCTPOEHHRIX 3Je-
MeHTaX (Hanpumep, BHYTDH
P3A)

Ilan skenayaTauus B He-
peryafipHo  OTalHBaeMhIX
nomeltexuax (oGnemax)

Jas skenayatauuu B no-
MellleHHAX ¢ KOHAHUHOHH-
POBAHHLIM HJIH  HacTHMHO
KOHJHUHOHHPOBAHHLIM BO3-
AyXoM

1.1

2.1

3.1

4.1
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Oxonuanue maba, 3.1

YKpynsennne KarTeropuy

Aonomsrenbunie XATETOPHH

Xapaxrepucruxa *r(:;:; Xapaxrepucaxa 'r(:;:;
OXAAKAAEMBIX H BEHTHIN- Hnm sxcnnyatanmu s a-| 4.2
pyembX INPOH3BOACTBEHHHIX 6oOpaTOPHLIX , KANMTAABHLIX
B APYTMX, B TOM uncae KUInX B APyr#ix noRo6-
Xopoluo BEHTHAHPYEMEIX HOro THNA HOMEMIeHHAX
NOA3eMHEIX NOMEmEHHAX)

Aas sxkcnayaTauH® B RO- 5 JOas skcnayaramus B Ka-§ 5.1

Memenurx (oGvemax) c 1o-
BhilIfenHON BAaXKHOCTHIO {Ha-
npuMep, B HeoTamauBae-
MpX H HeBeHTWIHPYeMuX
NOASEMHLIX  MOMEUIRHMAX,
B TOM 9HCA€ IUAXTAaX, NOA-
Bajax, B HouBE, B TaKHX
CYAOBHIX, KopalenbHuX H
APYrHX noMemeHusx, rae
BO3MOXKHO JLIHTesbHOE Ha-
JIHUHE BOALY)

MEHTOB BHYTPH

YyecTBe BCTPOEHHLIX

Bux H3flesnft Kateropumn 5,
KOHCTPYKUHA KOTOPHIX HC-
KJII0Y3eT BO3MOMXKHOCTD KOH-
JleBCamKH BAAarK Ha BCTPO-
GHHLIX SAeMeHTax (Haupu-
mep, BHYTpH PDA)

ane-
KOMIL1eKT-

Ta6auya 3.2

3uauenus TemNepaTypsi BO3AYXa MPH IKCH/YATALHH TPAHCHOPMATOPOB

¢ Pat6ouan Teggepaty- Ipepensuan pa&z’gu

B KareropHs pazmene- pa. Temneparypa,

§ = HHH H3penyit

35 Bepx- | Hum- | CPeA- | Humuee | Bepxuee

5 Hee3na-|nee3na-|uee3na-| goavenne | snavenne

== qeHne | ueHne | Yenne

YXa {1, 1.1; 2, 2.1; 8 440 | —60 | +10 145 —60

3.1 +40 | —10 | 410 445 —10
4 +35| +1 | 4+20] 40 +
4.1 4251 410 { 420 +-40 41
4.2 435 | +10] 420 +40 +1
5 5.1 +35] —10| 410} 435 —10

B 1 1.1; 2, 2.1; 3 +45{ —60 | +27 +-55 —60
3.1 +45{ —10 | 427 -+55 —10
4 +45| —10 | 427 ] 55 —10
4.1 425 | 410§ 420] 440 +1
4.2 445 41 | 421 445 +1i
5; 5.1 +45) —40 | 4271 445 —40




TaGarna A3

Jonycxaemme COYeTAHHS OTHOCHTEALHOR BAANHOCTH
M TeMnepaTyps OKPYKIIOWETO BO3RYXA

OTHOCH TEIbNAs BAAXAOCTD
<« nw-
z Kareropur wo- | O e v | e
2E AeaM Gonee Tenamft HOCTH Bepxnee suauenne
35 N BAaxunif ne- Bosaeft.
i [
YXJ | 4; 4.1; 4.2 659% npu 20°C 12 80% npn 25°C
; 80% npu 20°C 6 { 100% npu 25°C
1.1 80% npn 20°C 2 98% mnpu 25°C
2.1; 3; 3.t 80% npn 20°C 6 98% npu 25°C
5 909, npn 20°C 12 100% npu 25°C
5.1 90% npu 20°C 12 98¢ npu 25°C
B 1.1 900, npn 27°C 4 | 98% npn 35°C
2.1, 5.1 90% npu 27°C 12 | 98% npun 35°C
3; 3.5 4 809% npn 27°C 12 | 98% npu 35°C
4.2 809% npu 27°C 3 | 89% mnpu 35°C
Ta6anna 3.4
Fpynnw nosnxenuoro armMocepHoro RasAeHHs
Fpypmat Huxnee 3nauenue Cpennee a’ﬁ‘;"u& no BuicoTa nazg
TIOHH K €RHOF O ~ ypoBlies MOpS,
Aannenni xIa l MM PT. CT. kIa l MM Pr. CT. ac. m
a 70,0 525 75,6 567 2.4
6 60,0 450 65,8 493 3.5
B 53,3 400 59,3 445 4.3
r 26,7 200 29,0 218 94
hi 12,0 90 13,3 100 14,4
e 4.4 33 55 4] 20,0
K 2,0 15 2.2 16 26,0
3 61071 5 6-10-1 5 34,0
] 1,3.1072} | 1,3:101] 1 45,8
X 1,3-10°%| 10t 1,3-10-2} 10! 63,6
A 1,3-10~4f 10-3 1,3-10¢) 10-3 91,7
M 1,3-10-7} 10¢ 1,3-10-7) 10-¢ 200
H 1,3-10-1% 10-® 1,3-10-19 10— Cshile
200 xm
o 1,3-10713 1012 1,3.10-13} j0-12 » »
n 1,3-10-%§ 10-13 1,3-10-14} 1013 > »
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TpancPopMaTopa He OOYC/OBANBAET HEOGXOAHMOCTH erQ paboTH B Aua-
TNa30HE XAPaKTePHCTHK BO3AeficTBMA, YCTaMOBJEGHHHX AJN AAHHONO BrAA
MCHOMHEHHS, TO B TEXHHUeCKMX YC/IOBHiX ua rpaucdopMaTopu' yKasH-
Baercs GoJiee Y3KHil MAH IWIMPOKWHA AMAanmasoH SHaveHHH,

Ecnu HeoGX0QMMO YCTAHOBHTH OTAMYHHE OT HOMMHAJIBHHX 3Hade-
HHS TeMNepaTyps BHelliHe# cpeAn, to B coorserctsrn ¢ TOCT 15150—
69 pexomenayercs BHOMPATH CJEAYIOUIHE 3HAYEHWS TEMIEpPaTypH:

moNoXuTenbHNE 3HaveHusa: 1; 10; 20; 30; 40; 45; 50; 55; 60; 70;
85; 100; 125; 155; 200; 250; 315; 400; 500°C.

OTpHRATe/ibMEEe 3HageHun: —196; -—150; —120; —100; —85;
—60; —45; —30; —25; —10; ~5°C.

Ecay 1eo6X0A¥MO YCTRHOBHTD OT/HYHBE OT HOMHHMAJbHHX 3HaueHMs
JAaBjeHus BO3AYXa uam rasa, 10 B coorBercteun ¢ I'OCT 15150—69
PeKOMEHAYeTCsi BHIGHPATD OAMO U3 CAERYIOUIMX 3HaueHui:

NoHHXKenHoe aTmocthepHoe pnaBaeHmwe, yKasannoe B Ttaln 3.4;

nosHIleNHoe AaBJeuue BO3AYXa uau rasa, ITa: 1,47.104; 1,96 . 104;
2,44 - 10% 2,04.104 5,88. 104,

B KOHCTPYKTOPCKOA AOKYMEHTaRHuy NPHBOAMTCA MOJHOE YCJIOBHO
ofo3HadenHe H3JAeNIHs, KOTOPOE COCTOHT H3 CJ0Ba «TpaHcOpMaTop»,
cokpalneHsgoro oGosHavenns THma rtpauchopMaropa, ycaoBuoro mnopss-
KOBOTO HOMEpa, HOMMHA/BHOTO HaNpsiKeHUS, 4YacTOTH NHTallefi ceTH
M BHAA HQNOAMEHMH.

IMpuMep ycsoBuoro o6osuaueHus aHOAHOrO TpaHcdopMaTopa ¢ Mo-
PAAKOBHM HOMepoM 5, HOMHHAJAbHHIM HanpsiKeuumem cetu 127 nam
220 B, uacroroit 50 I', BCEKAMMATHUYECKOTO MCNOAHEHUSA:

«Tpancgopmarop TA5-127/220-50B»

IMpumep ycnosHoro oGo3HadeHmH HakanbHOro TrpancpopMaropa ¢
MOPAAKOBHM HOMEepOM 8, HOMMHANBHEIM HanpuxeHweM cerH 220 B, ua-
croro#t 50 Iy, BCeKAHMaTHYECKOro HCMOJNHEHHS:

«Tpancpopmarop THSE-220-508>.

Tpumep ycnoBuoro obosnaueHus aHOXAMO-HAKaAbuoro TpamchopMa-
TOpa ¢ NMOPALKOBHM HOMEpOM 35, HOMHHAABHLIM WampHkenHeM 127 wau
220 B, uacroroft 50 I'n, BCEKJIUMATHYECKOTO HCIIONHEHHH:

«Tpancpopmarop TAH35-127/220-50B5.

Tpumep ycaosHoro oGosuauenHss TpaHchOpMaTopa AJst NOJAYRPo-
BOJHMKOBHX CXEM C NOPAAKOBHM HOMepoM 233, HOMHHAJNbLHHM HanpH-
HeHneMm ceti 127 uan 220 B, uacrorofi 50 I'u, BCexJHMAaTHYECKOTO MC-
TIO/IHEHUH:

«T pancgpopmarop TI111233-127]220-508>.

3.1. ManorabapurHnie Tpauchopmarops tHna TA
¢ yacroroi nuraoutel cern 50 'y

KOHCTPYKLMA M PA3IMEPHI

B saBucumocTH Or raGapuTHoll MOIUHOCTH, THIMZ MATHHTONPOBOAa,
HaNpsKEHHR NHTAIOWIEH COTH M KAMMATHUYECKOTO HCHOAHEHHS Tpauchop-
MaTopu TNa TA uMeioT pasiHiusie raGapurHbe H yCTaHOBOYHHE pas-
mMepu (puc. 3.1—3.9, raba, 3.5—3.10).
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Tpancpopmaropr 1Hna TA ¢ nacrorofi nnraiomel cerm 50 I'm B3-
FOTOBAAIOTCA Ha GPOEEBHIX H CTEPKHEBHX MATHHTOMPOBOAAX CTaHAap-
THSOBANHOIO PAKA, & TaKKe Ha MaATHATONPOBOZAX, OGeCHEYHBAOMHEX
yMmensmennuili pacxox Memn (HamoTOuMHX mnposoxoB). Ilepeuemb npu-
MeHseMHX M2rHHTONPOBOROB NpuBeReH B Taba. 3.11.

Puc. 3.1 l(oncrpyxnua OpoHennix TpaHctopmaropos Thnos TA, TH, TAH Thnmn,
T ¢ Pe3bOOBLIME BTYJKAMU AAH KPEHACRES, HcnonHemHe VXJi;

1 — JfeHTa; 2 - MarmMTONpOBOA; 38— oGofiMa; 4 — KaTymka

M 8.2, Xomcrpyxnus Opouesnx Tpanchopmaropos TeEnos TA, TH TAH, T,

T ¢ OTHEPCTHRMH RAU KPEUICHMA, HCUOAHORHE
1 — zedTa; 2 — MarmATONPOSOA; 3 — obofima; 4— n-rym

$—-737 , 3
ba



Puc, 3.3 Kouctpyxusa GpoHeBmx TpaHcopmatopos tHnog TA, TH, TAH TIIN,
BRenoanenye B:

@~ € ABYMA PesbGoBbLIMN OTBepCTHaMI, 6 — ¢ YeTHpbMa Pe3bGOBLIMM OTBEPCTHS-
MH a8 Kpenaenus

) L -t
% l %
¥ 1 4+
& | # =
s Ll Jda
J W01 5
‘ A7 - A
' 4 omt a ]

Puc, 3.4 Komcrpykuus Opouesnix Tpancdopmsropos tmnos TA, TH, TAH ¢ wa-
cToToff nuTamumefi cetn 400 iy ¢ pesnBaBLIMH  OTBEPCTHAMH  AAA KpenaeHHA,
ncnonneune YXJ
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Puc. 3.5. Kouctpykums GpoHeswx tpaHcdopMaTopos tinos TA, TH, TAH, TNN
¢ OGMOTKaMH M3 KDYrioro NpOBOAE, € YMEHbUieHHLIM DPaCXOAOM MeAH, HCROAHes
Hae YXJ

Bud A

Ay
8

Pyc. 36. KoncTpyRuusa crepXKHesbix Tpahchopmaropos Tunos TA, TIII, saanurtmx
B QOpMY, ¢ YMEHLIIEHHBIM DACXOAOM MenH, ¢ OGMOTKAMM M3 KpyrAoro mnposoAa
H MegHOil ReuTbl, HCMOAHEHHe B
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Puc. 3.7. KoHcrpyknus crepmuesnx tpanchopMmatopos tMna TA ¢ ymensmeumsnnm
PACXOROM MejH, ¢ OOMOTKaME K3 xpyr.norg nposoza M MeAMOR JNeEHTH, Mcnoame-
HHe



Puc. 3.8. KORCTPYKIMR CTEPKHeRHX TPaHCHOPMATOPOB THUua TA ¢ YMeHbUWICENHIM
PACXOZIOM MeAM, ¢ OGMOTEARMH H3 KPYWMIOTO UDOBOAR M MeAHOR aeHTW, HCIOANS-
mue ¥YXN



Bud A
14
] gy
a2 J
LS

-

Puc. 3.9. KoHCTPYKIMS crepKuennx TpsHcOpMAaTODOB 'mqon TA B TAH asycro-
pouHerc kpenacnus, HcnonHenme YXJI

1 — nenTa; 2= KaTyNIKa; § — mMAOHAbKa; 4 ~~ MATHRYONPOBOA; 5§ — BHEY; 6 — cKoGa



Ta6nuya 3.5

fabapurneie B ycraMosounwie pasMepnl GpoHennx TpancHopMaropos THNOB
TA, TH, TAH, TIRH

Paamepur, MM

Tunopaawmep % Ne pu- M acca,

»u arH:oT:;lPo' o cynka A Al B H & L d r
=2

1IJ1i2x 16 25 58 410
HIT12 % 20 B 3.3 30 35 62 59 { 6,5 58 | M3 480
HUTI2X 25 35 68 550
HUT12X 16 25 52 365
HUT12 % 20 ¥YXn 3.1 30 35 S6 56 1 — |52 M3 420
P O— —————
HTI2x 25 35 62 490
HUT16X 16 30 61 [ 650
116 x 20 YXnj| 3.1 35 46165 | 72| — | 68 {M4]| 750
HT16%25 | 40 70 850
HU16x 32 46 77 1000~
120X 20 40 73 1200
1120 x 25 YXin| 8.2 46 |58 ) 78884 —|82]5,5 1450
HL120 % 32 50 85 1700
L7120 % 40 60 193 1 2100
AVI25% 25 46 91 2300
gﬂlﬂsx& ¥Xial| 3.2 50 721981 108 — | 102] 5,5{ 2750
;nn25x4o 60 106 3300
1125 x 50 70 116 3700
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TaGanuna 3.6

FaGapHTHME B YCTAHOBOYHbE Pa3Mepn GponeswX Tpancdopmaropos
THna TA ¢ yMeHblueHHMM PACXOAOM MelAH H 4Yacrorol nuraoumed cerp

50 My
. Pasmepnt, MM
3
Tunppaamep H . Macca,
MaruuTONpo- ] : ] r
BoAa H g o2 A Ay B H h L d
<= zZ o
LIJIM20 % 20 35 63 850
LVIM20 % 25 | B 3.3 740 |46 68|75 T4 950
11L/TM20 x 32 45 75 M4 1100
LIJIM20 % 20 35 57 750
MAM2ox 25 | YX | 3.5 |T4o | 46162 | 72| 6.5 68 850
LIJIM207x 32 46 69 1000
1I1JIM25 % 25 46 74 1550
1M25% 32 | B 33175 o | 8 92 110,01 88 | M5 75 gp
HIJIM25 X 40 60 89 2700
1LL1M25 % 25 | 46 68 | 1400
Ham2sx 3z | YX1| 3.5 175 75 | 881 — | 82 | 5.5 750
IIIM25 X 40 60 83 2100

’

Tabawua 3.7

TagapuTHbie H YCTAHOBOUYsNE PASMEDH CTEpXHEBMX TPancHoOPMaTOpoB
thnoe TA u TAH c uacrotol nmuranowmed cern 50 I'y
(ncnoanenne YXJI, puc, 3. 9)

PasMepnt, MM «

Tunopasmep <

MArfHTONpPO- g

BoZa A A A r B H L d 3
117116 x 32-65 85 50 68 70 91 111 5.5 2100
117116 X 32-80 100 50 68 70 91 126 2450
117120 % 40-50 74 105 2950
TN20x40-60 | 84 | 60 [ 85 [ 85 | 113 [ 115 [ 6.5 {3400
I'V120 % 40~-80 104 135 3900
V120X 40-100 | 124 155- 4750
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Okonuanue raba. 3.7

Paamepnt, MM

~ b
T nniopasmep M
MarsHTonposoaa A A A, B H L d §
=
T125 X 50-65 99 130 5550
M125%50-80 | 114 | 0 |10 (103 [ 139 |45 | 6,5 | 6300
TW125X 50-100 | 134 165 7300

Ta6auua 3.8

TaGaputunie # YCTaHOBOUHBIE PA3MePHLl CTEPKHEBLIX JACHTOMHBIX TPaHCHOP-
maropos vunos TA u TIHI, 3aautix & ¢opmy, ¢ ofMorxoft H3 xpyriaoro
NPOBOAA, C YMEHDLUIEHHBIM PACXOROM MEAH M 4YACToTOR NHTaouied cern
50 Iy (wcnoanenue B, puc. 3.6)

. - P aamepnl, MM =

Tunopasuep o

MArEHTONPOBOAA alaia B H L M d é

=
N/1M22 X 32-46 81 ls0|es|78]09|-1% | s,0| 5,5 2600

TIIM22 % 32-58 93 120
TUIM27 % 40-36 77 110 4100
TUIM27:¢ 40-46 87 120 4300
60 88 | 137 9,01 6,5

TUIM27X40-58 99 132 4500
IVIM27 X 40-73 e P | 10 147 5000
TWIM34 X 50-46 102 75 102} 148 135 12 | 8.5 5600
TUIM34 x 50-58 114 147 6200

Ta6auna 3.9

TaGapurunie H ycTaHOBOWHBIC PAIMEPH! JCHTOHHMX TPauchopmaropon THNA
TA ¢ vacrotoit nutaouleRt ceru 50 'y, cTepxuesoll XKOHCTPYKiHH,
3aauThiX B Qopmy, ¢ OGMOTKON H3 MeAHON JEHTHI H yMeHbLUICHHRIM

pacxopom Meu (Hcnoasenue B, puc. 3.6)

- Pasmepsi, MM o

Tunop ssMep @

) MBrHHTONPOBOAA A Al ' A, B H lL f d §

; £
fmanz X 32-58 93150 68]104{ 99| 120 8,5| 5,5} 2800
“TIAM27 x 40-36 77 110 4100
JWIM27 % 40-46 87 1 60 | 110{ 110 I37| t20; 9,0 | 6,5 | 4300
FLIIM27 X 40-58 99 132 4500
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a6auna 3.10

FaGapuTHbE M YCTAHOBOUHBIC PA3MePhi CTEPIKHE BHIX JeHTOUHbIX TpaHchop-
matopoa THna TA ¢ o6MOTKAMH H3 KPYIJOTO NPOBORA M MeRHOH JAeHTH,
€ yMEHbUIEHHBIM DACXOROM MellH H HacToToR mHTaomed cet 50 'y

n 2 Paamepsl, MM "

T unopa3mep g z -

MargHTONpo- S -4 ]

BOAA Ee |2 talalapsla]li] d ] g

=2 |€= =
TJM22x32-46 | B 3.7| 81 71 } 13| 106 — | 2300
TJIM22 X 32-58 93 118 2550
mmezxsza6) | |8l 50 | 68 o (91 10§ 5311700
T1JIM22 X 32-58 7193 118 ' 2150
TWIM27 X 40- 36/ ! 77 . 107 3500
ITJIM27 X 40-46{ B 3.7 87 1371 117 3800
TIJIM27 X 40-58 * 99 ) 129 4200
TLIM27 X 40- 73 1Y 60 | 85| 81 143 6,5/ 4600
1J1M27 x 40- 36 77 107 2900
TWIM27 X 40-46] yx1| 3.8 87 1131 117} 9,0 3400
TLJIM27 X 40-58 99 129 3850
TJIM27 X 40-73 114 - 143 4400
M34 X 50- 46| o 131 400
NIM31x50-48) 5 | 5.7|192 i5 — | 85200
IJIM34 x 50- 58 114 143 7000

75 {110 | 97

TIJIM 34 x 50-46 101 131 5100
| YXJ1| 3.8}—— 139 9,0! 6,5}——
TWIM34 % 50- 58 114 143] 5700

[

Ta6aunua 3.11

yacroroit nurawoued cetn 50 I'm

Maruntonposonsi, Npumensiemnie 8 TpauchopMartopax thna TA

Tunouomusnan
TpauChopMaTOpa

TunopaaMep
Mary uTonpo-
sofa

T HnoxHOMunan
Tpanedop MaTopa

Tuno paamep
Mar HHTONpPOBOAA

2

T
1

2

T A1-127/220-50
TA2-127/220-50
TA3-127/220-50
TA4-127/220-50
TAS-127/220-50
TAB-127/220-50
TA7-127/220-50

1620

TAS8-127/220-50
TAS-127/220-50
TA10-127/220-50
TA11-127/220-50
TA12-127/220-50
TA13-127/220-50

HITI6 X 25

TA14-127/220-50
TA15-127/220-50
TA16-127/220-50
TAl7-127/220:50
TA18-127/220-50
TA19-127/220-50
TA20-127/220-50
TA21-127/220-50
TA22-127/220-50
TA23-127/220-50
TA24-127/220-50
TA25-127/220-50
TA26-127/220-50
TA27-127/220-50

U116 X 25

42

P



M podoaxcenue maba. 3.11

2

TA28-127/220-50
TA29-127/220-50
TA30-127/220-50
TA31-127/220-50
TA32-127 /220-50
TA33-127/220-50
TA34-127/229-50
TA35-127/220-50
TA36- 127/220- 50
TA37-127/220-50
TA38-127/220-50
TA39-127/220-50
TA40-127/220-50
TA41-127/220-50
TA42-127/220-50
TA43-127/220-50
TA44-127/220-50
TA45-127/220-50
TA46-127/220-50
TA47-127/220-50
TA48-127/220-50
TA49-127/220-50
TAS50- 127/220-50
TAS51-127/220-50
TAS52- 127/220-50
TA53-127/220-50
TA54-127/220-50

mai6x32

TAB5-127/220-50
TAS56-127/220-50
TAS57-127/220-50
TAS58-127/220-50
TAS9-127/220-50
TA60-127/220-50
TA61-127/220-50
TA62-127/220-50
TA63-127/220-50
TA64-127/220-50
TA65-127/220-50
TA66-127/220-50
TA67-127/220-50
TA68-127/220-50
TA69-127/220-50
TA70-127/220-50
TA71-127/220-50
TAT2-127/220-50
TA73-127/220-50
TA74-127/220-50
TA75-127/220-50
TAT76-127/220-50
TA77-127/220-50

HIT120X 20

TA78-127/220-50
TA79-127/220-50
TA80-127/220-50
TA81-127/220-50
TAS82-127/220-50
TA83-127/220-50
TA84-127/220-50
TA85-127/220-50
TA86-127/220-50
TA87-127/220-50 -

1112120 20

TAS8-127/220-50
TA89-127/220 -50
TA90- 127/220-50
TA9-127/220+50
TA92-127/220-50
TA93-127/220- 50
TA94-127/220-50
TA95-127/220-50
TA96-127/220-50
TA97 - 127/220-50
TA98- 127/220-50
TAD9. 127/220-50
TAI00- 127/220-50
TAI101-127/220-50
TA102-127/220-50
TA103-127/220-50
TA104-127/220-50
TA105-127/220-50
TA106- 127/220-50
TA107-127/220-50
TA108-127/220-50
TA109-127/220-50
TA110-127/220-50
TA111-127/220-50
TAL12-127/220-50
TA113-127/220-50
TA114-127/220-50
TA115-127/220-50
TA116-127/220-50
TA117-127/220-50
TA118-127/220-50
TA119-127/220-50
TA120-127/220-50
TAI21-127/220-50
TA122-187/220-50

112025

TA123-127/220-50
TA124-127/220-50
TA125-127/220-50
TAI126-127/220-50
TA127-127/220-50

11J120 X 32
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11 podoaxcerue mabr. 8.11

2

TA128-127/220-50
TA129-127/220-50
TA130-127/220-50
TA131-127/220-50
TA132-127/220-50
TA133-127/220-50
TA134-127/220-50
TA135-127/220-50
TA136-127/220-50
TA137-127/220-50
TA138-127/220-50
TA139-127/220-50
TA140-127/220-50
TA141-127/220-50
TA142-127/220-50
TA143-127/220-50
TA144-127/220-50
TA145-127/220-50
TA146-127/220-50
TA147-127/220-50
TA148-127/220-50
TA149-127/220-50
TAIL50-127/220-50
TA151-127/220-50
TA]52-127/220-50
TA163-127/220-50
TA154-127/220-50
TA155-127/220-50
TA156-127/220-50
TA157-127/225-50
TA158-127/220-50
TA159-127/220-50
TA160-127/220-50
TA161-127/220-50
TA162-127/220-50

1IJ1-20 % 32

TA163-127/220-50
TA164-127/220-50
TA165-127/220-50
TA166-127/220-50
TA167-127/220-50
TA168-127/220-50
TA169-127/220-50
TA170-127/220-50
TA171-127/220-50
TA172-127/220-50
TAI173-127/220-50
TA174-127/220-50
TA175-127/220-50
TA176-127/220-50
TAI177-127/220-50

171-20 X 40

44

TA178-127/220-50
TA179-127/220-50
TA180-127/220-50
TA181-127/220-50
TA182-127/220-50
TA183-127/220-50
TA184-127/220-50
TA185-127/220-50
TA186-127/220-50
TA187-127/220-50
TA188-127/220-50
TA189-127/220-50
TA190-127/220-50
TA191-127/220-50
TA192-127/220-50
TA193-127/220-50
TA194-127/220-50
TA195-127/220-50

TA196-127/220-50
TA197-127/220-5Q
TA198-127/220-50
TA199-127/220-50
TA200-127/220-50
TAZ01-127/220-50
TA202-122/220-50
TA203-127/220-50
TA204- 127/220-50
TA205-127/220-50
TA206-127/220-50
TA207-127/220-50
TA208-127/220-50
TA209-127/220-50

TA210- 127/220-50
TA211-127/220-50
TA212-127/220-50
TA213-127/220-50
TA214-127/220-50
TA215-127/220-50
TA216- 127/220-50
TA217-127/220-50
‘FA2]8-127/220-50
TA219-127/220-50
TA220-127/220-50
TA221-127/220-50
TA222-127/220-50
TA223.127/220-50
TA224-127/220-40
TA225-127/220-50
TA226-127/220-50

pes

TUI16x 32-85

T116x 32-80

IIA20X40-50



Oxon4anue maba. 3.11

H 2 1 2
TA227-127/220-50 TA260-127/220-50
TA228-127/220-50 TA261-127/220 -50
HES | [REEER meces

- - -127/220-50
TA231-127/220-50 sJ TA264-127/220-50
LSRR s THE /RS

i - TA266-127/220-50
TA234-127/220-30 TA267-127/220-50 *
e 127/220-20 TA268-127/220-50 | TL/120 % 40-80
TAZ%- 127/220- TA269-127/220-50
TA237-127/220-20 TA270- 127/220-50
JAIS 1Tz TA271-127/220-50
ARt 2y ooa50 TA272- 127/220-50
TA241-127/220-50 TA273-127/220-50
TA242-127/220-50 TA274-127/220-50
TA243-127/220-50 TA275-122/220-50
TA244-127/220-50 TA276-127/220-50
TA245-127/220-50 TA277-127/220-50 | T1/120 X 40-100
TA246-127/220-50 TA278-127/220-50
TA247-127/220-50 TA279-127/220-50
TA248-127/220-50 TA280-127/220-50
TABI-137/330 50" TA81-127,220-50
'{ﬁzzso-imi%%-?'é TA282-127/220-50
TA251-127/220-50 TA283-127/220-50 | TI/125X 50-65
TA252-127/220-50 TA284-127/220-50
TA253-127/220-50 TA285-127/220-50
TA254-127/220-50 TA286-127/220-50
TA255-127/220-50 | - TA287-127/220-50
TA256-127/220-50 -

TA257-127/220.50 [U120 40-60] TA2c0" 127/220-50 | 11125 50-100
TA258-127/220-50 1 TA290- 127/220-50 -
TA259- 127/220-50 -

.

YCNOBUA 2KCINYATALMM

Temnepatypa okpyxaomed CPEAH o 4 o e o & » Or —60 no +85°C
OrHocutenbHas BaIaXHOCT: Bo3Ayxa npu +40°C . . o 98 %
ATMOChEpHOE MABICHHE o 4 4 o « 4 o 4 o » o « »OF5,3 B0 7,7 xlla
" (ot 400 no

790 MM pr. cT.)

femnepaTypa neperpeBa O6MOTOK B HOPMAJbHBIX
YC/AOBHAX SKCHAyaTalH® . . . . . . o » He Gozee 455°C
HKJIHYeCKOe BO3AefiCTBHe 'remnepa'ryg.
g am Tpancpopmartopos rpymaw B, . . . . OF — 60z04140°C
& pas tpanchopmartopos rpymum YXJI . . . . Or —60 n0485°C
BrGpaurs b ABanazome wactoT or § xo 1000 Iy
:? ¢ YCKOpeHHeM -uo-.o.-li'-fuo7'5g

'
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OanHoutinle yaapu ¢ yckopeiiwem . . . . . . . Jo 500 g
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JluHefinste Harpyskn ¢ yckopeunem . . . . . , Ho 25 g
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SNEKTPUMECKUE CXEMbI
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Obmompu  neplogo cmepns  Jbmomnu Omopoze Caneonwg

Puc. 3.10. Daexrprueckse np;munnuanmue cXeMnl AaHOAHEIX TpaHchopmaTopon
tena TA c wanpsixenneMm nuralouteR ceri 127/220 B H uwacroroi 50 Tu:

a ~ GpoHeBoll XOHCTPYKUHE; 6 ~ cTepkHeBOfl XOHCTPYKUHH C HENOJHBIM YHCIOM
BTOPHYHLIX OOMOTOK; 6 — CTepiKiesol KOHCTPYKUMH € NONHEIM YHCJIOM BTOPHYHEIX
0GMOTOK

B r126a. 3.12 u 3.13 npuBoadATCA BapHaHTH NOAKMIOUEHHA TParcdop-
Matopos THna TA K cetn nepeMennoro Toka ¢ wuactoroli 50 Iu; B
7a6s. 3.14 — 3navedxa marpaxennii Ha oTBOA2X NePBHUHOK OGMOTKH.

Ha pnc. 3.13 spuBoxaTca CxeMbl NOCAEOBATENLHONO H NAPanAeiib-
HOro CcoCAMHeHHR BTOPHUHHX OGMOTOK TpanchopmaTopoB Gpomesofl B
CTepKHeBOR KOHCTPYKUHA.
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C[W] om cm om .m om

1285 kK5 7 8 19 202 22

Puc. 3.11, BnextpnuecKue BPHHUENHANLHEE CXeMHl SHOAHLIX TpauchOPMaTOPOB
Tuna TA ¢ HAnpsixkennem nutatomeft cers 127/220 B u wacroroft 50 'm c ymeHb-
WEHHKIM PACXOROM MERH:

a— 6poucaoﬁ‘ goucTpyxunu; 6 — CTep)kHeBONl XOMCTPYKUHH

. .rw] om

5 14
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n oz
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14

¥

Z

N

Puc. 3.12. Daextpudeckye NPHHUHMHANBLHHE CXeMB aHORHHLIX TpancdopMaTOpOB
runs TA ¢ nanpsxensem nurtaomef cetH 220 B u vacrotoft 50 I'm:

a — GporeBoR KOHCTPYKuHH; 0 — CTepKHeBOR KOWCTPYKIHM
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Ta6auna 3.12

TaGantia noaxmonennik x cevu nepemenHoro Toxa 127/220 u 220 B

TpanchopmaTopos TEna TA

Konctpyxuus Tpancpopuaropa

CtepxHeBas

7139 sumaNcsduen
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Ta6anna 3.13

Tatmmua HOAXMOUCHNE K CeTH HepeMennoro yoxka wacrorodl 50

Tpanchopmaropor s TA ¢ yMenbICHHMM DACXOAOM MCAM
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Oimomuy neplozs CImEpMAR Obmomnit bmopozy Cmepmns
2 ‘ , r
). - L ALA [ 3 ® LAA ’
Dbigme mepBoea cmepmen " Gomommy bmaposo cmeomuR

Puc 3.13. BAeKTPHUECKME CXeMH NOCASROBATENLHONO H NapanNesIbHOIO COCRHHE-
HER BTOPHUHBIX O6MOTOK Tpauchopmaropos rtHpa TA, TH, TAH n THIL:

a, 6~ OpoHePOR KOHCTDYRQWH; 8, 2— CTEDMHEBOA KOHCTPYKUHH

~ OCHOBHbIE NAPAMETPbI N

OcHoBHBE SJeKTpHYECKHE nagauempu GponeBnix TpaRcHOpMaTOPOB
tuna TA npusenens 8- Ta6a. 3.15 u 3.16, crepxuesnx —s8 Tabn. 3.17
n 3.18, B rpade «Tok nepsuunoii o6MOTKH» 3THX TalJHi RaHW 3Have-
HHSl TOKa mepsHYHOA OOMOTKH B BHAe Apolu: B UHCAMTEJNE -— NPH IO~
xmovennn Tpanchopmaropa K cetn 127 B; B 3HameHarese — npm nog-
Kaouensn x cetH 220 B.

HauGonblilie OTKAOHEHHA HANPSIKeHAN BTOPHYHHIX OGMOTOK TpaHC-
dopmartopos THma TA, m3MepenHne B HOMHHANLEOM DeKHME NDH HOD-
MaJILHHX KJAHMATHYECKHMX YCJIOBHAX, cocrasagior *5% a4 ocHOBEHX
B +10% ana KOMNeHCAUHNOHHLIX O0OMOTOK.

HauGosblide OTKAOHEHHA HANPAKEHAR BTOPUUHHX OGMOTOK TPaHC-
. $opMaTOpOB, H3MepeHHHE B ycaoBasax noswuesHod (4-85°C) H noHu-
xemuoft (—60°C) Temneparyp cocTaBamor —6+-—9% AAS OCHOBHHX M
*—13+—23% ZAA7 KOMNEHCAUMOHHHIX OOMOTOK. XapakTep SaBHCHMOC-
Tell u3MEHeMHS ManpsKeHAN BTODHMURBIX OGMOTOK TpaHChopMaTOpos B
pexXuMe HOMEHANLHOR Harpysku OT TeMUepaTyps oOKpyxaiomted cpean

#306paXken Ha puc. 3.14.

ConporuBieHue H30JASUAA TPaHCHOPMATOPOR NPH~ TeMueparype
+-85°C cocrasnmer 20 MOwm, ng:l KPaTKOBDEMEHHOM BO3/eHCTBHE B Teb
genpe {0 CyTOK nosbiuienHOR BAAXKROCTE Bo3ayxa mpx +40°C compo-
THBJIeHHe M3OMSAUMH AAs Tpancdopmatopop ncnoattenus B 50 MOm n
Bbilte, A5 Tpatcgopsartops menoasenun YXJI 20 MOwu s srume,



Ta6aruna 3.14

Tabanua MANPSIKEHHHA HA OTBOASX NEPBHYHON OGMOTKH
tpancopmatopos tanos TA, TH, TAH u TON c vacrorodl
aurmomef cern 50 Iy

Hanpsixenue
Tan Tpascdopmaropa Otaoas neps ot pela oTBoRx
MoTkM, B
TA, TIU67, TIM48, TIM88 In26u7 100
Ind 6uné8 120
Indg. 6u9 127
Inb 6unl0 134
Inla; 4u 4o 3,2
TH ln 16, 4n 46 6,3
In2 468 o
Inu3 4u 6 127
TAH 1u2 4n$ 110
Inud 4né 127
2u37u8 100
T 1u3 6n8 107
2u4;7u9 120
2u b 7410 . 13t
Tne-1, TI2-2, TOMR-3, 1u26un7 7
TIiN2-4, TMMR2-5 2n3.7u8 100
dunus4,8u9 10
4u 5 7ul0 10

-60 -0

0 30 +60 +85 %

Puc. 314. Ipagnkr H3aueRe-
HHMS HAnpRXedRs BTOPHYHLIX
obxorox Tpanchopuartopon
tanog TA, TH, TAH s TN
B pPeXHME HOMBEBANLRON Ha-
rPY3KH B a#BMCHMOCTH  OT
TeMneparTypui OKpymajouteit
cpenbi:
1 — pangoabwHk YXOR HBINPK-
HeHUS OT 3HaveRHH, R3ME-
peHnoro  npm HOpM aabHoOR
TeMneparype, 2 — cpeaynit
yXon HanpsxKeHus OT 3Hauve-
HHS, H3MEPEHHOro NpPH HOp-
MaJIbHOR TeMmnepatype



Ta6auna 3,18

daexTpuveckue napamerp GpomeBnix TpanchopMaTopor THna TA ¢ 4ACTOTOM NuTAwWeEdN ceTH
50 't 8 MOMHHANLHOM peXHMe

& Hanpaxeu ve 8TOpHYHON O0MOTKH, B , ~  Tok BTOpHYHOR OGMOTKH, A
F- 3 T .
Tun (g«oumla.n Tpaue- gg o:é:"g‘":{ﬂ Brinoau oGmorok -
opMaTopa ’ . — {9 — 16
L R = i [P VS [ R
1 2 3 4 5 6 7 8 9 10 11
TA1-127,220-50 0,148 0,108 0,148 0,148
28 28 6 6
TA2-127/220-50 , ,176 176 0,176
15 | 0,16/0,09 0,056 0,1 0,1
TA5-127/220-50 125 < 14 14 0,030 0,030 0,030 0,030
112 i
TA7-127/220-50 180 20 20 0,023 0,026
0,026 0,026
TA11-127/220-50 0,260 0,210
28 28 28 6
TA12-127/220-50 0,075 0,320 0,320 0,320
TA13-127/220-50 2 10,28/0,16 56 12 0,104 0,104 0,104 0,104
TA14-127/220-50 56 12 0,150 | 0,075 | 0,150 | 0,150
40 10
2 TA15-127/220-50 0,100 0,145 0,145 0,145




Ay

Tpodosmenue maba. 8.75

1 2 3 4 - 6 7 8 9 10 11
TA16-127/220-50 80 56 20 12 0,005 | 0,070 | 0,005 | 0,095
TA17-127/220-50 80 20 0,075 0,075 | 0,076
TAI8-127/220-50 ) b 56 12 0,100 | 0,100 | 0,100
TA19-127/220-50 125 14 14 0,085 | 0,048 | 0,05 | 0,05
TA20-127/220-50 26 | 0,28/0,16) o 0,030 .| 0,075 | 0,07 | 0,075
TA21-127/220-50 180 0,055 | 0,025 | 0,055 | 0,055
TA22-127/220-50 20 20 0,036 } 0,050 | 0,050 { 0,050
TA23-127/220-50 160 140 0,040 | 0,040 | 0,040 | 0,040
TA24.127/220-50 224 125 25 25 0,032
TA25.127/220-50 200 180 20 20 0,032 { 0,032 | 0,032
TA26-127/220-50 250 224 ‘o5 25 0,026 | 0,026 | 0,026 | 0,026
TA27-127/220-50 315 125 35 35 0,022 | 0,035 | 0,03 | 0,035




[pobosxcenue maba: 3.15

1 2 3 4 5 8 7 8 9 10 1l
TA28-127/220-50 28 28 6 6 0,330 | 0,240 | 0,330 | 0,330
TA29-127/220-50 0,170 | 0,3% | 0,3% | 0,390
TA30-127/220-50 ° 0,080 | 0,460 | 0,460 | 0,460
TA31-127/220-50 56 56 12 0,140 | 0,150 | 0,150 | 0,150
TA32-127/220-50 ‘ - 0,080 .} 0,200 | 0,200 | 0,200

12
TA33-127/220-50 36 | 0,35/0.20 40\ o 0,200 | 0,120 | 0,200 | 0,200
TA34-127/220-50 0,140 | 0,200 | 0,200 | 0,200
TA35-127/220-50 « 0,002 | 0,252 | 0,252 | 0,252
TA36-127/220-50 0,135 | 0,004 | 0,135 | 0,135
* 56 12 ;
TA37-127/220-50 80 20 0,09 | 015 | 0,150 | 0,150
TA38-127/220-50 80 20 0,120 | 0,075 | 0,120 | 0,120
8; TA39-127/220-50 0,105 0,032 0,105 0,105




¥s

ITpodoaxcenue maba. 3.15

1 2 3 4 1 L 7 8 9 10 1
TA40-127/220-50 125 14 14 0,079 0,063 0,079 | 0,079
TA41-127/220-50 1o 0,043 { 0,100 | 0,100 { 0,100
TA42-127/220-50 0,076 | 0,025 | 0,076 | 0,076
TA43-127/220-50 180 0,066 | 0,060 | 0,060 | 0,060
TA44-127/220-50 % 0,03 | 0,088 | 0,088 | 0,088

20
TA45-127/220-50 3 | 0,35/0,20 0,079 | 0,031 | 0,079 | 0,07
TA46-127/220-50 160 140 0,083 | 0,089 | 0,069 | 0,089
TA47-127/220-50 0,034 | 0,018 | 0,028 | 0,078
TA48-127/220-50 204 195 25 25 0,057 | 0,030 | 0,057 | 0,087
TA49-127/220-50 0,042 | 0,057 | 0,057 | 0,057
TA50-127/220-50 200 180 20 20 0,043 | 0,047 | 0,047 | 0,047
TA51-127/220-50 250 224 25 25 0,035 | 0,037 | 0,037 | 0,037




S5

M podoaxncenue maba. 8.15

10

TA52-127/22Q-50 315 125 35 35 0,044 | 0,044 | 0,044
TA53- 127/220-50 280 0,008 | 0,029 | 0,02 | 0,02
TA54-127/220-50 355 200 40 0 | 0,02 | 0032 | 00%2.] 0,03
TAS5-127,220-50 0,35 | 0,200 | 0,350 | 0,35
TAS6-127/220-50 28 % 6 ® | 0,200 | 0,430 | 0,43 | 0,430
TA57-127/220-50 0,090 | 0,530 | 0.53% | 0,5%
10 | 0,40/0,22
TAS58-127/220-50 56 12 0,170 0,150 0,170 0,170 |
TA59-127/220-50 0,085 | 0,225 | 0,225 | 0,22
TA60- 127/220-50 56 12 0,250 | 0,000 | 0,25 | 0,250
TA61-127/220-50 10 ' 1070 | 0,210 | 0,210 | 0,210
TA62-127/220-50 0,004 | 0,340 | 0,340 o‘, 340
TA63-127/220-50 80 80 80 20 | 0,120 | 0,100 | 0,120 | 0,120




ITpodorxenue maba. 3.15

10

TA64-127/220-50

TA65-127/220-50

TA66-127/220-50

TA67-127/220-50

TA68-127/220-50

TA69-127/220-50

TA70-127/220-50

TA71-127/220-50

TA72-127/220-50

TA73-127/220-50

TA74-127/220-50

TA75-127/220-50

40

0,40/0.22

80 8o | 0,00 | 0,154 | 0,154 | 0,154
80 56 20 12 | 0,164 | 0,080 | 0,164 | 0,164
0,110 | 0,168 | 0,168 | 0,168
0.124 | 0,020 | 0,124 f;,m
123, 14 " 0.0 | 0,07 | 0,080 | 0,09
’ 0,00 | 0,121 | 0,121 | 0,12/

112
0,085 | 0,026 | 0,085 | 0,085
180 0,065 | 0,065 | 0,065 | 0,065
0,033 | o115 | o.115 | 0,15
20 20 | 0,000 | 0,00 | 0,09 | 0,09
160 140 0,058 | 0,06¢ | 0,068 | 0,088
0,03 | 0,005 | 0,095 | 0,09




MTpodorsxcenue maba. 3.15

1 ! 2 3 ‘4 5 6 7 8 9 10 1t
TA76-127/220-50 ' 0,060 | 0,025 | 0,060 | 0,069
224 125 25 25
TA77-127/220-50 0,045 | 0,070 | 0,070 | 0,070
TAT78-127/220-50 ’ 0,020 | 0,00 | 0,09 | 0,09
TA79.127/220-50 0,070 | 0,027 | 0,070 | 0,070
TA80-127/220-50 20 |o.40/0,22" 2°°\ 180 % 2 170,05 | 0,05 | 0,050 | 0,050
TA81-127/220-50 . 0,08 | 0,070 | 0,070 | 0,07
TA82-127/220-50 250 294 25 25 0,040 0,040 0,040 0,040
TA83-127/220-50 : 0,020 | 0,00 | 0,060 | 0,060
TA84-127/220-50 0,042 0,040 ' 0,042 0,042
TA85-127/220-50 ' 315 125 3 3% 1 0022 | 0073 | 0,013 | 0,073
TA86-127/220-50 280 0,02 | 0,032 | 0,032 | 0,082

TA87.127/220-50 355 200 40 40 +0,029 0,043 0,043 0,043




Rpodoascenue maba. 3.15

10

1

TA88-127/220-50

TA89-127/220-50

TA90-127/220-50

TA91-127/220-50

TA92-127/220-50

TA93-127/220-50

TA94-127/220-50

TA95-127/220-50

TA96-127/220-50

TA97-127/220-50

TA98-127/220-50

TA99-127/220-50

.54

0,50/0,29

28 28 6 6 0,480 | 0,380 | 0,480 | 0,480
0,200 | 0,640 | 0,640 | 0,640
86 12 0,230 | 0,200 | 0,230 | 0,230
56 0,090 | 0,325 | 0,325 4 0,325
12
© 0 0,340 | 0,109 | 0,340 | 0,340
,0,228 | 0,278 | 0,278 | 0,278
0,080 | 0,440 | 0,440 | 0,440
80 9 0,160 | 0,140 | 0,160 | 0,160~
8
0 0,075 | 0,210 | 0,210 | 0,210
20
) 0,220 | 0,103 | 0,220 { 0,220
56 12 0,140 | 0,220 | 0,220 | 0,220
£
0,060 | 0,310 | 0,310 | 0,310




69

D podosncenue maba, 3.15

1 2 3 4 8 (-] 7 8 g 10 1
TA100-127/220-50 125 14 14 0,169 | 0,310 | 0,169 | o0.169
TA101-127/220-50 0,118 | 0,006 | 0,118 | 0,118
TA102-127/220-50 12 0,051 | o,164 | 0,164 | 0,164
TA103-127/220-50 180 0,118 | 0,030 | 0,118 | 0,118
TA104-127/220-50 0,043 | 0,145 | 0,145 | 0,145
TA105-127/220-50 54 1 0,50/0,29 o % 0,08 | 0,083 | 0,088 | 0,088

. 2
TA106- 127/220-50 160 140 0,125 | 0,032 | 0,125 | 0,125
TA107-127/220-50 0,084 | 0,084 | 0,084 | 0,084
TA108-127/220-50 : 0,034 | 0,131 | 0,131 | 0,131
TA109-127/220-50 994 125 25 25 0,003 { 0,031 | 0,093 | 0,003
TA110-127/220-50 0,062 | 0,084 | 0,084 | 0,084
TA111-127/220-50 0,027 | 0,140 | 0,140 | 0,140




Il podosrxucenue maba. 3.15

10

$

TAL12- 127/220-50 200 180 20 20 | 0,099 | 0,029 | 0,09 | 0,09
TA113-127/220-50 . 0,069 | 0,009 | 0,069 | 0.069
TA114-127/220-50 0,03t | 0,106 | 0,105 | 0,105
TA116-127/220-50 0,064 | 0,054 | 0,064 | 0,054
TA117-127/220-50 0,50/0,29 0,260 | 0,080 | 0,080 | 0,080
RN
TA118-127/220-50 a1s - 25 s | 0,068 | 0,035 | 0,063 | 0,063
TAL19-127/220-50 0,040 | 0,09 | 0,090 | 0,000
TA120-127/220-50 280 0,044 | 0,044 | 0,044 | 0,044
TA122-127/220-50 A 0,03 | 0,061 | 0,061 | 0,061
TA123-127/220-50 0.625/0,35| 28 28 6 6 0,600 | 0,480 | 0,600 | 0,600




Mpodorscenue maba, 3.15

10

11

TAI124.127/220-50

TA125-127/220-50

TA126-127/220-50

TA127-127/220-50

TA128-127/220-50

TA129-127/220-50

TA130-127/220-50

TA131-127/220-50

TA132-127/220-50

TA133-127/220-50

TA134-127/220-50

TA138-127/220-50

0,625/0,35

28 28 6 6 0,250 0,800 0,800 0,800
0,100 0,920 0,920 0,920
0,300 0,250 0,300 0,300
0,120 | 0,400 0,400 0,400
56 40 12 10
0,425 0,140 0,425 0,426
0,300 0,340 0,340 0,340
- 0,130 0,610 0,610 0,610
0,200 | 0,180 0,200 0,200
0,100 0,260 0,260 0,260
80 56 20 12
0,310 0,120 0,310 0,310
0,200 0,250 0,250 0,250
0,120 0,340 0,340 0,340




29

ITpodormenue maba. 3.15

10

11

TA136-127/220-50

TA137-127/220-50

TA138-127/220-50

TA139-127/220-50

TA140-127/220-50

TA141-127/220-50

TA142-127/220-50

TA143-127/220-50

TA144-127/220-50

TA145-127/220-50

TA146-127/220-50

TA147-127/220-50

68

0,625/0,35

125 14 14 0,200 | 0,050 | 0,200 | 0,200
0,150 | 0,120 | 0,150 | 0,150
12 0,070 | 0,200 | 0,200 | 0,200
180 0,150 | 0,049 | 0,150 | 0,150
0,100 | 0,120 | 0,120 | 0,120

20 20 -
0,055 | 0,180 | 0,180 | 0,180
160 140 . 0,160 | 0,036 | 0,160 | 0,160
0,110 | 0,100 | 0,110 | o,110
0,060 | 0,160 | 0,160 | 0,160
994 125 25 95 0,1¥ | 0,040 | 0,116 | 0,115
0,080 | 0,110 | 0,110 | 0,110
~ 0,040 | 0,165 | 0,165 | 0,165




€9

11 podosxcenue maba. 3.15

1 2 3 + 4 5 6 7 8 Q9 10 1
TA148-1277220-50 ] 0,130 | 0,031 0,130 0,130
200 180 20 20 —
TA149-127/220-50 0,080 | 0,090 0,090 | 0,09
TA150-127/220-50 0,035 0,135 0,135 0,135
TAL51-1277220-50 0,100 0,029 0,100 | 0,100
TA152-127/220-50 250 224 %5 % [T0.065 | 0,070 | 0,00 | 0.070
TA153-127/220-50 68 10,625/0,35 - 0,026 0,110 0.110 0,110
TA154-127/220-50 0,080 | 0,048 | 0,080 0,080 °
TA155-127/220-50 0,050 0.115 0,115 | 0,115
315 125 35 35
TA156-127/220-50 0,028 0,160 0,160 0,160
TA157-127/220-50 0,075 0,027 0,075 | 0,075
TA158-127/220.50 280 0,045 0,063 0,063 0,063
TA159-127/220-50 0,022 0,086 0,086 | 0,086




Hpodosnenue maba. 3.15

H 2 3 4 5 6 7 8 . ] 10 11
\
TA160-127/220-50 0,070 | 0,032 | 0,070 | 0,070
355 200 40 40 :
TA161-127/220-50 0,025 | 0,106 | 0,105 | 0,106
68 10,695/0,35 ,
TA162-127/220-50 . 0,050 | 0,076 | 0,075 | 0,075
TA183.127/220-50 28 28 6 6 0,680 0,710 0,710 0,710
TA164-127/220-50 56 56 12 12 0,295 0,390 0,890 0,390
TA165-127/220-50 8 10,77/0,45 40 10 0,320 | 0,400 | 0,490 | 0,490
TA166-127/220-50 80 80 20 2 | 0,230 | 0,240 | 0,240 | 0,240
TA167-127/220-50 56 12 0,230 | 0,340 | 0,340 | 0,340
TA168-127/220-50 125 14 14 0,180 | 0,165 | 0,18 | 0,180
1
TA169-127/220-50 4 0,032, | 0,310 | 0,310 | 0,310
TAI70-127/220-50 180 % o0 | 0.130 | 0,150 | o.150 | 0,150
TA171-127/220-50 160 140 . 0,130 | 0,140 | 0,140 | 0,140




182~

Oxonvanue maba. 3.15

1 2 3 4 5 6 7 8 9 10 |
TA172-127/220-50 224 125 25 25 0,100 0,135 0,135 0,135
TA173-127;220-50 200 180 .20 20 0,105 0,110 0,1i0 0,110
TA174-127/220-50 250 224 25 25 0,085 0,090 0,090 0,090

86 | 0,77/0,45
TA175-127/220-50 125 0,065 0,140 0,140 0,140
315 35 35
TA176-127/220-50 280 0,065 04071 0,071 0,071
TAI177-127/220-50 200 40 40 0,060 | 0,090 0,090 0,090

3

.Tudnnua 3.16

AnexTprueckue napameTpu Gponesnix Tpancdopmatopos THNA TA ¢ yMEHbIUCHHWM DPACXOROM MERH
R uacroroit nATanomed cerd 50 'y 8 ROMHABANBHOM pexHMe

Hanpaxenne sTopHunOM 06MOTKH, B

I Tok BTOPHUHO# OGMOTKM, A

Tnnogl::.u;no p'l;pauc- H:m:::'n T::ﬁ ;x:z::?- Bbisofil OGMOTOK
S AR AR R =l = =
1 2 3 4 5 8 7 8 9 10
TA1-127/220-50M 28 28 6 6 0,130 | 0,09 | 0,130
TA5-127/220-50M 15 0,17/0,10 125 112 14 14 0,028 | 0,028 | 0,028
& TA7-127/220-50M 180 112 20 20 | o,006 | 0,032 | 0,032



99

Hpodorsenue maba, 3.16

9

10

TA11-127/220-50M

TA13-127/220-50M

TA14-127/220-50M

TA15-127/220-50M

TA16-127/220-50M

TA17-127/220-50M

TA18-127/220-50M

TA20-127/220-50M

- TA21-127/220-50M

TA22-127/220-50M

TA23-127/220-50M

TA24-127/220- 50M

22

0,24/0,14

28 28 6 6 0,197 0,140 0,197

56 12,0 0,085 0,085 0,085

56 40 12 10 0,120 0,060 0,120

0,090 0,110 0,110

56 12 0,070 0,070 0,070

80 80 20 20 0,060 0,060 0,060

56 12 0,080 0,050 0,080

125 112 14 14 0,035 0,050 0,050
180 112 0,043 0,018 0,043
20 20 0,020 0,050 0,050

160 140 0,033 0,033 0,033
224 125 25 25 0,028 0,028 0,028




49

Hpodoaxnenue maba, 3.16

i 2 3 4 5 6 7 8 9 10
TA25-127/220-50M 200 180 20 20 0,026 | 0,026 | 0,026
TA26-127/220-50M 250 224 25 25 0,021 | 0,021 | 0,02

22 0,24/0,14
TA27-127/220-50M 315 125 35 35 0,022 | 0,022 | 0,02
TA28-127/220-50M 28 28 6 6 0,300 | 0,240 | 0,300
TA31-127/220-50M 56 12 0,140 | 0,140 | 0,140
56 12
TA33-127/220-50M 40 10 0,200 | 0,000 | 0,200
34 0,36/0,20
TA34-127/220-50M 0,160 | 0,160 | 0,160
TA35-127/220- 50M 0,100 f 0,225 | 0,225
TA36-127/220-50M 0,125 | 0,000 | 0,125
80 56 20 12
TA37-127/220-50M 0,095 | 0,140 | 0,140
TA38-127/220-50M 80 20 0,110 l 0,075 | 0,110
TA39-127/220-50M 125 12 14 14 | 0,100 0,100

] 0,028




I podoaxcenue maba, 3.16

1 2 3 4 5 6 ‘ 7 ] 8 9 10
TA40-127/220- 50M 125 14 14 0,084 | 0,050 | 0,084
TA41-127/220-50M 0,040 | 0,095 | 0,095
TA42-127/220-50M 112 0,068 | 0,033 ! 0,068
TA43-127/220-50M 180 0,055 | 0,055 [ 0,055
TA44-127/220-50M 0,036 | 0,080 | 0,080
TA45- 127/220-50M 34 0,36/0,20 0,070 l 0,032 | 0,070
TA46-127/220-50M 160 140 20 20 0,053 | 0,053 | 0,053
TA47-127/220-50M 0,032 | 0,075 | 0,075
TA48-127/220-50M ’ 0,052 | 0,033 | 0,052
TA49-127/220-50M 224 125 25 25 0,036 | 0,060 | 0,060
TAS50-127/220-50M 200 180 20 20 0,043 | 0,043 ' 0,043
TA51-127/220- 50M 250 224 25 25 0,034 | 0,03¢ | 0,034




Il podoaxenue maba. 3.16

1 2 3 4 5 6 7 8 9 10
TAS2-127/220-50M 315 125 | 35 35 | 0,03 | 0,03 | 0,036
TAS53-127/220- 50M 34 0,36/0,20 315 280 35 35 0,027 | 0,027 | 0,027
TA54-127/220-50M ‘ 355 200 40 40 0,023 | 0,023 | 0,023
TA88-127/220-50M 0,540 | 0,420 | 0,540
TA89-127/220-50M 28 2 6 6 0,690 | 0.220 | 0,690
TA90- 127/220-50M 56 12 | 0,300 | 0,170 | 0,300
TA92-127/220-50M 60 0.60/0.34 % 2 0,30 | 0,141 | 0,360
TA93- 127/220-50M 40 10 10,276 | 0,276 | 0.27
TA94-127/220-50M ) 0,141 | 0,430 | 0,430
TA95-127/220-50M 80 20 | 0,197 | 0,128 ' 0,197
TA97-127/220-50M 80 20 0240 | 0,120 l 0,240

. 56 12
TA98-127/220-50M 0,195 | 0,195 | 0,195




oL

ITpodosxcenue maba. 3.16
H 2 3 4 5 6 7 8 9 l
TA99-127/220-50M 80 56 20 12 | 0,120 | 0,280 ’ 0,280
TA100-127/220-50M. 0,165 | 0,060 | 0,165
TA101-127/220-50M : 125 12 14 14 | 0,120 | 0,120 [ 0,120
TA102- 127/220-50M 0,060 | 0,180 | 0,180
TA103-127/220-50M 0,120 | 0,050 | 0,120
TA104-127/220-50M 60 0,60/0,34 180 0,039 | 0,176 | 0,176
TA105-127/220-50M %0 20 0,07 | 0,007 | 0,097
TA106-127/220-50M 0,130 | 0,045 | 0,130
TA107-127/220-50M 160 140 0,094 | 0,004 l 0,094
TA108-127/220-50M 0,045 | 0,145 | 0,145
TA109-127/220-50M 0,100 | 0,040 | 0,100
224 125 25 25

TAL10-127/220-50M 0,081 | 0,081 | 0,081



1L

Ipodoasxenue maba. 3.16

1 2 3 8 9 ‘ 10
TAL11-127/220-50M 224 125 25 95 | 0,042 | 0,140 l 0,140
TA112-127/220-50M 0,105 | 0,038 i 0,105
TA113-127/220-50M 200 180 20 20 o075 | 0,075 l 0,075
TA114-127/220-50M . 0,040 | 0,110 ‘ 0,110
TA115-127/220-50M 0,08 | 0,030 l 0,086
TA116-127/220-50M 70 0,60/0,34 250 224 25 25 170,060 | 0,080 | 0,060
TALI7-127/220-50M 0,030 | 0,09 | 0,09
TA118-127/220-50M 125 0,070 | 0,045 | 0,070
TA119-127/220-50M , 315 35 3 170050 | 0,090 | 0,090
TA120-127/220-50M 280 0,048 | 0,048 | 0,048
TA121-127/220-50M 355 200 40 s | 0,060 | 0,03 l 0,060
TA122-127/220-50M 0,044 | 0,060 | 0,060




4

ITpodoancenue maba. 3 16

8

9

10

TA123-127/220- 50M

TA126-127/220-50M

TA128-127/220-50M

TA129-127/220-50M

TA130-127/220-50M

TA131-127/220-50M

TA133-127/220-50M

TA134-127/220-50M

TA135-127/220-50M

TA136-127/220-50M

TA137-127/220-50M

TA138-127/220-50M

70

0,68/0,39

28 28 6 6 | 0.600 | 0.480 | 0,600
56 12 | 0,300 | 0,250 | 0,300

%6 12 0,410 | 0,19 | o0.410
40 9 170,305 | 0,325 | 0,35

0.170 | 0.500 | 0,500

80 20 | 0,200 | 0,200 | 0,200

12 | 0.28 | 0,140 | 0,280

80 56 20 % | 0,23 | 0,23 | 0,230
12 12 | 0,120 | 0,340 | 0,340

0,200 | 0,050 | 0,200

125 14 14 | o.140 | 0,140 | 0,140
12 0,070 | 0,200 | 0,200




1A

[ podorcenue maba. 3.16

9

10

TA139-127/220-50M

TA140-127/220-50M

TA141-127/220-50M

TA142-127/220-50M

TA143-127/220-50M

TA144-127/220-50M

TA145-127/220-50M

TA146-127/220-50M

TA147-127/220/50M

TA148-127/220-50M

TA149-127/220-50M

TA150-127/220-50M

70

0,68/0,39

0,150 | 0,040 | 0,150
180 112 0,110 | 0,110 | 0,110
0,063 | 0,180 | 0,180
20 20

0,160 | 0,036 | 0,160

160 140
0,110 | o,110 | 0,110
0,062 | 0,156 | 0,156
0,117 | 0,048 | 0,117
294 125 25 95 0,094 0,094 0;094
0,040 | 0,165 | 0,165
0,130 | 0,031 | 0,130
200 180 20 2 0,088 0,088 0,088
0,035 | 0,135 | 0.135




12

Mpodarxcenue maba. 3.16

1 2 3 4 , 5 ' 6 , 7 } 8 9 10
i
TAI51-127/220-50M 0,100 | 0,020 | 0,100
250 224 25 25
TA152-127/220-50M 0,070 | 0,070 | 0,070
TA153-127/220-50M 0,026 | 0,110 } 0,110
TA154-127/220-50M 0,080 | 0,048 | 0,080
125
TA155-127/220-50M 0,073 | 0,073 | 0,073
315 35 35
TA156-127/220-50M 70 0,68/0,39 0,035 | 0,150 | 0,150
TAI57-127/220-50M 0,075 | 0,027 | 0,075
280
TA158-127/220-50M 0,055 | 0,055 | 0,055
TALE9-127/220-50M 0,022 l 0,086 ) 0,086
TA160-127/220-50M {0,070 f 0,032 f 0,070
TALB1-127/220-50M 355 200 40 s | 0,02 i 0,105 l 0,105
TA162-127/220- 50M 0,059 ' 0,059 l 0,059




Oxonyanue maba. 3.16

1 2 3 4 5 6 7 8 9 10
TA163-127/220-50M 28 28 6 6 0,690 | 0,600 | 0,690
TA164- 127/220-50M 56 56 12 2 | 0,30 | 0,35 | 0,350
TA165-127/220-50M 40 10 | 0,400 | 0,400 | 0,400
TA166-127/220-50M 80 80 20 20 | 0,240 | 0,240 | 0,240
TAL67-127/220-50M 56 12 | 0,280 | 0.280 | 0,280
TA168-127/220-50M 86 0.82/0,47 125 112 14 14 | o.70 | 0170 | 0,170
TA170-127/220-50M 180 20 20 | 0,140 | 0,140 | o0,14p
TA171-127/220-50M 160 140 0,135 | 0,135 | 0,135
TA172-127,220-50M 24 | 125 | 25 95 | 0,114 | o114 | 0,114
TAI73-127/220-50M ‘ 200 | 180 | 20 20 | 0,110 | 0,110 | 0,110
TAI174-127/220-50M 950 | 224 25 25 | 0,087 | 0,087 | 0,087
TAL75-127/220-50M ‘ 315 125 35 35 | 0,001 | 0,001 | 0,00
TA176-127/220-50M 280 0,069 | 0,069 | 0,069

5 TAI77-127/220-50M 35 | 200 40 s0 | o072 | o072 | 0,07




92

Ta6auuga 3.17

JneKTpHUECKHE MapaMeTphl CTepxHeBWX TpaucopMaTopoB TtHna TA c uacrorol
nuraowet ceTn 50 I't B HOMUHAILHOM peXxnMe

Hom- Hanpsixente BTopHuHOM oGMoTKH, B | ToK BTOPHUHON OGMOTKH, A

PCSOPMTORY  fuoere { AT attm it s g | | | B s | e

1 2 3 4 5 6 7 8 9 10 1
TA178-127/220-50 28 28 6 6 0,89 0,90 0,90 0,90
TA179-127/220-50 56 0,39 0,49 0,49 0,49
TA180-127/220-50 56 12 2 0,09 0,735 0,735 0,735
TA181-127/220-50 40 | 0,49 0,55 0,55 0,55
TA183-127/220-50 110 |1,10/0,65 80 80 20 20 0,26 0,34 0,34 0,34
TA184-127/220-50 56 0,38 0,35 0,38 0,38
TA185-127/220-50 125 112 14 14 0,23 0,21 0,23 0,23
TA186-127/220-50 0,05 0,39 0,39 0,39
TA187-127/220-50 180 112 20 20 0,17 0,19 0,19 0,19




I podorscenue maba, 3.17

1 2 3 4 5 6 7 8 9 10 11
TA188-127/220-50 180 112 20 20 | 003 | 037 | 0,37 | 0,37
TA189-127/220-50 160 140 0,03 0,31 0,31 0,31
TA190-127/220-50 224 125 25 25 0,120 | 0,190 | 0,190 | 0,19
TA191-127/220-50 200 180 20 20 0,135 | 0,140 | 0,140 | 0,140
TA192-127/220-50 250 224 25 25 0,110 | 0,110 | 0,110 | 0,110
TA193-127/220-50 110 {1,10/0,65 | 315 125 35 35 0,080 | 0,185 | 0,185 | 0,185
TA194-127/220-50 280 0,085 | 0,090 | 0,090 | 0,090
TA195-127/220-50 355 200 40 40 0,075 | 0,120 | 0,120 | 0,120
TA196-127/220-50 28 28 6 6 1,000 | 1,000 { 1,000 | 1,000
TA197-127/220-50 56 56 12 12 0,470 | 0,615 | 0,615 | 0,620
TAI198-127/220-50 135 {1,27/0,715 40 0,680 | 0,550 | 0,680 | 0,680

~ TAI199-127/220-50 80 80 20 20 0,340 | 0,400 | 0,400 | 0,400
n;




8L

[Tpodossenue maba. 3.17

(<]

10

11

TA200-127/220-50 80 56 14 14 0,380 | 0,560 | 0,560 | 0,560
TA201-127/220-50 125 112 14 14 0,260 | 0,260 | 0,260 | 0,260
TA202- 127/220-50 180 20 20 0,210 | 0,220 | 0,220 | 0,220
TA203-127/220-50 160 140 20 20 0,208 | 0,218 | 0,218 | 0,218
TA204-127/220-50 135 |1,27/0,715) 224 125 25 25 0,175 | 0,190 | 0,190 | 0,190
TA205-127/220-50 200 180 20 20 0,163 | 0,175 | 0,175 | 0,175
TA206-127/220-50 250 224 25 25 0,130 { 0,140 | 0,140 | 0,140
TA207-127/220-50 315 125 35 85 0,140 | 0,155 | 0,155 | 0,155
TA208-127/220-50 280 0,100 | 0,115 | 0,115 | 0,115
TA209-127/220- 50 355 200 40 40 0,085 | 0,085 | 0,085 | 0,085
TA236-127/220-50 56 56 12 12 0,680 | 0,690 | 0,690 { 0,69
TA237-127/220-50 170 11,46/0,85 40 0,8% | 0,730 | 0,830

0,830



6L

[Ipodorxcenne raba. 3.17

1 2 3 4 5 [ 7 8 9 10 11
TA238-127/220-50 80 80 20 20 0,390 | 0,530 | 0,530 | 0,530
TA239-127/220-50 56 14 14 0,550 | 0,570 | 0,570 | 0,570
TA240-127/220-50 170 | 1.46/0,85 125 112 0,330 | 0,350 | 0,350 | 0,350
TA241-127/220-50 180 20 20 0,285 | 0,285 | 0,285 | 0,285
TA242-127/220-50 160 140 0,275 | 0,255 | 0,275 | 0,275
TA243-127/220-50 224 125 25 25 0,230 | 0,220 | 0,230 | 0,230
TA244-127/220-50 200 180 20 20 0,210 | 0,216 | 0,216 | 0,216
TA245-127/220-50 250 924 25 25 0,172 | 0,178 | 0,178 | 0,178
TA246-127/220-50 315 125 35 35 0,145 | 0,220 | 0,220 | 0,22
TA247-127/220-50 280 0,130 | 0,143 | 0,143 | 0,143
TA248-127/220-50 355 200 40 40 0,110 | 0,204 | 0,204 | 0,204
TA249-127/220-50 210 | 1,81/1,05| 56 56 12 12 0,8 | 0,850 | 0,80 | 0,850




M podonxcenue maba, 3.17

1 2 3 4 5 6 7 8 9 10 i1
TA250-127/220-50 56 40 12 12 0,970 | 0,980 | 0,980 | 0.980
TA251-127/220-50 80 80 20 20 0,520 | 0,630 | 0,630 | 0,630
TA252-127/220-50 56 14 14 | 0,750 | 0,600 | 0,750 | 0,750
TA253-127/220-50 125 112 0,410 0,430 0,430 0,430
TA254-127/220-50 180 20 20 0,340 0,330 0,340 0,340
TA255-127/220-50 210 |1 81/1,05} 60 140 20 20 0,340 | 0,315 | 0,340 | 0,340
TA256-127/220-50 224 125 25 25 | 0,300 | 0,250 | 0,300 | 0,300
TA257-127/220-50 200 180 20 20 0,270 | 0,255 | 0,270 | 0,270
TA258-127/220-50 250 224 25 25 | 0,200 { 0,220 | 0,220 | 0,220
TA259-127/220-50 315 125 35 35 0,210 0,240 0,240 0,240
TA260-127/220-50 280 0,160 0,170 0,170 0,170
TA261-127/220-50 355 200 40 40 0,150 0,210 0,210 0,210
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I podoarxcenue maba, 3.17

10

11

TA262-127/220-50

56 56 12 12 1,050 | 1,050 | 1,050 | 1,050
TA263-127/220-50 80 80 20 20 0,720 | 0,720 | 0,720 | 0,720
TA264-127/220-50 56 14 14 0,890 | 0,810 | 0,890 | 0,8%
TA265-127/220-50 180 112 20 20 0,400 | 0,400 | 0,400 | 0,400
TA266-127/220-50 160 140

TA267-127/220-50 260 12,30/1,30 | 204 125 25 25 0,360 | 0,335 | 0,360 | 0,360
TA268-127/220-50 200 180 20 20 | 0,30 | 0,315 | 0,33 | 0,330
TA269-127/220-50 250 224 25 25 0,266 | 0,257 | 0,266 | 0,266
TA270- 127/220-50 315 125 35 35 0,280 | 0,240 | 0,280 | 0,280
TA271-127/220-50 280 0,213 | 0,218 | 0,218 | 0,218
TA272. 127/220- 50 355 200 40 40 0,216 | 0,218 | 0,218 | 0,218
TA273-127/220-50 310 |2,68/1,54 80 80 20 20 0,860 | 0,855 | 0,860 | 0,860




78

M podorxmenue maba, 8.17

2 3 4 5 6 .9 10 11
TA274-127/220-50 80 56 14 14 1,000 | 1,000 | 1,000 | 1,000
TA275-127/220- 50 224 125 95 25 0,400 | 0,400 | 0,400 | 0,400
TA276-127/220-50 310 | 2.68/1,50 200 180 20 20 0,390 | 0,390 | 0,390 | 0,390
TA277-127/220-50 250 224 25 25 0,315 | 0,310 | 0,315 | 0,315
TA278-127/220-50 315 125 35 35 0,330 | 0,220 | 0,330 | 0,330
TA279-127/220-50 280 0,260 | 0,235 | 0,260 | 0,260
TA280-127/220-50 355 200 40 40 0,285 | 0,220 | 0,285 | 0,985
TA281-127/220-50 80 80 20 20 1,000 | 1,000 | 1,000 | 1,000
TA282-127/220-50 250 924 25 25 0,400 | 0,400 | 0,400 | 0,400
TA283-127/220-50 39 | 3,50/2,0] 315 125 35 35 0,385 | 0,355 | 0,385 | 0,385
TA284-127/220-50 280 0,320 [ 0,308 | 0,320 { 0,320
TA285-127/220-50 355 200 40 40 0,345 | 0,300 | 0,345 | 0,345




o0
w

Oxonyanue rtaba 3.17

1 2 3 4 5 6 7 8 9 10 11
TA286-127/220-50 450 3,91/2,23 315 280 35 35 0,365 0,365 0,365 0,365
TA287-127/220-50 355 200 10 40 0,370 0,390 0,390 0,390
TA288-127/220-50 510 | 4,4/2,55 355 200 40 40 0,420 0,440 0,440 0,440
TA289-127/220-50 403 | 3,6/2,1 355 200 — — 0,420 0,440 — —

Ta6aunga 3.18

AnexTPHUECKHE NMApaMeTPH CTepHeBWX Tpanchopmaropos THNa TA ¢ YMeHbIUEHHBIM PacXoAOM MeaH
H vacroTol nurtawweld cetn 50 'y B HOMHHAJILHOM peXHMe

HanpsxenHe BTOpHYHON oGMOTKH, B l TOK BTOPHYHON O6MOTKH, A
Tinonompian mhansoop- | 5 Meuee | ok e

B-A K"',A 11—12; 15--16; 11—-12, 1516, 1920,
13—14 17—18 1920 A-22 1314 17—18 2022

) ' 2 3 4 5 6 7 8 9 10
TA178-127/220-50M 28 28 6 6 0,800 0,800 0,800
TAI79-127/220-50M 100 1,05/0,61 56 56 12 12 0,140 0,140 0,140
TA181-127/220 -50M 56 40 12 12 0,146 0,146 0,146
TA182-127/220-50M 80 80 20 20 0,128 0,127 0,128
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N podoascenue maba. 3.18

1 2 3 | 4 | 5 l 6 l 7 | 8 l 9 10
TA183-1277220- 50M 80 56 14 14 0,320 0,320 0,320
TA184-127/220-50M 125 112 14 14 0,200 0,190 0,200
TA186-127/220-50M 180 112 20 20 0,160 0,160 0,160
TA188-127/220-50M 100 1,05/0,61 160 140 20 20 0,160 0,150 0,160
TA190-127/220-50M 224 125 25 25 0,130 0,130 0,130
TA191-127/220-50M 200 180 20 20 0,130 0,120 0,130
TA192-127/220-50M 250 224 25 25 0,100 0,100 0,100
TA193-127/220-50M 315 125 35 35 0,105 0,105 0,105
TA194-127/220- 50M 315 280 35 35 0,079 0,079 0,079
TA195-127/220- 50M 355 200 40 40 0,084 0,084 0,084
TA196-127/220-50M 28 28 6 6 1,000 1,000 1,000
TA197-127/220- 50M 56 56 12 12 0,500 0,500 0,500
TA198-127/220-50M 56 40 12 12 0,570 0,570 0,570
TAI199-127/220-50M 80 80 20 20 0,340 0,340 0,340
TA200-127/220-50M 80 56 14 14 0,410 0,410 0,410
TA201-127/220-50M 124 1,20,0,70 125 112 14 14 0,250 0,240 0,250
TA202-127/220-50M 180 112 20 20 0,200 0,190 0,200
TA203-127/220-50M 160 140 20 20 0,190 0,190 0,190
TA204-127/220-50M 224 125 25 25 0,170 0,160 0,170
TAZ205- 127/220-50M 200 180 20 20 0,160 0,150 0,160
TA206-127/220-50M 250 224 25 25 0,124 0,124 0,124
TAZ207-127/220-50M 315 125 35 35 0,130 0,130 0,130
TA208-127/220-50M 316 280 35 35 0,098 0,098 0,098
TA209-127/220-50M 355 200 40 40 0,104 0,104 0,104




<8

M podorncenue maba, 3.18

1 2 3 4 5 6 ' 7 l 8 9 10
%
TA236-127/220-50M 56 56 .12 12 0,600 0,600 0,600
TA237-127/220-50M 56 40 12 12 0,690 0,690 0,690
TA238-127/220-50M 80 80 20 20 0,420 0,410 0,420
TA239-127/220-50M 80 56 14 14 0,500 0,500 0,500
TA240-127/220-50M 125 112 14 14 0,300 0,290 0,300
TA241-127/220-50M 150 1,61/0,92 180 112 20 20 0,240 0,240 0,240
TA242-127/220-50M 160 140 20 20 0,240 0,230 0,240
TA243-127/220-50M 224 125 25 25 0,200 0,200 0,200
TA244-127/220-50M 200 180 20 20 0,190 0,180 0,190
TA245-127/220-50M 250 224 25 | 25 0,150 0,150 0,150
TA246-127/220-50M 315 125 35 35 0,160 0,150 0,160
TA247-127/220-50M 315 280 35 35 0,190 0,190 0,190
TA248-127/220-50M 355 200 40 40 0,126 0.126 0,126
TA249-127/220-50M 56 56 12 12 0,720 0,720 0,720
TA250-127/220-50M 56 40 12 12 0,830 0,830 0,830
TA251-127/220-50M 80 80 20 20 0,500 0,500 0,500
TA252-127/220-50M 80 56 14 14 0,600 0,600 0,600
TA253-127/220-50M 125 112 14 14 0,360 0,350 0,360
TA254-127/220-50M 180 1,95/1,13 180 112 20 20 0,290 0,280 0,290
TA255-127/220- 50M 160 149 20 20 0,280 0,280 0,280
TA256-127/220-50M 224 125 25 25 0,240 0,240 0,240
TA257-127/220- 50M 200 180 20 20 0,220 0,230 0,220
TA258-127/220-50M , 250 224 25 25 0,180 0,180 0,180
TA259-127/220-50M 315 125 35 35 0,190 0,180 0,190
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M podosxenue maba. 3.18

1 2 3 | ! 4 ' 5 6 7 8 9 10
TA260-127/220-50M 315 280 35 35 0,143 | 0,143 | 0,143
TA261-127/220-50M 180 1,95/1,13 355 200 40 40 0,150 0,150 0,150
TA262-127/220-50M 56 56 12 12 0,890 | 0,89 | 0,890
TA263-127/220-50M 80 80 20 20 0,610 | 0,610 | 0,610
TA264-127/220-50M 80 56 14 14 0,730 | 0,730 0,730
TA265-127/220-50M 180 112 20 20 0,350 | 0,350 | 0,350
TA266-127/220-50M 160 140 20 20 0,345 | 0,345 | 0,345
TA267-127/220-50M 220 2,24/1,30 224 124 25 25 0,294 0,294 | 0,294
TA268-127/220-50M 200 180 20 20 0,275 | 0,275 | 0,275
TA269-127/220-50M 250 224 25 25 0,220 | 0,220 | 0,220
TA270-127/220-50M 315 125 35 35 0,230 | 0,230 0,230
TA271-127/220-50M 315 280 35 35 0,174 0,174 | 0,174
TA272-127/220-50M 355 200 40 40 0,185 | 0,185 | 0,185
TA273-127/220-50M 80 80 20 20 0,750 | 0,750 | 0,750
TA274-127,220-50M 80 56 14 14 0,900 | 0,900 [ 0,900
TA275-127/220-50 M 270 2,76/1,60 224 125 25 25 0,360 | 0,360 | 0,360
TA276-127/220-50M 200 180 20 20 0,340 | 0,330 | 0,340
TA277-1277220-50M 250 224 25 25 0,270 | 0,270 | 0,270
TA278-127/220- 50M 315 125 35 35 0,285 | 0,280 | 0,285




Oxonuanite tabs 3.18

1 2 3 4 5 6 7 8 9 10
TA279-127/220-50M 270 2,76/1,60 315 280 35 35 0,214 0,214 0,214
TA280-127/220-50M 355 200 40 40 0,225 0,225 0,225
TA281-127/220-50M 80 80 20 20 0,920 0,920 0,920
TA282-127/220-50M 330 3,46/2,00 250 224 25 25 0,330 0,330 0,330
TA283-127/220- 50M 315 125 35 36 0,350 0,350 0,350
TA284-127/220-50M 315 280 35 35 0,260 0,260 0,260
TA285-127/220-50M 355 200 40 40 0,270 0,270 0,270
TA286-127/220-50M 390 3,97/2,30 315 280 35 35 0,310 0,310 0,310
TA287-127/220-50M 355 200 40 40 0,330 0,330 0,330




3.2, Manorabaputhbie Tpancthopmaropsl tHna TH
€ 4acroToM nuralolled ceru 50 Iy

KOHCTPYKUMA U PA3MEPKL

B saBucumocTH or raGapuTHOH MOLIHOCTH, THIA MATHHTONPOBOAA,
HANPAXKeHHS TNuTaouiel ceT n KJMMaruueCKOTo HCIOJIHeHHs Tpadcdop-
Matope tHna TH uMeoT pasinunble raGapHTHHE M YCTaHOBOYHHE Da3-
Mephl, OpHBeAeHHHe Ha pHC. 3.1—3.3 u B Tabn. 3.19.

Koncrpykuus tpancdopmatopos Ttuma TH B pasauuHbIX yc/10BHAX
SKCONyaTallWH, yKasaHHHX B Ttaba. 3.1—3.4, obecneunBaer HX HalexX-
HyIo paboTy B TeueHHe BCero 3aJaHHOro cpoka cayxkOu., Ona cmoco6ua
JIDOTHBOCTOATb MeXaHHYECKHM H KJIMMaTHUECKHM BO3JAeHCTBUAM, coXpa-
HATb PaboTOCNIOCOGHOCTb NPH MOBHIMIEHHON BJiakHocTH {(cM. Taba. 3.3)
H BO BCeX CHyuyasX TeMIlepaTypHHX BoaZedcTBHH o6ecmeynsarb HeoO-
XOJHMHH 3amac sJeKTPHYECKON NPOYHOCTH H30JSLHH OGMOTOK.

Tpaucpopmaropu tuna TH ¢ vacroroii mutamwmeit cetn 50 Iy na-
TOTOBAAAIIOTCA HAa MArHHTONPOBOAAX CTAHAAPTH30BAHHOro psaa. [lepeunn
JIpHMeHSIeMHX MarHHTONPOBOJAOB NpHBeAeHH B Ttabha. 3.20 n 3.21,

Tabanna 3.19

FaGapuTHele W ycTaHoBoumble pasmepnl tTpancopmaropor tuna TH
€ yMeHbUIEHHBIM DacXOfOM MelH H uacToToit MHTale#R ceth 50 Iy

PaaMmepnt, MM
52?35?3?1’55. Henoa- | Ne pH- Macea,
Bot2 HeHHe | cyHka A A B H P L d r
HIJIM20 X 20 35 63 850
1LIJIM20 % 25 40 | 46 68| 751 7,5 741 M4 | 950
HIJIM20 X 32 46 75 1100
B 3.3
HIJIM25 % 256 46 74 1550
HIJIM25 % 32 50|58 |81 )92 10]|8 | M5 |29100
HLJIM25 % 40 60 89 2700
HIJIM20% 20 35 57 750
HIJIM20 % 25 3.1140| 46|62 | 72| 6,5 68| Ma | 850
HIJIM20 % 32 46 g9 1600
YXJ1

HIJIM25% 25 46 68 1400
HIJIM25 % 32 3250587518 | —|8]5,5 {1700
HI/IM25 X 40 60 83 2100

88



Tab6baununa 3.20

MarnuTonposoast, NpHMEHAEMbIE B tpancdopmaropax Thna TH
¢ uacroToit nurawowed cerd 50 I'y

TunoHoMHHAJ
TpaHcopMaTopa

Turiopasmep
MarHHTOI pOBOJA

' THNIOHO MHHAN
TpancdopmaTopa
I

Tunopasmep
MargHTONpPOBOXa

1

2

i i

2

TH1-127/220-50
TH2-127/220-50
TH3-127/220-50

HIJT16 %20

TH31-127/220-50
TH32-127/220-50
TH33-127/220-50

116X 25

TH4-127/220-50

HIJ116 X 25

THS5-127/220-50

116 32

TH34-127/220-50
TH35-127/220-50

TH6-127/220-50
TH7-127/220-50

/120 20

TH36-127/220-50

116 < 32

TH8-127/220-50
TH9-127/220-50

1IV120¢ 25

TH10-127/220-50

TH37-127/220-50
TH38-127/220-50
TH39-127/220-50
TH40-127/220-50

1117120 < 20

| w2032

TH11-127/220-50

| 1120 40

TH41-127/220-50

THI12-127/220-50

I HJI16X16

THA42-127/220-50
THA43-127/220-50

TH13-127/220-50

| mT16x20

TH14-127/220-50
TH15-127/220-50
TH16-127/220-50

TH44-127/220-50

HUT16 X 25

TH45-127/220-50
TH46-127/220-50
THA47-127/220-50

TH17-127/220-50
TH18-127/220-50
THI19-127/220-50

THA48-127/220-50

1117120 X 25

HJT16x 32

TH49-127/220-50
THb50-127/220-50

TH20-127/220-50
TH21-127/220-50
TH22-127/220-50

V120 X 20

TH51-127/220-50
THS52-127/220-50

1117120 X 32

TH23-127/220-50
TH24-127/220-50
TH25-127/220-50
TH26-127/220-50

120X 25

TH53-127/220-50
TH54-127/220-50
THS55-127/220-50
THS56-127/220-50
TH57-127/220-50

120X 40

TH27-127/220-50
TH28-127/220-50

117120 < 32

TH58-127/220-50
TH59-127/220-50

HI125X25

TH29-127/220-50

‘ 1120 40

TH60-127/220-50

1125 % 32

TH30-127/220-50

‘ 1116 20

TH61-127/220-50

[0J125 X 40
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Tabauuya 3.2}

MaruuTonposogs, NMpuMeHsieMble B TpaHchopMmaropax Tvma TH
€ YMeHbUIEHHBIM pacXofloM MelH H uacroroif NHTaoued cetu 50 I'y

TunouonMiyan
Tpauchopmaropa

T unopas mep
MAarfguTonpo-
BOAR

Tunopaamep MareH 1O
nposoAa

Tunopa smep
Ma THHTO-
IIpOBOAA

: !

2

‘

1

2

TH2-127/220-50M
TH3-127/220-50M

{ UIJIM20 % 20

TH4-127/220.50M | HIJIM 20 %25

TH5-127/220-50M |

IIJIM20 X 32

THS8-127/220-50M
TH9-127/220-50M

‘ UI/IM 25%25

TH31-127/220-50M
TH32-127/220-50M
TH33-127/220-50M

HIJIM20 X 25

TH34-127/220-50M
TH35-127/220-50M
TH36-127/220-50M

IIJIM20 % 32

THI0-127/220-50M |

HIJIM25 % 32

TH11-127/220-50M |

IILJIM25 X 40

THI13-127/220-50M

HIJIM20 X 20

TH14-127/220-50M
THI15-127/220-50M
THI16-127/220-50M

H1JIM20% 25

THI17-127/220-50M
TH18-127/220-50M
TH19-127/220-50M

HIJIM20 ¢ 32

TH23-127/220-50M
TH24-127/220-50M
TH25-127/220-50M
TH26-127/220-50M

IIIM25 X 25

THA41-127/220-50M
TH42-127/220-50M
THA43-127/220-50M
TH44-127/220-50M
TH45-127/220-50M
TH46-127/220-50M
THA47-127/220-50M
TH48-127/220-50M

%

HIJIM25 X 25

TH49-127/220-50M
TH50-127/220-50M
THS51-127/220-50M
THS52-127/220-50M

ILJIM25¢ 32

TH27-127/220-50M
TH28-127/220-50M

IILJIM25 x 32

TH29-127/220-50M

IJIM25 X 40

TH30-127/220-50M

HIJIM20X 20

TH54-127/220-50M
THS55-127/220-50M
THS56-127/220-50M
THS57-127/220-50M

MJIM25X 40

“

ycnosua IKCANYATAUMM

Temnepartypa OKpykKaiowel cpeirt

OrtHocuTe/IbHAS BAAXKHOCTH Bo3fyxa mpu+40°C . .
At™mocepHoe naBieHHe

Temnepatypa neperpesa o6MOTOK B “HOPMadbHEIX YC-
JIOBHAX 3KCIIYaTaUHH .
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s e e e

.............

Or —60 no --85°C
. Jo 98%
Or 5,3 no 7,7«lla

(or 400
Ko 790 MM pr. cT.)

6onee -+55°C



LIuxnHueckoe BO3JefiCTBHE TeMIepaTyp:

Ana TpaHcopmaTopoB Henoawewus B .. . L L . Ot —60 1o -140C*

AnA TpaHcOpMAaTOpOB HenoJHewus YXJI . . . Or —60 a0 +85°
Bu6panuu B JAManasoHe uactoT orf 5 xo 1000 I'nm

C yCKOPeHHEM . . . . . . . . . . . v . ... do7,5¢g

OlnHouHEe yIaphl C YCKODEHHeM . . . . . . . . . Ho 500 g
MHoroxpaTHee ylapel ¢ yCKOPEHHEM . . . . . . . Ho 100 g
JluHelinple HArpysKH C YCKOPeHHEM . . . . . . . . Jo 25g
Cpok Cy®O6H ., . . . . ... . ..o He menee 10000 4

SNEKTPUHECKUE CXEMbI
7 e ¥ 2 F 4 42 44 J F

I o o 2 3 4 da 45 5§

7 8§ 9 nn 2 ©gn

I o 15 2 3 4 4a 40 5 &

7 8 3 o n o n2n % Kk

Fuc. 3 15. DnekTprueckHe MNPHHLHNHaJNbHHE CXeMbl HaKalXbHHX TpanchopMaropoB
Tuna TH ¢ uanpsxeuueM nHraowefd cern 127/220 B s uwacrorolt 50 I'm:

a — TH1—-THI11; 6 — TH12—TH29; & — TH30—TH61

a) Ui
7 g § wn 7 8 9 nnnr NIhK
! g

3.
)
=
]

7 & 9 pn o orRrEH® BE

Puc. 3.16. dnexTpHdecKKe NPHHUKNHAJLEbBIE CXeMbl HAaKaNbHMX TpaHcdPopMaTopoB
Ttana TH ¢ panpsxenHem nuralomweft cern 220 B u uacrtoroit 50 I'u:

a— TH1—TH1l; 6 — TH12—TH29; 8 — TH30—TH61
91



Ta6auua 3.22

Tabanua noaxk/Jio4eHuii K ceTH MepeMeHmoro rtoka 127/220
v 220 B rpancopmatopos tunma TH

HomunansHoe Hanps- HoMmunanbuoe | Coefnnente enaq- | BeBogm, Ha KoTopme
JKeHHe NepsHUYHOR RaNps K eRne AOB TpaHcgop- nNolaeTc RAND AN Eenue
O6M OTKH, B cetH, B MaTopa ceTH
H
1277220 220 2n4 I nb
127 Ind4 3uéb 1 u3d
220 220 —_ I'wsb

Bapuantel noaxsioyenus TpaHcdopmaropos tina TH x ceru nepe-
MeHHOro Toka C wactoroii 50 I'L mpupenednt B Taba. 3.22.

Ilpu sxkcnayatanuy TpaucdopmaropoB Tuna TH #X o6MOTKH MoryT
OHTh coefuHeHHW MNOC/EZOBATENbHO HJX Napaaiensuo. CxeMbl coexuue-
yHll o6MoToKk OGpowWeBniX TpaHchoDMaTOPOB NpHBedeHH ha pHc. 3.13.

OCHOBHbBIE MAPAMETPbI

OcnoBuble BjeKTPHUECKMe - NapaMeTpul TpaHchopMatopoB Thnma TH
OponeBofl KOHCTPYKLHHM NpHBefeHn! B Tabs 3.23—3.26, B rpade «Tok
nepsHyHOX OGMOTKH» STRX TaGaHX KaHB SHAYCHHS TOKA nepBHYBOR 06-
MOTKH B BHJAE ApOGH: B UHCJHTENe — NPH NORKJIOUSHHH TpaHnchopMaTo-
pa K cety 127 B, B 3uaMenatese — Npu NOAKAIOUEHHH K cet 220 B.

Hanpswenda na oTBojax nepBHuHofi o6MOTXH TpaHcdopMatopoB
tuna TH npusefenn B Taba. 3.14.

HanGoabime oTKMIOMEHHS HaNpsKeHHA BTODHYHBIX OBMOTOK TpaHC-
¢opmaTopos THnma TH, H3MepeHHHE B HOMHHaJbHOM DexHMe NPH HOP-
MaNbHEIX KJIAMATHYECKHX YCJAOBHAX, cocTaBaswor *5%.

Haubonblike OTKIOHeHNS HANpAXKeHAR BTOPHYHBIX OGMOTOK Tpamc-
tdopMaTopoB, H3MepeHuble B YCJAOBAAX noBuuexsoli (+85°C) u nouu-
aKennok (—60°C) remnepatyp, cocraBaswT 6—9%. Xapakrtep 3aBmucu-
MocTell H3MeHeHHS HANpAMKEHHA BTOPHUHHX OOGMOTOK TpaHchopmaTopoB
B peXHMe HOMHHAJbHOA HArpy3KH OT TeMIlepaTyphl Opyxaioulel cpexbl
B3o6paxkeH Ha puc. 3.14,

Conporusnense usonnuuu Tpanchopmatopos tana TH npu Temne-
patype +85°C cocrapaser 20 ‘MOwm. Ilpn kpaTKoBpeMeHHOM BO3AeHCT-
BUM B TedenHe 10 CyTOK NOBLIMIEHHOR BAAKHOCTH BO3LYXa NPH TeMmne-
patype +40°C conpornssiedde H30AAUMM Anm TpaucdOpMaToOpoB rpyl-
n B cocrasaser 50 MOM u Buule, aas  TpaHcgopMaTOpoB rpynmbl
YXJI — 20 MOxm 1 BbuBe,
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Ta6auna 3.23

AueKTpHYECKHE fTapaMeTphl HAKajabHHX tpancgopmatopos TH1-TH29 ¢
yactoroit nmurtaowed cerd 50 'y B HOMHHAJABHOM pexHMe

Hanpsixenue BTC-

puuioft o6Morku, B

T OK BTOPHYHOMN
O6MOTKH, A

< =
wm g BriBOAN 06MOTOK
THIOBO MHH 2N g5 E‘ -
TpascdopmaTopa 5k o < x
£2| HE § |2 -~ | =
HE RN
1 2 3 4 5 6 7 8 9
TH1-127/220-50 8,8 10,11/0,06 0,60{ 0,80 —
TH2-127/220-50 143,3 10,15/0,09 0,10 2,00 —
TH3-127/220-50 0,25 1,80 —
TH4-127/220-50 {20,0 {0,21/0,12 1,65 1,65 —
TH5-127/220-50 30,0 {0,30/0,17, 0,48] 4,30] —
TH6-127/220-50 141,0 1 0,43] 6,00 —
0,40/0,23
TH7-127/220-50 42,0 3,301 3,30 —
TH8-127/220-50 |58,0 |{0,53/0,32 4,60| 4,60 —
TH9-127/220-50 0,50| 8,60 —
TH10-127/220-50 |77,0 {0,68/0,40 6,00! 6,00] —
TH11-127/220-50 [98,0 |0,88/0,51| 613 (%'03) 7,80| 7,80 —
TH12-127/220-50 8,7 {0,11/0,06 0,37| 0,51} 0,51
TH13-127/220-50 (13,3 {0,15/0,09 | 0,71] 0,71] 0,71
TH14-127/220-50 1,40] 0,92| 0,92
20,0{0,21/0,12
TH15-127/220-50 / 0,92 1,13] 1,13
TH16-127/220-50 5,0 | 0,80} 1,20] 1,20
(6,3)
TH17-127/220-50 0,80{ 2,00 2,00
30,0 {0,30/0,17
TH18-1277220-50 0.30/0 3,30] 0,80( 0,80
TH19-127/220-50 0,80| 1,75 2,40
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Oxonuanue maba, 3.23

1 2 3 4 5 6 7 8 9
TH20-127/220-50 | 41,0{0,40/0,23 0,90} 2,801 2,80
TH21-127/220-50 1,00] 4,50
TH22-127/220-50 | 41,5|0,40/0,23 3,80{ 1,40] 1,40
TH23-127/220-50 1,40{ 3,90 3,90
TH24-127/220-50 | 58 0l0,53/0,32 6,30] 1,40 1,40
TH25-127/220-50 6,3]5,0|5,0] 560 1,80 1,80

(6,3)] (6,3)|——|————

TH26-127/220-50 1,60f 2,70! 7,80

TH27-127/220-50 | 77,0 0,73] 3,70{ 7,80
,68/0,40

TH28-127/220-50 0.68/0 1,80} 4,80| 5,70

TH29-127/220-50 | 98,0[0,88/0,51 2,20f 4,50| 9,10

Ta6anuya 3.24

JnexTpuyeckue mMapameTpul HakaJabHBX Tpauchopmatopos TH30 — TH61
¢ uactoToit mutaouled cern 50 I'y B HOMHHANBHOM pexuMe

HanpsixenHe
=< prop HuHoft | Tox BropuuHo# obMoTKH, A
sm = o6MOTKH, B
THROHOMHHAT 5;“.‘: E< R ’\ABHBOAH 06MOT OK
TpanchopMaTopa ESY ax 3
I R L R R
0 » 3 T { i | |
=l &% Jofr ] é (=
1 2 3 4 5 6 7 8 9
TH30-127/220-50 |13,3]0,15/0,087 0,55 0,55 0,55| 0,55
TH31-127/220-50 2,80; 0,13} 0,13} 0,13
20,0/0,21/0,12
TH32-127/220-50 / 0,65 0,65 1,0 ] 1,00
TH33-127/220-50 0,20{ 1,00{ 1,0 | 1,00
TH34-127/220-50 2,40{ 0,80] 0,8 | 0,80
30,0/0,30/0,17 | 6,3 | 5,0
TH35-127/220-50 0/0 (6,3){ 1,00} 2,00{ 0,8 | 0,85
TH36-127/220-50 1,20{ 1,201 1,2 ] 1,20
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Oxonvanue maba.

3.24

1 2 3 4 5 6 7 8 9
TH37-127/220-50 4,00 0,85 0,8 | 0,85
TH38-127/220-50 141,0[0,40/0,23 5,0 | 0,85 2,801 1,4 | 1,40

6,3 | (6.3)
TH39- 127/220-50 0,80| 0,80| 2.4 | 2,40
THA40-~ 127/220-50 2,80] 1,200 1,2 | 1,20
THA41-127/220-50 0,60 1,30] 2,9 | 4,40
THA42- 127/220-50 1,40 2.60] 2.6 | 2,60
TH43-127/220-50 |°5+0]0,53/0,321 6,3 (2’%) 4,70 1,50 1.5 | 1,50
TH44-127/220-50 0.86| 2,16/ 3,0 | 3,00
THA45-127/220-50 2,64] 2,16, 0,95 0,95
TH46-127/220-50 12,30 2,30(2,3 [2.30
THA47-127/220-50 0,92| 3,50/2,4 [2,40
TH48- 127/220-50 2,40, 4,80(1,0 |1,00
TH49- 127/220-50 1,43| 4,90, 2,9 |2,90
TH50- 127/220-50 1,60 5,60 2.5 2,50
77,0(0,68/0,40
TH51-127/220-50 1,50] 1,50] 4,70] 4,70
TH52-127/220-50 0,45} 5,90| 3,00 3,00
TH53-127/220-50 0,82 3,20 5.70| 5,70
TH54-127/220-50 2,20] 4,45} 4,45/ 4,45
TH55-127/220-50 |°8:0]0,88/0,51 0,76 0,76 7,00{ 7,00
TH56-127/220-50 5.40| 3,40| 3, 40| 3,40
TH57-127/220-50 | 1,64] 3,00| 5,50| 5,50
THS8-197/220-50 | 100l 10,0 3 2.70] 5,50| 5,50 5,50
TH59- 127/220-50 1,80| 4,30| 6,60 6.60
TH60-127/220-50 | 152|1,50/0,85 5,90| 5,90| 6,10/ 6,10
TH61-127/220-50 | 190{1,66/0,95 6.101 8.0 | 8.0] 8,00




Ta6aunma 3 25

AnexTpUyeckHe NapaMeTPn HaKaAbHBIX TpaHcdopmatopos TH2— TH28 ¢
YMEHbUICHHLIM PACXOJOM MeIH R uHacToTolt NMutawed cetH 50 I'y

Hanpseuue BTo- | Tok BTOPHUHORK 06~

< = pH4HOH 0GMOTKH, B MOTKH, A
gm 2 BwiBog! OGMOTOK
THIoHoMHR AN = E“" —
Tpancdopmaropa 5 lg e = A
gz £ £ s | g ~ | =
sgl & [T |1 || T[T 4
1 2 3 4 5 6 7 8 9
TH2-127/220-50M | 14,5/0,20/0,12 1,14} 1,14] —
TH3-127/220-50M _— 0,48] 1,86 —
TH4-127/220-50M | 21,0]0,27/0,16 —_— 1,82| 1,50] —
TH5-127/220-50M | 33,00,39/0,22 5,63 1,00} 1,85] 2,30
TH8-127/220-50M
TH9-127/220-50M | 60 0,62/0,36 —_ — 0,52 9,00
TH10-127/220-50M} 75,0(0,87/0,50 — — 5,95 5,95
TH11-127/220-50M| 110 |1,09/0,63 — -— 8,70| 8,70

TH13-127/220-50M| 14,5/0,20/0,12| 6,3 | (6,3)] 0,78] 0,78] 0,78} 0,78

TH14-127/220-50M 5
THI5-197/220-50M] 21,0[0,27/0,16 (6,3 0,80] 1,28 1,28
TH16-127/220-50M

THI17-127/220-50M 5

THI18-127/220-50M| 33,0/0,39/0,22 6,3)] 1,0 1,85] 2,30
TH19-127/220-50M

TH23-127/220-50M 5 | 1,55 4,00| 4,00
TH24-127/220-50M] 60,0/0,62/0,36 (6,3)| 6.30f 1,60] 1,60
TH25-127/220-50M 5.60| 2.00| 2.00
TH26- 127/220-50M 1.80| 2.80| 4,94
TH27-127/220-50M| 75,0[0,87/0,50{ 6,3 | 5 |5 | 1,04] 3,65 7,25
TH28-127/220-50M (6,3)] (6,3)] 1.94] 4,57] 5,43
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TaG6aunma 3.26
AnexTpHUECKHe DapaMeTPsl HaKaabHuX Tpaucgopmaropos TH30—THS7 ¢ ymeublIeHHBIM PacXoAOM MeJH H 4acTOTOR
naTaiomedt cerd 50 'y B noMHMAALHOM pexHMe

HanpseKxe BTopHulolfi 06MOTKH, B l

Tok BTOpUuHOl o6MOTKM, A

Tunopasmep TpancdopmaTopa HS:;::Z:: a 3;:; é'g':}z::,,, BHBOAR 06MOTOX
! A
BA 78 910 1—12(13) 14—15(16) 7—8 910 | 1113 | 14—16
! 2 3 4 5 6 7 8 9 10 11

TH30-127/220-50M 14 0,20/0,12 0,581 0,58|0,58]0,58
THS1-127/220-50M 2,70 | 0,221 0,22 [ 0,22
TH32-127/220-50M 21 0,27/0,16 0,68 0,68 1,00/ 1,00
TH33-127/220-50M 0,3511,06] 1,00 1,00
TH34-127/220-50M 2,50{0,920,9210,92
TH35-127/220-50M 33 0,39/0,22 6,3] 6,3 5(6,3) 5(6,3) 1,051 2,10 | 1,05 1,05
TH36-127/220-50M 1,301 1,30 | 1,30 | 1,30
TH41-127/220-50M 1,20 | 1,20 | 3,00 | 4,20
THA42-127/220-50M 1,451 2,70 | 2,70 | 2,70
TH43-127/220-50M 480 1,58 1,58]1,58
THA44-127/220-50M 60 0,62/0,38 1,60 12,901 3,00{ 3,00
TH45-127/220-50M 2,751 4,721 1,00 11,00
TH46-127/220-50M 2,38 2,382738 2,38
THA47-127/220-50M 1,00} 3,501 2,50 1 2,50
T1148-127/220-50M . 250|480} 1,1511,15
TH49-127/220-50M 2,30 | 4,40 | 2,60 | 2,60
TH50-127/220-50M 75 0,87/0,50 1,80 15,102,501 2,50
THS51-127/220-50M 1,551 1,551 4,40 | 4,40
THS52-127/220-50M 0,60 | 5,30 | 3,00 3,00
TH54-127/220-50M 2,501 5,00 | 5,00 5,00
TH55-127/220-50M 110 1,09/0,63 0,751 0,751 8,00 | 8,00
TH56-127/220-50M 5,80 3,8 | 3,8 | 3,89
9 TH57-127,220-50M 2,0013,8515,8 | 5,80




Ta6auna 3.27

Maruuronposojsl, NpUMeHsieMble B AHONHO-HAKAIBHBIX TpaHcdopmaTopax
tana TAH c¢ yacroroit nutaoineis cetw 50 Iy

TunodoMHuan
TPaHCHOpMaTOpa

Tanopasmep
MarguTonpo-
BOJIA

TrnoHoMuu an
TpaHcpopmaTopa

Tunopasmep
MargHTONpo.
BoJa

1

2

1

2

TAHI1-127/220-50
TAH2-127/220-50
TAH3-127/220-50
TAH4-127/220-50
TAHS5-127/220-50
TAHG6-127/220-50
TAH7-127/220-50
TAHS8-127/220-50
TAH9-127/220-50
TAH10-127/220-50
TAHI1-127/220-50
TAHI12-127/220-50

1117120 X 20

TAH43-127/220-50
TAH44-127/220-50
TAHA45-127/220-50
TAH46-127/220-50
TAH47-127/220-50
TAH48-127/220-50
TAH49-127/220-50
TAHS50-127/220-50
TAHS51-127/220-50
TAHS52-127/220-50
TAH53-127/220-50
TAHG54-127/220-50

117120 X 40

TAH13-127,220-50
TAH14-127/220-50
TAHI15-127/220-50
TAH16-127/220-50
TAH17-127/220-50
TAHI18-127/22Q-50
TAHI19-127/220-50
TAH20-127/220-50
TAH21-127/220-50
TAH22-127/220-50
TAH23-127/220-50
TAH24-127/220-50
TAH25-127/220-50
TAH26-127/220-50

I1J120 X 25

TAHS55-127/220-50
TAHS56-127/220-50
TAHS57-127/220-50
TAH58-127/220-50
TAHS59-127/220-50
TAH60-127/220-50
TAHG61-127/220-50
TAHG62-127/220-50
TAHG63-127/220-50
TAH64-127/220-50
TAH65-127/220-50
TAH66-127/220-50
TAHG67-127/220-50
TAHS68-127/220-50

117125X 25

TAH27-127/220-50
TAH28-127/220-50
TAH29-127/220-50
TAH30-127/220- 50
TAH31-127/220-50
TAH32-127/220-50
TAH33-127/220-50
TAH34-127/220-50
TAH35-127/220-50
TAH36-127/220-50
TAH37-127/220-50
TAH38-127/220-50
TAH39-127/220-50
TAH40/127/220-50

1117120 X 32

TAH69-127/220-50
TAH70-127/220-50
TAH71-127/220-50
TAH72-127/220-50
TAH73-127/220-50
TAH74-127/220-50
TAH75-127/220-50
TAH76-127/220-50
TAH77-127/220-50
TAHT78-127/220-50
TAH79-127/220-50
TAH80-127/220-50
TAH81-127/220-50
TAH82-127/220-50

[1/116 X 32-80

TAH41-127/220-50
TAHA42-127/220-50
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1117120 x 40

TAH104-127/220-50
TAH105-127/220-50

17120 X 40~50




Il podoaxcenue maba. 3.27

1 2 1 2
TAH106-127/220-50 TAH125-127/220-50
TAH107-127/220-50 TAH126-127/220-50
TAH108-127/220-50 TAH127-127/220-50
TAH109-127,220-50 TAH128-127/220-50 | TW120X
TAHI10-127/220-50 TAHI129-127/220-50 | % 40-100
TAHI111-127/220-50 |T1/120<40-50f TAH130-127/220-50
TAHI12-127/220-50 TAH131-127/220-50
TAH113-127/220-50 TAH132-127/220-50
TAH114-127/220-50 TAHI133-127/220-50

TAH115-127/220-50
TAH116-127/220-50

TAHI17-127/220-50 TAH134-127/220-50
TAH118-127/220-50 TAH135-127/220-50
TAH119-127/220-50 TAHI136-127/220-50 {17125 X 50-80

TAH120-127/220-50
TAHI2]-127/220- 50 7120 X 40-60{ TAH137-127/220-50

TAH122-127/220-50 TAH138-127/220-50
TAH123-127/220-50
TAH124-127/220-50 - -

3.3. ManorabaputHble TpaHcihopmaropsl THna TAH
€ 4acTroToM nuralouien cern 50 Iy

KOHCTPYKLIUA 1t PAIMEPbHI

FabapuTHHe H YCT2aHOBOUHHE pa3Mephbi, a TaK¥e OCHOBHBIE Dpa3-
MepH 3JeMEHTOB KOHCTPYKUMH TpamcdopMartopos THma TAH 3sasucar
OT rabapuTHON MOULHOCTH, HAaNpPSIXEHHs NHUTaloilell ceTH, THNa MarHHTO-
NpoBOKa M KJAMMaTHuecKoro ucnoutienus (ev. puc. 3.1—3.3, 3.8, 39 u
Taba. 3.3 u 3.5).

Tpanchopuaropsl tHna TAH H3roToBAAIOTCH Ha 6POHEBHX H CTEpPXK-
HeBBIX MarHHTONPOBOLAX CTranjapTH3oBaHsoro pAxa. [lepewens mpume-
HSEMBIX MAarsiTONpoBoXoB mpuBejgen B Tabn 3.27 u 3.28,

Koucrpykuusa Manorabaputhoro Tpancdopmartopa Tuma TAH Ha
GpoiesoM MarHHTOMPOBOZe noOKasaHa wa puc. 31—34, Ha crep)KHeBoM
MarHHTOBpOBOJAE — Ha pHC. 3.9.

Kouctpyknus TtpaHcopmaTtopos cnocoGia MPOTHBOCTOATb MEXaHH-«
YeCKHM H KJMMAaTH4YECKHM BO3JEeHCTBHSM, VKasaHHuM B Taba 3.2 m 3.3.
Ona cnocofHa coxpausiTh paboTocnoco6UOCTd fIpH MOBHILEHHOH BJAAXK-
HOCTH H BO BceX CayyasX TeMIepaTypHBIX BO3AeHCTBHE ofecneunpaTth
HEOGXOMHMBIH 3amac HIEKTPUUECKOH NPOYHOCTA HIOASAUHH OOMOTOK.
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Ta6auua 3.28

MarHHTONMPOBOXL!, N pHMeHsiemule B Tpancdopmaropax Tuna TAH
¢ YMEHBIIEHHLIM PacxojoM MexH H uacToTofi muTaiowed ceTd 50 I'y

TunonomHuan M'Ia";ﬁ?if;ggﬂgf’ THROKO MHEAJ, Mg';_’;?{f;i;‘;%g
TpaHchopmaTopa ona p TpancgopmaTopa pona
1 2 1 2
TAHI-127/220-50M TAH20-127/220-50M
TAH2-127/220-50M TAHZ1-127/220-50M
TAH3-127/220-50M TAH22- 127/220-50M
TAH4-127/220-50M TAH23- 127/220-50M | ILI7IM25 % 25
TAHS- 127/220-50M TAH24- 127/220-50M
TAH6-127/220-50M | LIIJIM20 X 32| TAH25-127/320-50M
TAH7-127/220-50M TAH26- 127/220-50M
TAHS- 127/220-50M
TAH9- 127/220-50M
TAHIO-lQ'///??O-SOM TAH41-127/220-50M
TAHI1-127/220-50M ';igg 1;%38-55811:2
AH12-127/220-50M | -1 -
T / 0 TAHA44-127/220-50M
T AH45-127/220-50M
T AH13-127/220-50M T2H46-127/220-50M
T AH14-127/220-50M TAHA47-127/220-50M
T AHI15-127/220-50M TAH48-127/220-50M | LL/IM2540
T AH16-127/220-50M T AH49-127/220-50M
T AH17-127/220-50M | LIMZ5X25) 1A pis0. 157/920-50M
TAH18-127/220-50M TAH51-127/220-50M
T AH19-127/220-50M TAH52-127/220-50M
TAH53-127/220 -50M
TAH54-127/220-50M

YCNOBUA DKCMNYATALMMU

Temnepatypa oKpyKamolled cpelss

OTHocHTesIbHAs BJaXKHOCTh BO3AyXa npH -+40°C

AtMoccheproe JaBieHHhe

TemnepaTypa neperpesa

YCA0BHAX J3KCIiyaTauuH

06MOTOK

Or —60 no +-85°C
. . Ho 98%
Or 5,3 Bo 7,7x[la
(or 400
Jo 790 MM pT. cT.)}

He 6Gonee 4:55°C

.......

B HOPMaabHHIX

.......

lluxanyeckoe Bo3jeficTBHe TeMnepaTyp:

s TPaHCGHOPMATOPOB HCIOJAHEHH

A5 TpaHchOpMaTopoB HcnoaHeHHs: Y XJ1

BuGpannn B AHanasoHe yacToT

or 5 1o 1000 I'u ¢ ycxkopeHueM
OIHHOUHBE yAapbl € YCKODEHHEM .
MuoroxpaTHere yaapbl ¢ yCKOPEHHEM
JIHHeliHbIe HarpysKd € yCKOpeHHeM
Cpox cay*0p1

.........

100

1 B Ot —60 10 +-140°C

. . Or—60 10-}-85°C

.....



DNEKTPUUECKHUE CXEMbI

Lo LMAMML,J
mmmm

mn o nrzr nKRis BT B8N 237 24
7 2 J 4 5 6
. f) ol,, l I .l | I

7 § 9 nwn B 7B 920 7r22H%

Puc. 3.17. BaexTpuveckne NPHHIHIHAJAbHBIE CXeMbl aHOAHO-HAKANBHBIX TpaHcdop-
Matopos Tuna TAH ¢ nanpsxenneM nuratoumeil cern 127/220 B u wacroroft 50 I'u:

a — GpPOMeBOHt KOHCTPYKIUHH; 0 — CTEPMHEBON KOHCTPYKUUH

7 4§ 9 mon 1Bkl B IrT 81 20072 Z7%

dj .7 2 .4 5
.(VV‘I .m .(YY] om .m .m .m om

7 8 9 0 n 225 KI5 K 7 882 Dk

Puc. 3.18. BDnexrpHueckue NPHHUHIHKAALHEIC CXEMBI AHOAHO-HaKalbHbBIX TpaHcop-
Matopos THna TAH c nanpsxeHneMm nuTapowef cern 220 B u wacrorodt 50 I'm:

@ — OpoHepofi KOHCTDYKUHH; 0 — crep:kHeBOH KOHCTPYKUMH

Bapuantst noaxmouenus tpancdopmaropos tuna TAH x ceru nepe-
MeHHOro TCKa ¢ wacrotolt 50 Tu npusegentr B Taba 3.29.

Ip sxcnayaTtauuu TPaHcGopMaTopoB HX OCGMOTKH MOIYT GHTbL Coe-
IHTeHH NOCHeAOBaTeNLHO KM Napainenpo. Cxembl coepuuennii 06MO«
TOK npusejens! xa puc. 3.13.
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Ta6anua 3.29

TaGauna MOAKMOYEHHIA K ceTu FepeMenuoro toka 127/220 u 220 B
Tpaucopmaropos tuna TAH

KoHCTpyKUHA Tpancdopmatopa
HoMmuHa b~
HOe Hanpga- | Homauans- Bponeads Crepxuesad
KeuHe HOE Hanps-
nepsHYHON} HKenue CoegusienHe| BbiBogn, Ha CoefiHenue Brts oant, Ha
OOMOTKH, ceTH, B BLIBOJAOB XOTOpbie nojga- BLIBOJOB KOTOphIE NO-
B TpaHcdhop- | ercs Hanpsaxe-{ rpatHchopma- | gaercsa Haups-
MaTtopa HHE ceTH TOpa Menue CeTH
127 I vwd4}) 1 un 3 I u 6; ] 1(6) ud4)
127/220 3u6 | 4 u6 | 3 ud
220 2ud4 I u § 2 u 5 I n 4
220 220 — Inb 2ub 1 un 4

OCHOBHbBIE NMAPAMETPbI

OcHOBHBIE 3/IEKTPHUCCKHE napaMerpsl aHOJHO-HAKaJbHHIX  TpaHc-
dopmaropoB tHna TAH 6poneBoif KOHCTPYKUHE B PexKHMe HOMHHAJLHOM
Harpyskn npusefeHn B 1a6j. 330 u 331, crepkKHeBOH KOHCTPYKHHH
TaKKe B pekiMe HOMHHAJLHON HAarpysku---B Tabr 3.32. B rpade
«Tok nepBuuHOH OOGMOTKH» 2THX TalsHuL JaHB 3HaYeHHd T10Ka MEepBHY-
HOM OOMOTKM B BuAe APOOH: B UHCJHTEJe — MDY FOJAKJIOYeHHM TPaHC-
dopmaropa x cetn 127 B, B 3uaMenarese — IPH NOAKIICUEHHH K CETH
220 B.

Hanpsxenns na orBosax mnepBxunofl 0o6MOTKH  TpaHchOPMATOPOB
tuna TAH npusenensl B Ta6u. 3.14.

Hau6onbime ¢rr/IOHEHHs HaLps:Kenufi BTOPUMHBIX OBMOTOK TpaHC-
dopmartopoB trna TAH, wamepenusie B HOMHHAJLHOM DEXKHME NMPH HOP-
MaJbHEX KIMWVAaTHYECKHX YCJIOBHSAX, cocrasisaoT 5%.

HauBoJsplupe OTKIOHEHHS HaNpsOKeHH BTODHYHHIX OOMOTOK, H3Me-
penunble B ycuoBusx mopslmenuoft (+85°C)Y u mounxkensol (—60°C)
Temmepartyp, cocrasasior —6--—9%. Xapakrep saBHcHMOCTEH H3Mene-
HUS HanpAMeHHsd BTOPHYHmX OGMOTOK TpancdopmMaTtopoB B pexume
HOMHHAJIbHO! HATPY3hH OT TeMmIepaTypnl OKpy:Kaloule cpeas u3obpa-
XeH Ha puc. 3.14,

3.4. ManoraGapuribie TpaHcdopmaropel Thna TN
€ yacToToi nurarowen cety 50 'y

Ocobeunoctuio Tpatchopmaropos Thna TIHT aBasercs, Kak npasH-
J10, HH3K0€ HanpsKeuHe BTOPHYHBIX OGMOTOK, NO2TOMY OHH MPHMEHAKT-
Cd B OCHOBHOM AJId NHTaHHA ycrpoﬁcrs Ha nOJNYNPOBOAHUKOBHX IIpH-
6opax. .

KOHCTPYKLIUA U PASMEPbDI

OcnoBuble raapurtnele M yCTAaHOBOUMBIE PAa3sMePH M pPasMepl OC-
HOBHBIX 2/1EMEHTOB KOHCTPYKLUMH MasiorabapHTHHX TpaucdopMarTopos
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Ta6aunua 3.30

SnexTpHYeCKHE MapaMeTpl GpoHeBwIX TpanchHOPMATOPOB THHA TAH ¢ vacroron mutatoutedr cets 50 I'y
B HOMHHAJABHOM DEXHMe

HanpsKenuie BTOPHYHON OGMOTKH, B Tok B8TOPHSHON OGMOTKH, A
T a Homunanb- T
H .
nonouﬁu;;op;paucqaop Motgl:%cﬂ:. gguﬁﬁ;}quﬂ Busoas oguoTok
7—8, H—12,{ 15—16; 19-20(21); 738, 11—-12; 15—16, 1321,
9—10 | 13—14 | 1718 22—-23(24) 9—10 13—14 17—18 22—24
! 2 3 4 5 6 7 8 9 10 11
TAH!1-127/220-50 36 0,37/0,215 28 28 6,3 5(6.3) 0,240 0,190 0,240 0,80
TAH2-127/220-50 36 0,37/0,215 56 40 16 5(6,3) 0,095 0,140 0,140 0,80
TAH3-127/220-50 36 0,37/0,215 56 56 12,6 5(6,3) 0,104 0,104 0,104 0,80
TAH4-127/220-50 36 0,37/0,215 80 80 | 20 5(6,3) 0,075 0,070 0,075 0,80
TAH5-127/220-50 36 0,37/0,215 80 56 | 24 5(6,3) 0,070 0,095 0,095 0,80
TAH6-127/220-50 36 0,37/0,215 | 125 112 13 5(6.3) 0,055 0,048 0,055 0,80
TAH7-127/220-50 36 0,37/0,215 | 180 112 | 20 5(6,3) 0,036 0,050 0,050 0,80
TAHS8-127/220-50 36 0,37/0,215 | 160 140 20 5(6,3) 0,040 0,040 0,040 0,80
TAH9-127/220-50 36 0,37/0,215 | 315 125 | 25 5(6,3) 0,025 0,035 0,035 0,80
TAH10-127/220-50 36 0,37/0,215 | 200 180 20 5(6,3) 0,032 0,032 0,032 0,80
TAH!11-127/220-50 36 0,37/0,215 | 250 224 26 5(6,3) 0,026 0,026 0,026 0,80
TAHI12-127/220-50 36 0,37/0,215 | 224 125 25 5 (6,3) 0,032 0,04 0,040 0,80
TAH13-127/220-50 50 0,5/0,29 28 28 6,3 5(6,3) 0,340 0,25 0,340 1,05
TAH14-127/220-50 50 0,5/0,29 56 40 16 5 (6,3) 0,140 0,185 0,185 1,05
TAH15-127/220-50 50 0,5/0,29 56 56 12,6 5(6,3) 0,150 0,140 0,150 1,05
TAH16-127/220-50 50 0,5/0,29 80 56 | 24 5 (6,3) 0,09 0,150 0,150 1,05
- TAH17-127/220-50 50 0,5/0,29 80 80 20 5 (6,3) 0,120 0,080 0,120 1,05
g TAH18-127/220-50 50 0,5/0,29 125 112 13 5(6,3) 0,080 0,063 0,080 1,05



301

I podorscerue maba. 8.30

1 2 3 4 5 6 7 8 9 10 11
TAH19-127/220-50 50 0,5/0,29 | 180 | 112 | 20 5(6,3) 0,056 0,060 0,060 1,05
TAH20-127/280-50 50 0,5/0,29 | 160 | 140 | 20 5(6,3) 0,053 0,060 0,060 1,05
TAH21-127/220-50 50 0,5/0,29 | 200 180 | 20 5(6,3) 0,047 0,045 0,047 1,05
TAH22-127/220- 50 50 0,5/0,29 | 224 | 126 | 25 5 (6,3) 0,043 0,057 0,057 1,06
TAH23-127/220-50 50 0,5/0,29 | 315 | 125 | 25 5(6,3) 0,035 0,050 0,050 1,05
TAH24-127/220-50 50 0,5/0,29 | 250 | 224 | 26 5(6,3) 0,035 0,038 0,038 1,05
TAH25-127/220-50 50 0,5/0,29 { 315 | 280 | 35 5(6,3) 0,028 0,030 0,030 1,05
TAH26-127/220-50 50 0,5/0,29 | 355 | 200 | 25 5(6,3) 0,030 0,034 0,034 1,05
TAH27-127/220-50 60 0,6/0,35 28 28 6,3 5(6,3) 0,350 0,290 0,350 1,60
TAH28-127/220-50 60 0,6/0,35 56 40 16 5(6,3) 0,160 0,200 0,200 1,60
TAH29-127/220-50 60 0,6/0,35 56 56 | 12,6 5(6,3) 0,175 0,145 0,175 1,60
TAH30-127/220-50 60 0,6/0,35 80 56 | 24 5(6,3) 0,100 0,150 0,150 1,60
TAH31-127/220-50 60 0,6/0,35 80 80 { 20 5(6,3) 0,100 0,100 0,120 1,60
TAH32-127/220-50 60 0,6/0,35 | 125 [ 112 13 5(6,3) 0,087 0,073 0,087 1,60
TAH33-127/220-50 60 0,6/0,35 | 180 112 | 20 5(6,3) 0,063 0,065 0,065 1,60
TAH34-127/220-50 60 0,6/0,35 | 160 | 140 | 20 5(6,3) 0,065 0,060 0,065 1,60
TAH35-127/220-50 60 0,6/0,35 | 224 125 | 25 5(6,3) 0,045 0,065 0,065 1,60
TAH36-127/220-50 60 0,6/0,35 | 200 | 180 | 20 5(6,3) 0,050 0,050 0,050 1,60
TAH37-127/220-50 €0 0,6/0,35 | 250 | 224 | 26 5(6,3) 0,040 0,040 0,040 1,60
TAH38-127/220-50 60 ,|{ 0,6/0,35 | 315 | 125 | 25 5(6,3) 0,043 0,040 0,043 1,60
TAH39-127/220-50 60 0,6/0,35 | 315 | 280 | 36 5 (6,3) 0,032 0,032 0,032 1,60
TAH40-127/220-50 60 0,6/0,35 | 355 | 200 }| 25 5(6,3) 0,029 0,043 0,043 1,60
TAH41-127/220-50 78 0,77/0,48 28 28 6,3 5(6,3) 0,475 0,375 0,475 1,90
TAH42-127/220-50 78 0,77/0,48 56 40 | 16 5(6,3) 0,210 0,270 0,270 1,90
TAH43-127/220-50 78 0,77/0,48 56 5 | 12,6 5 (6,3) 0,230 0,200 0,230 1,90
TAH44-127/220-50 78 0,77/0,48 80 56 | 24 5(6,3) 0,140 0,200 0,200 1,90
TAH45-127/220-50 78 0,77/0,48 80 80 | 20 5(6,3) 0,160 0,140 0,160 1,90



<ol

I podgancenue maba, 3.30

1 2 3 4 5 6 7 8 9 10 11
TAH46-127/220-50 78 0,77/0,48 125 | 112 13 5(6,3) 0,118 0,096 0,118 1,90
TAHA47-127/220-50 78 0,77/0,48 | 180 112 | 20 5(6,3) 0,083 0,083 0,088 1,90
TAH48-127/220-50 78 0,77/0,48 160 140 | 20 5(6,3) 0,084 0,084 0,084 1,90
TAHA49-127/220-50 78 0,77/0,48 | 224 126 | 25 5(6,3) 0,062 0,085 0,085 1,90
TAHS50-127/220-50 78 0,77/0,48 | 200 180 | 20 5(6,3) 0,065 0,070 0,070 1,90
TAHS1-127/220-50 78 0,77/0,48 | 250 | 224 | 26 $(6,3) 0,054 0,054 0,054 1,90
TAHS52-127/220-50 78 0,77/0,48 | 315 | 126 | 25 5(6,3) 0,043 0,09 0,090 1,90
TAHb53-127/220-50 78 0,77/0,48 | 315 | 280 | 35 5 (6,3) 0,043 0,043 0,043 1,90
TAH54-127/220-50 78 0,77/0,48 | 355 | 200 | 25 5(6,3) 0,035 0,064 0,064 1,90
TAHb55-127/220-50 100 0,95/0,55 28 28 6,3 5(6,3) 0,605 0,485 0,605 2,45
TAH56-127/220-50 100 0,95/0,55 56 40 16 5(6,3) 0,290 0,330 0,330 2,45
TAH57-127/220-50 100 0,95/0,55 56 56 12,6 5 (6,3) 0,300 0,250 0,300 2,45
TAH58-127/220-50 100 0,95/0,55 80 | .56 | 24 5(6,3) 0,195 0,240 0,240 2,45
TAH59-127/220-50 100 0,95/0,55 80 80 | 20 5(6,3) 0,200 0,180 0,200 2,45
TAH60-127/220-50 100 0,95/0,55 | 125 | 112 13 5(6,3) 0,150 0,125 0,150 2,45
TAHG61-127/220-50 100 0,95/0,55 { 180 | 112 | 20 5(6,3) 0,100 0,126 0,125 2,45
TAH62-127/220-50 100 0,95/0,55 | 160 140 | 20 5(6,3) 0,110 0,105 0,105 2,45
TAH63-127/220-50 100 0,95/0,55 | 224 1256 | 25 5(6,3) 0,080 0,110 0,110 2,45
TAH64-127/220-50 100 0,95/0,55 | 200 | 180 | 20 5(6,3) 0,083 0,090 0,090 2,45
TAH65-127/220-50 100 0,95/0,55 | 250 | 224 | 256 5(6,3) 0,065 0,073 0,073 2,45
TAHG66-127/220-50 100 0,95/0,55 | 315 1256 | 25 5(6,3) 0,055 0,115 0,116 2,45
TAHG67-127/220-50 100 0,95/0,55 | 315 | 280 | 35 5(6,3) 0,045 0,065 0,065 2,45
TAH68-127/220-50 100 0,95/0,55 | 355 | 200 | 25 5(6,3) 0,053 0,070 0,070 2,45

fMMpumeunanue. Y tpaychopmaropa TAH65-127/220-50 na orsogax 17—I/8 nanpsienue nox Harpysxoit 26 B.

:
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TaGauua 331

JueKTpHYecKkHe napameTPH cTepxHeBuX Tpanchopmaropor tHna TAH ¢ wacroroit murawmeit cetn 50 Iy
B HOMHHAJbLHOM peXHME

Iy Hanpsaxenne BTOpHYHOR OGMOTKH, B ‘ Tox BTOpHUHON OOMOTKH, A
Tuiono MER AN H};tgm;acl)ﬁ: Tok nepsu- BuiBoan 06GMOTOK
TparchopmaTopa HOCTB, HOY} OGMOTKH,
B A A 7—~8; | 9—10; 1H~12; 13—14 (15); 7—8; 9--10, 11—12; 13—15,
16—17 | 18—19 20—21 22—23 (24) 16—17 18—19 20—21 2224
! T2 3 4 I 5 6 7 8 9 10 11

TAH69-127/220-50 122 1,14/0,66 | 28 | 28 6,3 5(6,3) 0,680 0,110 | 0,710 2,80
TAH70-127/220-50 122 1,14/0,66 56 40 16 5(6,3) 0,300 0,470 0,470 2,80
TAH71-127/220-50 122 1,14/0,66 | 56 | 56 12,6 5 (6.3) 0,295) 0,390 | 0,390 2.80
TAHT72-127/220-50 122 1,14/0,66 80 56 24 5(6,3) 0,210 0,330 0,330 2,80
TAH73-127/220-50 122 1,14/0,66 | 80 80 20 5(6,3) 0,240 0,240 | 0,240 2,80
TAH74-127/220-50 122 1,14/0,66 | 125 112 13 5(6,3) 0,180{ 0,165 0,180 2,80
TAH75-127/220-50 122 1,14/0,66 | 180 | 112 20 5(6,3) 0,130 0,150 | 0,150 2,80
TAH76-127/220-50 122 1,14/0,66 | 160 140 20 5(6,3) 0,130 0,140 0,140 2,80
TAH77-127/220-50 122 1,14/0,66 | 224 125 25 5(6.3) 0,100 0,130 0,130 2,80
TAH78-127/220-50 122 1,14/0,66 | 200 | 180 20 5(6,3) 0,105 0,110 { 0,110 2.80
TAH79-127/220-50 122 1.14/0,66 | 250 | 224 26 5(6,3) 0,085 0,088 | 0,088 2.80
TAH80-127/220-50 122 1,14/0,66 | 315 125 25 5(6,3) 0,0701 0,140 0,140 2,80
TAH81-127/220-50 122 1,14/0,66 | 315 | 280 35 5(6,3) 0,065 0,072 | 0,072 2,80
TAHS82-127/220-50 122 1,14/0,66 | 355 | 200 25 5(6,3) 0,065 0,080 0,090 2,80
TAH104-127/220-50 153 1,4/0,82 28 28 6,3 5(6,3) 0,890 0,900 | 0,900 3,30
TAH105-127/220-50 153 1,4/0,82 58 40 16 5(6,3) 0,470} 0,525 0,525 3,30
TAHI06-127/220-50 153 1,4/0,82 56 | 56 12.6 5(6.3) {0,400f 0,490 | 0,490 3,30
TAH107-127/220-50 153 1,4/0,82 80 | 56 24 5(6,3) 0,290 0,410 | 0,410 3,30
TAHI108-127/220-50 153 1,4/0,82 80 | 80 20 5(6,3) 0,260] 0,350 | 0,350 3,30
TaH109-127/220-50 153 1,4/0,82 | 125 | 112 13 5(6,3) 0,230 0,215 | 0,230 3,3%




I podorscenue mabr. 3.31

1 | 2 | 3 I s | s | 6 | 7 | s | o | w | n
TAH110-127/220-50 153 | 1,4/0.82 |18 |112 | 20 56,3 |0,170] 0,19 | 0,19 | 3,30
TAHI111-127/220-50 153 1,4/0,82 160 140 20 5(6,3) 0,170 0,180 0,180 3,30
TAH112-127/220-50 153 | 1.4/0'82 |224 | 125 | 25 5(6.3) |0.120] 0,190 | 0,190 3'30
TAH113-127/220-50 153 1,4/0,82 200 180 20 5(6,3) 0,140} 0,140 0,140 3,30
TAH114-127/220-50 153 | 1.4/0.82 | 250 [224 | 26 5(6.3) | 0110 0.115 | 0115 | 3.30
TAH115-127/220-50 153 | 1.4/0.82 | 315 [125 | 25 5(6.3) | 0,087 0,190 | 0,190 | 3.30
TAH116-127/220-50 153 1,4/0,82 315 280 35 5(6,3) 0,085, 0,092 0,092 3,30
TAH117-127/220-50 153 | 1.4/0.82 [355 | 200 | 25 5(6.3) | 0,080 0,125 | 0125 | 3.3
TAH!18-127/220-50 190 1,74/1,0 125 112 13 5(6,3) 0,260 0,280 0,280 4,35
TAH119-127/220-50 190 | 1.74/1.0 |18 |12 | 20 5(6.3) | 0,210 0.220 | 0220 4,35
TAH120-127/220-50 190 1,74/1,0 160 140 20 5(6,3) 0,205 0,218 0,218 4,35
TAH121-127/220-50 190 1,74/1,0 224 125 25 5(6,3) 0,175 0,190 0,190 4,35
TAH122-127/220-50 190 | 1.74/100 |200 |18 | 20 5(6.3) | 0,163 0.175 | 0175 | 4.35
TAH123-127/220-50 190 1,74/1,0 250 224 26 5(6,3) 0,130 0,140 0,140 4,35
TAH124-127/220-50 190 | 1.74/1.0 |315 [.125 | 25 5(6.3) | 0,140 0.155 | 0155 | 4.35
TAH125-127/220-50 280 | 25/1,45 |1925 |[112 | 13 5(6.3) {0,420 0,420 | 0,420 | 5,00
TAH126-127/220-50 280 | 2.5/1.45 |180 | 112 | 20 5.3 |0.335 0370 | 0,370 | 5.00
TAH127-127/220-50 280 | 2.5/1.45 | 160 | 140 | 20 5(6.3) | 0,335 0.325 | 0,33 | 5.00
TAH128-127/220-50 280 | 2'5/1745 | 224 |125 | 25 5(6.3) |0.310] 0,240 | 0310 | 5.00
TAH129-127/220-50 280 2,5/1,45 200 180 20 5(6,3) 0,270 0,255 0,270 5,00
TAH130-127/220-50 280 2,5/1,45 315 280 35 5(6,3) 0,165, 0,180 0,180 5,00
TAH131-127/220-50 280 2,5/1,45 250 224 25 5(6,3) 0,210 0,215 0,215 5,00
TAH132-127/220-50 280 | 2'5/1)45 |315 |125 | 25 5(6.3) | 0,215 0.255 | 0.255 | 5.00
TAH133-127/220-50 280 | 2'5/1.45 |[355 | 200 | 25 5(6.3) |0,160] 0,220 | 0,220 5.00
TAH134-127/220-50 440 3,9/2,3 200 180 20 5(6,3) 0,400 0,400 0,400 {0
TAHI35-127/220-50 140 | 3972’3 |950 | 224 | 26 5(6.3) |0'320] 0320 | 0.320 | 10
TAH136-127/220-50 440 3,9/2,3 280 315 35 5(6,3) 0,240; 0,265 0,265 10

— TAH137-127/220-50 440 3,9/2,3 315 125 25 5(6,3) 0,400{ 0,200 0,400 10
S TAH138-127/220-50 440 | 3972’3 1355 |200 | 25 5(6.3) 1028l 0250 | 0,285 | 10
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AaexTpuueckHe napamerpul TpaHcdopmatopoB TAMa TAH ¢ yMeHbUIeHHBIM PacXOAOM
nuraomei ceth 50 'y B HOMHMHAJBHOM peXHME

Ta6auuwa 3.32

MELH H HacToToi

Hanpsaxense Toxk
BTOPHYHON O6MOTKH, B BTOPHUHON OGMOTKH, A
T HomMmynann- Tox
H J -
TpaRCHOpMATOP M ocm | momin BBOLH 0GHOTOK
B A A
7—8; | 9~10; 1—12; 1314 (15); 7—8; 9-10: 1—12; 13—~15;
16—17 { 18—19 2021 22—23 (24} 15—17 1819 20—21 22—24
1 2 3 4 5 [ 7 8 9 10 11

TAHI1-127/220-50M 28 28 6,3 0,197} 0,140 0,197
TAH2-127/220-50M 56 40 16 0,900f 0,110 0,110
TAH3-127/220-50M 56 56 12,6 0,085 0,085 0,085
TAH4-127/220-50M 80 80 20 0,060 0,060 0,060
TAH5-127/220-50M 80 56 24 0,080 0,050 0,050
TAHG6-127/220-50M 125 112 13 0,035 0,050 0,050
TAHT7-127/220-50M 33 0,39/0,23 | 180 112 20 5(6,3) 0,020{ 0,050 0,050 0,89
TAHS8-127/220-50M 160 140 20 0,033; 0,033 0,033
TAH9-127/220-50M 315 125 25 0,022 0,022 0,022
TAHI10-127/220-50M 200 180 20 0,026; 0,026 0,026
TAHI11-127/220-50M 250 224 26 0,021} 0,021 0,021
TAH12-127/220-50M 224 125 25 0,028, 0,028 0,028
TAH13-127/220-50M 54 0,56/0,32 28 28 6,3 0,300{ 0,024 0,030
TAH!14-127/220-50M ! > 56 40 16 5(6,3) 0,1601 0,160 0,160
TAHI15 127/220-50M 56 56 ]2,Q 0,140 0,140 0,140




601

Hpodosxcenue maba. 3.32

1

2

4

5

[ s |

9

10

11

TAH16-127/220-50M 80 | s6 | 24 0,095 0,140 | 0,140
TAH17-127/220-50M 80 | 80 | 20 0,110 0,075 | 0,110
TAH18-127/220-50M 125 | 112 13 0,084| 0,050 | 0,084
TAH19-127/220-50M 180 | 112 | 20 0,084| 0,050 | 0,084
TAH20-127/220-50M 54 0,56/0,32 | 160 | 140, | 20 5(6,3) |0,053] 0,053 | 0,053 1,59
TAH21-127/220-50M . 200 | 180 | 20 0,043 0,043 | 0,042
TAH22-127/220-50M 294 | 125 | 25 0,036| 0,060 | 0,060
TAH23-127/220-50M 315 [ 125 | 25 0,036 0,036 | 0,036
TAH24-127/220-50M 250 | 224 | 26 0,034] 0,034 | 0,034
TAH25-127/220-50M 315 | 280 | 35 0.027] 0,027 | 0,027
TAH26-127/220-50M 355 {200 | 20 0,029 0,029 | 0,029
TAH41-127/220-50M 28 | 28 6,3 0,540 0,420 | 0,540
TAH42-127/220-50M 56 | 40 16 0,276] 0,276 | 0,276
TAH43-127/220-50M 56 | 56 12,6 0,300 0,170 | 0,300
TAH44-127/220-50M 80 | 56 | 24 0,195 0,195 | 0,195
TAHA45-127/220-50M 80 | 80 | 20 0,197, 0,128 | 0,197
TAH46-127/220-50M 125 | 112 13 0,120 0,120 | 0,120
TAH47-127/220-50M 180 {112 | 20 -0,097] 0,097 | 0,097
TAH48-127/220-50M ’ 160 | 140 | 20 0,094 0,094 | 0,094
TAH49-127/220-50M 78 0,81/0,47 | 224 | 125 | 25 5(6,3) | 0,081 0,081 | 0,081 1,43
TAH50-127/220-50M 200 | 180 | 20 0,075| 0,075 | 0,075
TAH51-127/220-50M 250 | 224 | 26 0,060 0,060 | 0,060
T AH52-127/220-50M 315 [ 125 | 25 0,050{ 0,090 | 0,090
TAH53-127/220-50M 315 | 280 | 35 0.048] 0,048 | 0,048
TAH34-127/220-50M 355 | 200 | 25 0,044f 0,060 | 0,060




Tabanna 3.33

MarnuTonposoast, fpuMensiembie B Tpanchopmaropax tuna TIH
¢ yactoToit nurtawumed cery 50 'y

Tunoro Munan
TPpanchopmaTopa

Tunopasmep
MACHHTODPO
BOAA

TunoHomunan
TpRECHOPMATOPA

Tun oHOMBRENR
MATRHTOIDO-
BOxa

» |

2

TIM2-1-127/220-50
TIM2-2-127/220-50
TI2-3-127/220-50
TIN2-4-127/220-50
TIM2-5-127/220-50

TUIM27 X
X 40-58

TIM148-127/220-50
TII67 - 427 /220- 50
TI188-127/220-50

~

16 16

TIM1232- 127/220-50
TIN233-127/220.50

TUIN234 - 127/220-50

IH/IM20 % 16

\

THI235-127/220-50

TIMI236-127/220-50

MAI12X 25

HIT16X 25
Hiex16

TII237-127/220-50

HIJIM20 ¢ 20

TIII201-127/220-50
TII1202-127/220-50
TIII1203-127/220-50
TI204-127 /220-50
TI1205-127/220-50
TIM206-127/
TIM207-127 /2
TIN208-127/220-50
TTII209-127/220-50

TI1238-127 /220-50

HIJIM20 X 16

m1i2x 16

TIM1210-127/220-50
TIU1211-127/220-50
TIM1212-127/220-50
TIN1213-127/220-50
TIMI214-127/220-50
TIIN2156-127/220-50
TI1216-127/220-50
THOI217-127/220-50

TIM1248-127/220-50

TIMI239- 127/220-60
TII1240- 127 £220-50
TINI241 - 127/220-50
TINI242- 127 /220-50
TIMI243- 127/220-50
TI244- 127/220-50

TI1245-127/220-50

TTHI246-127/220-50

TNIN247-127/220-50
TII1248-127/220-50

HI/IM20 X 20

HTi2X 20

TIM1249-127/220-50
TIN1250-127/220-50
TINI251 - 127 f220-50
TIN252-127/220-60
TIN253- 127/220-50

HLIM20 X 25

TIM219-127/220-50
TII1220-127 /220-50
TII221-127/220-50
THI222-127/220-50
TII223-127/220-50
THI224-127/220-50
THI225-127 /220-50
TIMI226-127/220-50

HUT12 %25

TIMN254-127/220-60
TI255-127/220-50
THI256-127/220-50
TIMR57-127/220-50
TIHI258- 127 /220-50
TIMN259-127/220-50
TIM1260-127/220-50
TII1264-127/220-50
TIIN262-127/220-50

LIJIM25 X 32

TEIN227- 127 /220-50
TIN1228-127 /220-50
TH229-127/220-50
TIM230-127/220-50
THN231-127/220-50

10

TIH1263-127/320-60
TI1264-127/220-50
TIM265-127/220-50
- TITT1266-127/220-50

nmmmxld TTU1267-127/220-50

~

TII1268- 127 /220-50
TIH1269-127/220-50

IIIM25 % 26



ITpodoaxcenue maba. 3.33

1 2 t 2
* TOM270-127/220-50 | IIM25x 25( TIMI296-127/220-50 | IL/IM2
TII271-127/220-50 TIMI297- 127/220-50 ><32-528x
TII1272-127/220-50 '
TIHI278-127/220-50 TIIT298-127/220-50
TIMI274-127/220-50 TIII1299-127/220-50
TIMI275-127/220-50 TIII1300-127/220-50
TIII276-127/220-50 TIIM301-127/220-50
TIINI277-127/220-50 | HJiM25 %39 T11302-127/220-50
TIIT1278-127/220-50 TII303-127/220-50
TII1279-127/220-50 TII304-127/220-50
TII280- 127 1220-50 TINM308-127/220-50
L A i e | pe
TII282-127/220- - - X 40-36
127/220-50 TIII1308- 127/220-50
TTH1309-127/220-50
TIIMI283-127/220-50 TIII310- 127/220-50
TI284-127/220-50 TIITI311-127/220-50
TIIT1285-127/220-50 TTII312- 127/220-50
TII286-127/220-50 | IJIM25x 40 TIN1313-1274220-50
TIM1287-127/220-50 TOM314- 127/220-50
TIITI288- 127/220-50 TITI315-127/220-50
TIH1289- 127/220-50
mgam-m/m-so
- Yy TIIM317-127/220-50
Ll segtdiorecl TIITI318-127/220-50
TIIT1292.127/220.50 - TIM319-127/220-50 | MJIM27 X
TTHI293-197/220.50 %“%%X TII1320-127/220-50 | X40-58
TITIT294- 127/220-50 S Bt
TIIN295-127/220-50 THHIs22-127/220-%0
TIIM1323-127/220-50

tuna TII[I waxomsTcR B NPAMOiN 3aBUCHMOCTH OT ralapHTNON MouiHOC-
TH, HaOpsKEHMA HNUTARNA, THNA MACHATONPOBOXA H KAMMATHYECKOro
ucnonuenmus. Omu npusenenn ua puc. 3.1-33, 3.6 u ® raba. 3.5 u 3:8.

B 3aBHCEMOCTM OT FPHMEHAEMOr0 MAarHMTONPOBOAZ KOHCTPYKUHH
TpancdopMaropor tna TII1 nompasmensiotcs Ha GpoHeBHie H CTEPIK-
mennie, Ilepeyens  NpuMeRAeMHX  MarHUTOOPOHONOB  ppkBefien 8
raba. 3.33. .

Kouctpyxuus rpancopMarcpa cnocofua npoOTHBOCTOATH — MeXauH-
YeCKHM B KIUMATHAECKHM BO3JefiCTBHAM, yKajauHuM B tabm 3.2 u 3.3.
Oua cnocoGHa coXpaHATs PaGOTOCHOCOGHOCTH NPH MNOBHILEHHOR BJAAX-
HOCTH H BO BCeX CAY9asaX TeMnepaTypsHX Bosjelictsufii obecneunBathb
HCOGAOMUMBIA 3amac 3AEKTPHUECKOH OPOYHOCTH M3OAALUMHM O6MOTOK ¢
yueTroM KaTeropiii pasMewleHHs TpancdopMaTopos (cM. Tabn 3.1).

i



YCNOBUR ISKCMAYATALMH.

Tesnepatypa oxpysasomelt cpelt . « « « « . . Or —60 ao -}-85°C
OTHocHTe/IbHAA BJaXHOCTb Bo3ayxa upu +-40°C . o 98%
ATMochepHOE HABAEHHE o & o o o o o+ o o . Or 5,3 20 7,7 x[1a
{or 400 xo
. 790 MM pt. CT.)

Temnepatypa neperpesa oOMOTOK B HOPMAAbHEIX .

YCAOBHAX SKCIMYATAUHH . o - o« o o o « & He Gonee --55°C
1lnkaugeckoe BoaneficTBHE TeMmepaTyp:

AR TpaHcopMatopoB rpyanw B . . . . Or —60 a0 +4-140°C

Aas Tpauctopmatopos rpymu YXJI . Ot —60 go -85°C
Bafpauun B puanasoue, 4acToT ot 5 a0 lOOOJ‘n c
YCKOPEHHEM . . . . . e e e s e s s e e e Ho7,5¢
OnuHOUHEE yJapH ¢ YCKOPeHHeM . . . . « . . Jo 500 g
Mpyorokparubie yRapst ¢ yckopeHueM . . . . . . JHo 100 g
Jlnuefiubte uarpysksa ¢ ycKopeduem . . . . . . JHo25g

CPOK CAYKOH o . o o » o ¢ o o o o o » o o+ ¢He menece 10000 «u

INEKTPUMECKME CXEMBI*

a} . J 4 5 .t7 i’ﬂ

_E"'"""""""_""'""-"""._— o o[ o
¥ ,E'l ONNNANONI"

12 T I485 57 8 9w
L4
4):_ N N o o Y A <
nﬁsln[)aﬂzzmﬁzi
12z J 45 67 &g 8w
. L]
‘9: “““““““““““““““““ pu
n 2 u I B A

Puc. 3.19. neKTpHIecKHEe NMPHHOHMHAALHLE cXeMH Tpaucdopmaropos Thna TIIIE2
¢ wacrorol nutaomef cerm 50 TIm:

@~ TIM2-1; _6--THAMN22; 8-THM2-3 1 TIM2-4 2~ TIMN23
112



9 22 a4 2

.rI Jé.f"6‘7 :asn
.m.m.m.m.m

n 2 u n 55N B 19

20 2 22

/ [N

gy
Obwomnu  nepdoes  cmepmina

Y

Obdmwomay lmqp?a'a CIMEPIRHR

L ,

~

2- g
T I T T

n n V. S 20

~ .
Odmomau  1iepbaza cmeprng

b/ 74

_— 4

Omomnu  Omapoee crepwhst

Puc. 3.20. INCKTPHUECKHE NPHANHOHANBANE CXEML 'rpanctboplmopos TRRa TIHT
¢ uacroroll nutawmed cerm 50 I

& — fponcsoft xoncrpymnn ¢ Hanpmemmem 127/220 B; 6 - CTEPIKHEBOR XOHCT-

pysnen ¢ ;;)npamenxeu 127/220 B.

8 -~ 6POREBROH XOHCTPYKUHH C HANPHIKERHEM
B; & cTepuenoli XORCTPYXUHH C. HanpRemmes 220

b4 2 J 4 5 b 7 8 8 »

'LMM.MLlAlAJ

/4 2 T « K55 5 . 20 2 22
Pre. 8.2/, Daexrtpudeckag

NPUHIHAWAALHAR CXEMa 'rgauc(bopuavopou THNOB
TIITI48, TIIE167, TII88 ¢ wacrotoff mmtammefR cern 50 I'y
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Ta6dnna 3.32
' TaGsana WORKmOueHNEl & Cevn Hepememuoro Toxa ¢ uacrorold 50 I'y

Kometpyxkuss tpamchopuaropa
mm’“" Hosmmans,- Bporesan Crepxnesan
HanpaXge- unoe '
_ Hue mep- | HAPAKE- |Coemunenue| Bumogm, na CoelHReHRE Buisomu, 4a
Bimuoft Hae BHBOJOB | KoTOpwe mo- BLIBOZOS HOTOpHEe no-
obuotre, B] €% B | rpancdop- | naetcn manpa-| spamepop- | aeercs wanpa-
MaTopa Aense cem Matopa aeuue cetd
‘ 220 , 3 n7 2n9 3n9 2n7
127/220 18 6;[In46u9)|ln9; (4u6)} In4(6 1Y)
127 dug
N\
220 220 _— 2 9 3 u 9 2 5 7
. - Ta6aunna 3.35

Talauna HogkmoueMmil K CETH NepPeMeHKOro Yoka ¢ uacroroit 50 I'm
Tpanchopmartopos Tunos TIIN2, TIIM48, TNN67, TINSS

- omiannos | Cogimeme. | B, us xoro-
Tunoxomauan tpanchopmaropa nanpsiKeHHe ’rpancatgﬁpm- ’:xanpnxmme
S . cer, B Topa ceTH
TOI2-1, TIM-2.2, 220 4r9 297
TAN-2-3, TIM2-4, TNN2-5 127 1n10;5u6)1n5 (6 » 10)
THIN48, TINI67, TIIS8 220 2ué I n. 8
: 127 In6:4u9|lud(6nr9

Bapuantat nonxniouenns’ Tpancdopmaropos Tuna TIMT k cern me-
peMeuuoro Toka ¢ gacroroit 50 I't mpusesenn B TtaGn 3.34 u 3.35.
- INMpn skenayarauus TpancopMaropos HX oOMOTKH MOTyT GHTbL coe-

ZHHEHN NOCACAOBATEAbHO RAH Ra

TOK npueeaenit sa puc, 3.13,

OCHOBHBIE 'MAPAMETPbI
. ,
OcropuHe BJIeRTpPHYCCKMe NMAapaMerpn TpanchopMmaropos THnma TIII

CcrepiKueBoli M GposeBoft KoHCTPYKuUul WpBBEfeHW B Taba. 3.36—

pannenbuo. CxeMut coepuHeBHft o6Mo-

3.38.

B rpage ATox mepsAuHOR OGMOTRKHY» STHX TAGAHN AaHW 3RAYEHHS TOKA

114



110

Tabanna 3.38
SaexTpHuecKHe TApAMETPU rpamq:opmaropoc Tana TMN-2 ¢ yacrorok nurawmeRr cern 50 I'y
BRALHOM PeXHME
. -< Hanpaxenme nropmuiol oBmotkn, B Tox sropmusofl obmorks, A
A .
% é ¢ i BuBoAM O6MOTOH
Tlnoxon.u:g”mm- 2 :
- H S 8 z 8 I b 8 8 S b4
: A AR AR A R RS R
g - A N O N O I - 3 O O
< .
g LA AL a]e) 4]
TIM2-1-127/220-50 200 42) 7,0 53] 4,8} 7,0]/9,0]7,5 |53 |45]20 |0,80{0,05
TIM2-2-127/220-50 167 T11m00] 7,0] 10 701 9,0] —~129 |50 |1,4)0,70]0,05| —
TIN2-3-127/220-50 181 12,03/1,15} 15,8 | 5,5] 11 27 -} -138 |25 |1,4]0,05] — -
TIM2-4-127/220-50 | 207 - 5501 33|14 | 56{ ~] —|0,14]0,70]5,6|3,0 | — | —
TIM2-5-127/220-50 204 140/195| — | = | -] —|5,0 |24 -] - —_ —




on

TaGagua 3.37
JaekTprueckne HapaMeTpu Gpomesmx Tpamcthopmaropos thua TIM ¢ wactoroft nmraromed ceru 50 I'y
i B HOMHHARAMHOM DeMHME {
Hanpaxerre atoprunolt ogmorkn, B
TunoroMusan TpanchopmarTopa Hz«::;uuxé‘:.. T?cm “Aon Buspast 06MOTOK T%um?qr\oﬁ
’ N—12 1 13—14 | 15—16 | 17—18 | 19—20 | 2142
1 2 3 [ 4 5 6 7 8 s | 10

TIIM48- 127/220-50 14,0 0.150/0,08 - |12,6]12,6]12,6 1 12,6 | 1.4] 1,4 0,270
TIIN67-127/220-50 26,0 0,260/0,150 ] 45,0 | 45,0 ] 45,0 | 45,0 | 30,0 ] 30,0 0,120
TIIN88- 127/220-50 14,0 0.150/0,05 63| 63| 9.0] 9.0} 0,7] 1,0 0,434
TIIMN201-127/220-50 1,2511.2511,251 1,2510,35{ 0,35 0,290
TII202-127/220-50 1,2411,24} 2,481 2,481 0,656} 0,65 0,188
TI1203-127/220-50 2,63 | 2,631 2,51} 2,51 ]|0,65] 0,65 0,146
TI1204-127/220-50 1.65 0.030/0,017 2,5 2,5 5,0 5,0 1,3 1,3 0,094
TII1205- 127/220-50 ’ ’ ’ 2,5 |2,5 po,0 10,0 | 0,65] 0,65 0,063
TII206-127/220-50 5,0 |50 | 5.0 5,0 |1,32]1,32 0,073 .
TIIN207-127/220-50 ‘ 5,0 | 5,0 20,0 {200 (1,3 }1,3 0,031
TNN208- 127/220-50 10,0 |t0,0 {10,0 {10,0 | 2,6 | 2,6 0,037
TI1N209-127/220-50 10,0 (10,0 }20,0 |20,0 { 5,0 | 5,0 0,024
TIM1210-127/220-50 1,26 1 1,26 1,25 1,25} 0,35] 0.35 0,570
TNIN211-127/220-50 1,26 1,25 2,48,] 2,48} 0,35} 0,35 0,395
TIMI212-127/220-50 3,25 0,045/0,025 1,26 | 1,26 | 2,48 ] 2,48 0,65} 0,65 0,370
TI213-127/220-50 \ 2,52}12,5212,501 2,50 0,65} 0,66 0,288
TIN214-127/220-50 4,0 |40 |6,3 | 63 |0,74]0,73 0,147
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Ipodosacenie raba, 3:37
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0,045/0,025

0,071/0,041

0,110/0,061

13

3,25

5,50

9,00

TI215-127/220-50
TII1216-127/220-50
TIN217-127/220-50
Tr1N218-127/220-50

27/220-59
97/220-50
97/220-50
27/220-50
27/920-50

27/220-50

—— Y — gy ot

TII1219-
TIIN220-
TI1221-
TIN222-
T1I11223-
Tgnm-
T 25-
Tnlf?l%26-

v

27/220-50 °

27/220- 50

TIIN237-127/220- 50

i

27/220-50
27/220-50
97/220-50

———

TIN227-127/220-50
TINN228-127/220-50
TIIN229-127/220-50
TIN230-127/220-50
TI1231-127/220-50

TIM232-
TII233-
TIIM234-
TIN235-

!

1,3 |1,29 0,445

10,0

10,0

+

4,97 | 4,97

* 0,175/0,100

14,5

-~
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Mpodosxcenue rTaba. 3.37

1 2 3 4 5 6 ' 8 9 10
TIT1238-127/220-50 9,00 0,110/0,061 20,0 | 20,0 | 20,0 | 20,0 | 4,0 | 4,0 0,102
THI1239-127/220-50 . 1,2411,2411,23(1,23|0,34| 0,34 2,560
TIF1240- 127/220- 50 1,24 1.2¢]2,5 | 2,49 | 0,34 | 0,34 1,770
TIT1241 - 127/220-50 2'5. 125 [2,5 | 2.5 |0,62]0,62 1,280
TIIN242- 127/220-50 9,471 2,4615,0 | 4,96 (1,20 1,28 0,825
TIM1243-127/220-50 14,5 0,175/0,100 | 2.49 [ 2.46 | 10,0 | 10,0 | 0.676 0.68 0,552
TIII1244-127/220-50 3.95]3.95]|6,27|6,270.74| 0,73 0,655
TI1245-127/220-50 5,05 5,06 10,01 10,0] 2,61 | 2,61 0,415
TIIN246- 127/220- 50 497 | 497 | 20,0 | 20,0 | 5,04 | 5,04 0,242
TI1247-127/220-50 10,0 | 9,98 | 20,0 | 20,0 | 2,59 | 2,58 0,223
TIIF1248-127/220-50 20,0 | 20,0 | 20,0 ] 20,0 | 4,0 | 4,0 0,165
TIN249-127/2320-50 1,25 1,25 2,58 2,51 | 0,36 | 0,35 2,56
TIMI250- 127/220-50 251|250]5,05]|50 |0,63}0.,63 1,350
TIM1251 - 127/220-50 22,0 0,250/0,145 | 2.5 | 2,50 { 9,95 | 10,0 | 2,58 | 2,58 0,730
TIN252-127/220-50 .| 508|5.05]|5.03]5,03f1,32]1.3 0,970
TI1(1253- 127/220-50 5.05( 5,02 { 10,0 10,0 | 2,59 | 2,58 0,610
TII1254- 127/220-50 25 12,5 |50 |50 |1,3¢4}1,3¢]- 1,760
TIIN1255- 127/220- 50 2.5 | 2.6 | 10,0]|10,0]0,721 0,72 1,180
TIIr1256- 127/220-50 40 14,0 |63 |63 |0,72]0,7 1,400
TII1257- 127/220-50 31.0 0.340/0,190 |50 | 5.0 [5,0 §50 |135]1.35 1,370
TII258- 127/220-50 ' ' ' 5.0 650 | 10,0 10,0]26 {2.6 0,880
THI1259-1277220-50 . 5.0 {50 |20,0]|20.0/|1.,3]|1,34 0,590
TIM260-127/220-50 10,0 { 10,0} 10,0 ] 10,01 2,5 2,5 0,690
TIII261 - 127/220-50 10,0 | 10,0 |20,0|20.0]2,6 |2.6 0,475
TIM262-127/220-50 20,0 § 20,0 | 20,0 { 20,0 | 4,1 4,1 0,352




Mpodosmenue 1abr. 3.3

10

O N

8R855833%

o o ® m e e omomo-

' """""""""""""" 0'
OOON—~N—O W —-OOOOmmmlNANT] CONON —~D

[ [ Bend o LY g (-3 - D ) - O3 WIM M
© BEBEREARS | BLLR 88038 8552880

w <o SOMOC
o Boo
MY ome O O oo M) i O OO o

O OO0 0C
212 052220,
- - = D00
CanSvS8S]

DDV YLDOO
244“999 g
ccccccc oo
OV N P et e

00 coo
ﬂ2ﬂﬁ50&0mmm
O IR DD o R

0 00 b= 0O 0 oW
—~CTON I ¢ =

55!. 00
Z2REBwoco el

11111111 oo
OF vt =t O\ X LD LD U vt o €N

WO ON (=2

2 g 2
] ¢ "
o o (=3
(] S~ S~ e
~ © ~
o o (=]
(=] [= 2 o
et .L. 2.. -
5 g &
COOD (=4 (=] (=] [«] (oY =] [@ Yo X=X
R.u:..uﬂ.v&ww_bm.m».b msmmwmmwm:uw 55&.5555
C0000cosd | ddSeoddodcool otoades
- CIOT O O Oy OV O AN OB NN YN LN N
R nnt | St e ] o
SIRBLAES" | Aomvorsag al 38t da
56%56%677 e bepmt-batB-00man ] 90 08 o0 oo 0 0
NN NcINoY Oy d I INNANNANANN NN AN~ NN
nnnmnnnnm EEEECEEEEcE|EEEEEEE
CECEECEEE |EEEECEECErC| ECECERE
e be e e e e e o B [l ad od ad ud ol o mf o ¥ ol S o oF ol o ¥ o ¥ ol ol

4

119




:
g 3
= I 01X Y
= Nm - REERIIB 070350%%%0W
= o] oSTEETN (SLentegE385a0S
.M = mu NOF Tt —I— JQeqowr® - -~ =
s o x3
o 0 L .
g .
oy ’ —
- 1o BUEBEB3S | 55BBIBIERII
g |- X SO —ENE | COCON —l¢ — N
@
- o
|3 [3]-| 23283888 |sasuesessss
s m 2 O—OO=—M DOOON—NY ~AN
3 % o
AHHHE R e rrrrr
8 Zl8i 2 Bl RER NN P =N =A
o =
@ m.m e wolig8oce [K2TRIZCNSSS
va o ol » O 9::1:109 [N =)
= glafR NI =N —~N OO O W v o O = Y
= W —
- ®
<2 5| [1]-] 83388828 |RARITL8I2R22
m.“ m. S —~N DW=y l1.22244|.4lm
&= o
31+| 438888= R]2LRIRC
vvvvvv ' v - - ’ - OO
TW = 12245519 ——Cl N O 2 2
M.D
£d :
=
: 2« S ’ o
2| &g @ g
o af- | @ =4 4
=g - o
» <
- N 5% - .
8 "~ -
=
]
&
m =
um. -
W. m =4 (=] o
[ « y 3
« @ o v
3 | it = 2
& =
= &
£ £
g 3
a [~ X-X=}
£ | § || 39333833 |s3333353883
1] 1]
i H mmmmmmmm m%m%mmmmmmm
g | B |- SEfifnsR | medadadasan
3 SNSSNSNS | SINNNREINES
m b &...........u....u....n.u:...
: || BRERZARR |RRBERRISEES
g EEEECER CECEEREEEERR
= CEREEREERR [l el af ol o = =fod
= Ll el el al ol el nl [l el al ol ol =l al al al ala]

120




1et

Hpodosxcenue rabs. 3.38

10

18,2

TITI309- 127/220-50 | 1,28 | 1.28 | 2.56 | 2,56 [ 0,64 | 0,64

TIII310-127/220-50 2,53} 2,53|5,05]5,05{1,28]1,28 9,15
TIM311-127/220-50 2,5 12,5 [10,0]10,0 [25 |25 5,35
TIII312- 127/220-50 160,0 1,53/0,880 | 10,1 | 10,1 | 20,2 | 20,2 | 5.05 | 5,05 2,29
TII1313+127/220-50 4,1 {41 |63 |63 |o0.63]0.63 7,25
TII314- 127/220-50 5,0 {50 [10,0]100 |1,28]1,28 4,92
TII315- 127/220-50 5,05 | 5,05 | 20,2 | 20.2 | 5,05 | 5,05 2,67
TIITI316- 127/220-50 1,25{1.25} 2,5 [ 2.5 0,31 ]0.31 25,6
TR317-127/220-50 2,5 [ 2.5 | 2,49 2,49 | 0,622 0.622) 18,6
TIII318- 127/220-50 2,48 | 2,48 (5,0 |50 |o0.62]0.62 12,9
THIN319- 127/220-50 2,5 | 2.5 | 10,0 10,0 | 0.63] 0,63 8,0
TII1320-127/220-50 200,0 2'03“’}5 50 |50 !50 |50 |1,25]1.25 9,3
TIN321- 127/220-50 5,0 |50 |20.0]20.0]1.2]1,2 4,0
TII1322- 127/220-50 10,0 10,0{ 20,0 20,0 |2.48]2.48 3,2
TIUT323- 127/220-50 20,0 | 20,0 | 20,0 | 20,0 | 4,07 | 4,07 2,4




nepnHunoi OOMOTKH B BHAe APOGH: B uuCaAHTENE — NPH NOAKMIOYEHHH
Tpancopmatopa K cetn 127 B, B 3namenatene — NPH NOAKJIOHCHHA K
cetn 220 B.

Hanpsxenus na orsomax nepsHyHoli o6Morkn Tpancdopmatopos
Tuna TIIT npuseaenst 8 TaGur, 3.14.

HauGosnbitite OTRAOHEHAR HANPSAKEHHA BTOPUYHLIX OGMOTOK TpaHC-
¢opmaropos tHna TIII], n3mepeHHne B HOMHHANLHOM peXXHMe NPH HOP-
MansLNbBX KAAMATHYECKHX YCAOBHAX, coctaBaanr 5% aas ocHOBHHX
H =210% nans xoMpencaunouubix o6Motok HauGosbwme oTKAOCHEHHR
Hanpaxesul STOPAUHMX OOMOTOK TPaHCHODPMaTQPOB, HIMEPeHHHE B Ye-
RoBusx nosubiwennofi (4-85°C) uw nownwemsor (—60°C) TemBepaTtyp,
cocrasaser —b6-+——9% A1 ocHoeubx u —13--—23% ann KoMnemca-
HHOHHBIX OGMOTOK,

XapakTtep 3aBHCHMOCTeR Hi3MEHEHHA HABPAKEHHSA BTOPUUIBIX OGMO-
TOK TPaHcHOPMATOPOB B HOMHHAALHOM peXKHMe OT TeMmeparyphl OKpY-
Kaiomeit cpeanl w3obpauen wa prc, 3.14,

ConporuBaenie uaoasunyt TpauchopMatopos tuna T npu rem-
ueparype +85°C — ue mesee 20 MOwm. Ilou kparkoBpemeRHOM BO3ACH-
CTBHH B Tedeupe 10 CYTOK nOBHIUECHHON BASXKHOCTH BO3LYXa NPH TeM-
Repatype +40°C conporubienue U3OASRHH AAA TPaHCHOPMAITOPOB rpyn-
n B cocrasaser 50 MOM u Bhiuie, gA% TPaHCHOPMATOPAS HCHOJNHEHNA
YXJ1 — 20 MOn 1 Bhige,



PABAEN METBEPTHR

TPAHCODOPMATOPHI TIMTAHMR TMNIOB TA, TH, TAH,
NN € HOMMHAJIBHLIM HANPKEHMEM CETH
40, 115 U 220 B M HACTOTORM 400 'y

Maora6apurane Tpancgopmatopu tamos TA, TH, TAH w» THII
MCHONL3YIOTCH B OCHOBNOM B HCTOYHAKAX BTOPHUYHOrO 3JIEKTPONHTAHHS
PAAHO3NEKTPOHHOR ANNAPATYPH, ANNAPATYPH CPEACTB CBH3H, SJACKTPOH-
HO-BHUNCAHTENLHHX WMAWIMH N 2TNIAPATYPH CUENHAaALRAOrO Na3HaYeHus
TPH TATAHHA OT CeTH NePEMERAHOrfo TOKa Ramnpaxesrem 40, 115 wmm
220 B c¢ vacroroit 400 I'u. Oun oXxBaTWBANT WAPOKHA aHANA30H HaN-
paxennt (or 0,35 no 355 B) n toxon {or 0,02 no 22,7 A) nmpu mom-
nocts ot 0,35 20 500 B A, Tpanchopuaropr ynnpnumpoBanw no gom-
CTPYKORH H COCTaBARIOT RapaMeTpPHYeCKHHA pfA, B KOTOPHE BXOAHT
Gonee 1000 vunonoMuuanon.

TpaucthopMaTopH yKasauuwbX THIOB HMEIOT HECKOALXO BTOPHIHHX
OGMOTOK, PACCYHTANHHIX HB PAIHYHHE TOKH H HANDAKECHHH, KOTOphHe
TIPH NOCJACAOBATENLHOM M NAPANIENBHOM COSAMHEHHNX MHO3BOJMIOT NO-
JIY4aTh BCEBO3MOXHHIE COYETAHHA TOKOB H WANDsKeHHH ANA ITHTaHHS
ycTpoficTB pasaHuHore GYHKUHOHANLHOrO NasHauenus (cM, puc. 313).

B 3aBHCHMOCTH OT 3aJaHHHIX YCJAOBHH SKCAyaTaUHH Tpauchopma-
Top tHnos TA, TH, TAH u TIII1 H3roToBAsIOTCA € YYETOM DAIAMUKBEIX
BO3EHCTBYIOUIHK $AKTOPOB: MeXaHHUECKHX # KAHMaTHiecKHx. B 0006-
mennofi popMe XapaxTePHCTHKH H BHAN MEXaHWYeCKHX Bo3fgeficTBHA (B
cootserctBud ¢ TOCT 1696271y apusesesn B taGn. 2.2, xapakrepH-
CTHKH KJAHMAaTHYeCKHX BO3AeACTBHI BuewHed cpean — B Tabua 2.3 u 2.4,

B _3aancHMOCTH OT MeCT2 pa3MelieHHA HDH SKCIAY4TauAM B BO3-
AYWIHOA cpese Ha BHcotax g0 4300 M {8 TOM uymcae mox semsaell m
NOA BOAOH) TpaucHopMAaTOPH HITOTORAMOTCH TIO KATErOPHAM pa3Me-
1WeHHA, YKasaunuiM B 7a6a. 3.1 (TOCT 15150—69). Qqasn tpaucpopma-
TOpOB, HpeHA3HAUEHHBIX AN SKCANYATAUHH TOJBKO B HeBO3AYUIHOMH Cpe-
Ae WAH Tpu arsmocepHoMm xasnenAn meuee 53,3 kIla (menee 400 mm
PT. CT.), B TOM uHChe Ha BricotTax Gosee 4300 M, nomwTHE XaTeropmm
H3ZeAHA He NPHMEARIOT AAA BCEX CTAAHH SKCHAYaTalHH.

B 3aBHCHMOCTH ©OT TPeGOBAHHE K KAHMATHYECKHM BO3ACHCTBHAM
TpaHCHOPMATOPH Pa3AHUAIOTCA HO ABYM HCTIOJNHEHHAM:

BCEKAHMATHYECKOTO HCMOJHeHHs (oGo3uaualorca 6yksofi B);

BAst SKCRAYaTalHR B PaioHAX ¢ YMEpPeHHHM H XOJOAHHM KAMMAaTOM
(oGosnaualores Gyksamn YXJI).

3HaueHHA TEMNIEPATYPM OKPYIKZIOMEro BO3AYXa NPH SKCHAYATAlUHH
TpaHcopMaTOpoB RpHBeAeHH B Tabn. 3.2, MameHeHne TeMRepaTypH oOk-
Ppyxaiowero Bo3ayxa 3a 8 u 8 coorsercteng ¢ I'OCT 15150—69 gan
“TPaHCHOPMATOPOB JBYX KAMMATHUECKHX HONOJMHEHHA cocrtasaser 40°C.

PaGoune 3HaveHHs BAAKNOCTH BO3gYXa (COUETAaHHN OTHOCHTENAbLMON
BAAKHOCTH H TEMUEPATYPH) NpHBefeHw B taba. 3 3.

Jas TpanchopmMaTopoB, NpeAHasHaNeHHHX AJdA paboTH B HOpMAalb-
HHX KJAHMATHYECKHX YEJAOBHAX, B KBYECTBE HOPMaJbAHX NPHHHMAIOT
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XaPAKTEPHCTHKH KAHMaTHYeCKHX Bosgeficrauff suewrned cpeas, yxasaH.
BHe B TA6A 32 H 3.3, a rake TOCT 15150—69, Ecax ¢yuxunonans-
HOE wWa3WaueHWe TPaHCHOPMATOpOB He OSycnopanBaeT HeoGXOAHMOCTH
ero paGoTH B AHMaNasoHe HOPMANLHHX XapaKTepHCTHK Bosaefictshfl, yc-
TAHOBJCHHHX AJR JANHONO KAMMATHYSCKOrO HCHOJAHEHRSA, TO B TeXHH-
YeCKHX YCJOBHAX Ha TPanc(OpPMAaTOpH yKasnBaer Gojge ySKHiA HAR WH-
POKEfi ANana3oH 3HadveHRHA,

Ecan HeoGXonmMa YLTAHOBHTb OT/HYRHE OT HOMHHAJNBHHX 3Haue-
HHA TeMNeparypH BheiuHek cpeAd, To B coorsercremn ¢ JOCT 15160—
69 pexomeHAyeTcA BHOHP2Th CJAcAylOUHe SHadYCHAS -reunepmgg:

nonoxurennHsHie suavenns: 1; 107 20; 30; 40; 45; 50; 5b; 60; 70;
85; 100; 125; 1555 200; 250; 315: 400; 500°C;

OTpHI{aTeNbHLHIE 3Havenns; —J96; —150; —120; —100; —85; —60;
—45; —30; —25; —10; —5°C.

Ecau meo6XOMHMO YCTAHOBHTH OTJAHYHHE OT HOPMaNbLEHX IHAYCHHA
naBjeHHs BO3fyXa HJM rasa, 7o B coorsercrBEm ¢ IOCT 15150—69
pekoMennyetcs BHOHpaTh OZHO B3 CHCRYIOIIHX 3gayeHui:

nouHKennoe aTMocheproe mABJeHHE, YKasagHoe B TaGJa. 3.4;

NOBHIUeHEROe JaBAeHMe BOAYXA HAH rasa, Ila; 1,47-10% 1,96°10%
2,44.10%; 2,94 10% 5,88.10%,

B koHCTPYKTOpCKOf XOKyMeHTalMH NUPMBORATCA HOMHOE YCAOBHOE
ofo3uaueHne M3ZeNMA, KoTOpPOE COCTOHT H3 CJosa <«TpancHOpMAaTOp»,
CORpallleHROro OGO3HAU¢HHA THOA TpauedopMaTopa, YCHOBAOrQ AOPAL-
KOBOTO HOMepa, BOMHHAJALHOTO HaNpaXKEeHHR H YaCTOTH [MTawlled ce-
TH, BRJAA MCHOAHEHHS.

pHMep YCAOBHOro OGO3HAaueHRsA, aHOAHOro TpaHcdopMaropa ¢ no-
PAZKOBHM HoMepou 30, ROMHHAALHMM uanpamenmeMm cetn 220 B, wac-
Toroft 400 I'u, BeexMMMATHYECKOrO RCMOAHEHHS:

«T pancpopuarop TA30-220-400B»,

Ipuymep ycn:)rmoro oBo3fadensdss HakaabHOro TtpancdopMaropa ¢
NOPAAKOBHIM HOMepoM 3, HoMuuaJabubM uHanpsxeswem 1156 B, wgacro-
Tof 400 Tu, wcnodauenus YXJI: -

«Tpanepopmuarop TH3-115-400».

Tpumep ycaosroro 0603uaueHus AMOAHO-HAKAABLHOTO TpaycdopMma-
TOpa ¢ NOPASKOBHM HoMepom {19, HOMunagbunM Hanpskenwesm 220 B,
vacroroit 400 I'n, ucnoanerus YXJI:

«Fpancpopmarop-TAH119-220-4005.

[Ipumep ycaoesoro o6o3naYeHyR rpancopmaropa AXR ROAYNPO-
BOJHMKOBHX CXGM C NOPAAKOBHM HOMePOM 233, HOMHHAJIBHEM HanpPA-
Kennem 220 B, gacroroit 400 I'm, BCEKNHMATHYECKOTO HCIOJHEHHS:

«Tpancgopmarop TI111233-220-400B3.

4.1. Manorabapurubie TpaHchopmaropbl THna TA
¢ YacrovolN nuralowes cet 400 Ty

KOHCTPYKLIUA U PA3MEPHI

ManoraGapurunie TpancopMatopH THna TA npearasHayeHH Xas
HHTaHHH AHOMHLIX HeneHl PagHO’NeKTPOMHOR anmapaTypsl RpOMBILLIEH-
HOro RasHAYCHHR C HOMWHAJLHHIM HampsKeHHeMm nuraomed cetn 40,
115 uan 220 B = vacroroii 400 I'n,
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FaGapuTHbic B YCTAHOBOUHbIE
TA, TH, TAH ¢ yacroro

Tabauuna 4.1

igae.mept.( TpancopMaTopos THNOB

nutawoutell ceru 400 Iy,
Hcnonuenwe B (puc, 3.3, a, 6)

P;auepu, MM
Titnopasmep Macca,
uaruu‘ronpomma A Ag B H h L d r
i 2 3 4 5 6 7 8 9
HIJI6X 6.5 12 10 55
1716 % 8 14 | —| 42 65
111716 X 10 16 44 70
Ne6x 12,5 18 44133 (4,0] 35 [M2.5] 75
HIJ18x 8 18 42 115
HIVI8 % 10 20 44 120
HI18% 12,5 22 | 22|46} 41 |4,0] 42 | M2,5] 160
8% 16 25 50 - 170
HIT10X 10 20 48 198
mox 12,5 22 50 215
HIJTI0% 16 25 [ 28| 54|50 [6,5] 51| M3 ]255.
HIJT10 % 20 30 58 310
H12x12.5 22 55 : 340
mI2x16 25 58 390
11112 % 20 30 |35]|62)]59]6,5)58f M3 | 440
U112 % 25 35 68 510
6 X 16 30 671 750
1H/T16 X 20 35 71 840
L1116 X 25 40 |46} 761 75)7,5} 74 | M& | 1000
HITT16 % 32 46 83 1260
120 % 20 I T 79 1300
HIT20% 25 46 |58 |84 )92 | 10}88 | M5 | 1580
¥

]
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Ta6auua 4.2

TabapuTHnle H YCTAHOBOMHBIE paaMepn TpanchopmaTopos
taros TA, TH, TAH ¢ sacroroit anrawoutesi cetn 200 'y
(ucnoanenne ¥XJI)

’ Pazuxepws, umx
Tumopaimep pm’;’"_ Macca,
MAFH HTONpOBORA Ka Ala{sluln]cL ¢ r
I 2 3 4 5 6 7 8 9 10
116 6,5, 12 30 35
HI6 X8 3.5 14 32 45
16 x 10 16] —}134130} —]29] M2,6 50
HI16x 12,5 18 36 85
/18 x 8 18 36 80
L8 X 10 3.4 |20 38 100
A8 12,5 22122140} 38]4,0] 36 | M2,5] 120
L8 X 16 25 44 140
UUTI0X {0 20 42 Hixd
Hi10x 12,5 31 22 44 220
VIO x 16 2528148} 47}5,5] 45| M3 270
L1160 x 20 30 52
'
Hi2x 12,5 .22 49 270
HI1t12% 16 . 3.1 | 2543552} 5615.5] 521 M3 320
HIJTi2x 20 30 56 380
1112 % 25 35 62 450
L1166 x 16 30 ' 61 600
HITI6x 20 3.1 $135146165]72]6.5]68] M4 700
1LJ116 X 25 40 70 800
A6 % 32 46 77 900
1

11J120 x 20 40 73 1150
LHTI20 X 25 3.2 |46 58] 78| 88] — | 82 5,5 } 1400
1120 % 40 -] 52 92 2000

126



TaGanua 4.3

MarsuronpoBoAN, TPRAMEHAEMLE B AHOAMLX Tpanchopmaropax
Tuna TA c¢ 4acroroii nuraowed ceru 400 Iy

Tunonomunan Tunopasmep TuronoMusan Tanopasuep
TpauchopMaropa MarsHTORPOBOAA TpaHcpopmaropa MATHHTONIPOBOAA
1 2 t 2
TA1-40-400 TA13-40-400
TA1-115-400 a6 x 1o TA13-115-400
TA1-220-400 TA13-220-400
TA14-40-400 /8% 16
TA2-40-400 TA14-115-400
TA2-115-400 6 x 12,5 TA14-220-40
TAI5-%15-400
TA3-40-400 TA15-220-400
TA3-115-400 | uwisxs | TA16-10-400
TA3-220-400 - )
TA16-220-400
TA-40-400 TAI7- 115400
/ TA4.220.400 TA17-220-400
TA5-40-400 LAy 110X 10
TA5-115-400 18x 10 TA18-220-400
TAS5-220-400 cecus
TA6-40-400 TA19-40-400
TA6-115-400 TAI19-115-400
TAG6-220-400 "TA19-220-400
TA21-40-400
TA7-40-400 TA21-115-400
TA7-115-400 TA2[-220-400
TA7-220-400 TA22-40-400
TA8-40-400 TA22-115-400
TAS8-115-400 TA22-220-400
TA8-220-400 . TA23-40-400 -
TA9-40-400 TA23-115-400
TA9-1§5-400 e 12,5 § TA23-220-400
TA9-220-400 TA24-40-400
TAI10-40-400 TA24-115-400
TA10-115-400 TA24-220-400
TA10-220-400 TA26-40-400
TA26- [15-400
TAl1-115-400 TA28-40-400
TA11-220-400 TA2§-I!5-400 n1i0x12,5
T i o
TAI12-115-400 118 x 16 T
TA12-220-400 TA29-115-400 | -

TA29-220-400
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11 podorxwcerue maba. 4.3

2

TA30-40- 400 TAG1-40-400
TA30-115-400 110X 12,5 | TA61-115-400 LTI0X 12,5
TA30-220-400 TA61-220-400
TA63-40-400
TA3]-40-400 TA63-115-400
TA31-115-400 TA63-220-400 -
TA31-220-400 | Pye
-40-400
TA33-40-400 )
TA64-115-400
TA33-115-400 |. HWII0X16
TA33-220-400 1 ;::;'2";0‘400
-40-400
TA36-40-400 TA65-115-400
TA36-115-400 Tam-la-an0
TA36-220-400 g S
e TAG8-40-400 12X16
g | A,
A68-220-400
TAdo-40-400 TA70-40-400
TA40-115-400 TA70-115-400
TA40-220-400 oy
A73-40-400
TA4]-40-460 TA73-115-400
TA41-115-400 TA73-220-400
TA41-220-400 e
TA75-40-400
TA43-40-400 TA75-115-400
TA43-115-400 LR Eg s
TA43-220-400 e
TA46-40-400 TA76-40-400
TA46-115-400 mox2o | TAZE-118-400
TA46-220-400 TA76-220-400
TA79-40-400
TA48-40.4 00 TA79-115-400 UUT12X20
TA48-115-400 b
TA48-220-400 -220- .
TA81-40-400
TAS51-40-400 TAB1-115-400
TA51-115-400 T 1s-a0e
TAS51-220- 400 —_ -220-
TAB4-40-400
TA53-40-400 TA84-115-400
TAS53-115-400 TA84-220-400
TA53-220-400 0n2x 12,5
TA56-40-400 TA86-40-400 -
TAS56-115-400 TA86-115-400
TAS56-220-400 TA86-220-400
TA58-40-400 TAB9-40-400 112X 25
TA58-115-400 " TAB9-115-400
TA58-220-400 TA89-220-400
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Tpodoaxcenue maba. 4.3

1 g 1 2
[~
-20-4 TAL10-40-400
TA90- 115-400 TAT10-115-400
PA90-220-400 DUH2%25 § TA110-220-400 HL116% 32
TA93-40-400 - 1 TA111-40-400
A93- 1 15-400 TA111-115-400
3.220-400 _§ TA111-220-400
4 TA112-20-400 -
“TA95-116-300 J TA112- [16-400 BUI120%20
TA95-220-400 TA112-220-400 | ~
rﬁgg-:o‘ém& THAIEX 16 )
-115- - TA113-40-400 .
A06-220-400 TA113-115-400
TA97-40-400 TAH3-220-400
TA97-115-400 TA}14-40.400 s XN
TA97-220-400 L TAT14-145-400. o
;gwo,‘?im ,TAN?-M-M
100~ 115-400 TAL15-40-400
TA100-230-400 mm%ﬁ-us-m -
i TAF16-220-400
TA01 -40-400 - TA116-40-400 .
TA101°115-400 TA116-115-400
TA01-220-400 TA116-220-400
TA102-40-400 TA117~40-400
TA102-115-400 TAH7-115-400 '
TA102-220-400 HUH6X20 § TA117-220-400
TA103-40-400 TA118-40-400 INsx 12,5
TA103-115-400 TAL)8-115-400 X1
TA103-220-400 TA18-220-400
A106-40-400 TA119-40-400.
A106-115-400 | TA119-115-400
TA106-220-400 - TA119-220-400
, " —1 TA12040-400
TA107-40-400 TA120-115-400
TA107-115-400 TA120-220-400
TA107-220-400 . —
TA108-40-400 TA121-40. 400
TA108-115-400 | M16x26 | TAI2}-115-400
TA108-220-400 t TA121-220-400
A109-40-400 TA122-40-400
TA100-115.400 1 TA122-115-400
TA109-220-400 ATA!@-m-m . H8x 16
TA123-40-400 |,
TA123-115-400
- TA123-220-460
737 ’ o
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N podorswenue mada. 4.3

130

3 2 ] L2
© TA124-40-400 ~ FTA142.40-400
TA124-115-400 :"f TA142-115: 400
TA124-220-400 7§ TAT42-220-400 -
TA125-40-400 . FTA143-40-400
TAIZ5-115-400 | - - .- B TAI43-115-400 °
TA125-220-400 '{ < II8X16 '+ TA143-220-400
- TAI126-40-400 TAI46-40-400 |
_ TAI26-115-400 TA146-115-400
TA126-220-400 TA146-220-400 o
TA127-40-400 TAI47-40-400 Imox12,§
TA127-115-400 1 TA147-115-400
TAN27-220-400 4 TA147:220-400
TA128-40-400 | T fTAlE-
: }ﬂg_gg_:gg J TA149-115.400
} TA9-920-400
TA130-40-400 1 TA150-40-400 -
TA130-220-400 {1 IMHMOX10 f .0 150 299.400
TA131-40-400 ‘ 1153
TAI31-115- 400 LA i t00
_ TA131-220-400 | :mnsl-zzo-foo.
TA132-40-400 '
T it T,
:A:::‘iz" 4;20 - TA153-220-400
TAI33-115-400 ] {ﬁ}gg fo4,
;:::‘z";;g“ ‘TAL55-220400 | INJOXSS
TAISA-115-400. Tgaoaen
:::Z; :zo;:zo | TA157-220-400 |
" TA135-115-400 | ,F%‘ﬁiﬁ&ﬁsﬁ'& .
MESE | R
A136- 115-400 F FAles115-400
MRS SRR
5. 400 TA183-116-400
AL 1400 | Ta63-220-400 |
— TA165- 115-400
TA139-40-400 ! ¥ TA165-220-400
TA139-115-400 mmox 12 5 TA166 40-400
TA139-220-400 -



M podnawenye maba, 4.3

- ]
1 2 i j 2
TA166-115-400 - § TA197-40-400
TA166-220-400 . TA197-115-400
TA167-40-400 HA 1016 § TA197-220-400
TAI67-115-400 TA200-40-400
TA167-220-400 TA200-115-400
TFA200-220-400
9-40- 4 TA203-40-400
;2:29-1 ;5.280 TA203-115-400
TA169-220-400 | TA203-220-400
. TA172-40-400 TA205-40-400 HUTI12X 12,5
TA172-115-400 TA205-115-400
TA172-220-400 TA205-220-400
TA175-40-400 TA206-40-400
TA175-115-400 TA206-115-400
TA175-220-400 TA206-220-400 -
TA178-40-400 TA208-40-400
TA178-115-400 TA208-115-400
TA178-220-400 TA208-220-400
TA180-40-400
TA180-115-400 TA210-40-400
TA180-220-400 TA210-115-400
TAI82-40-400 | DWHioxgo § TA210-220%00
TA182-115-400 |- TA213-40-400
TA182-220-400 . TA213-115-400
TA184-40-400 _§ TA213-220-400
CTA184-115-400 : TA216-40-400
TA184-220-400 TA216-115-400.
TA185-40-400 - TA216-220-400
TAI185-115-400 ;ﬁ%lg:?(l)%%
TA186-40-400 19-115-400
FA186-115-400 TA219-220- 400
TA186-220-400 TA221-40-400
"TAZ21+115-400
;ﬁzﬁ-wyggo § TA221-220-400
188-115- - 40. .
This-220-40 - | Bz,
vgﬁssl-m-m TA223-220-400 U2 x 16
A191-115-400 -40.
FA191-220-400 | WAI2X 12,5 § Tasoe 15900
;ﬁg:.4o-4ggo ] TA226-220-400
-115-400 - TA227-40-400
- FA194:220-400 -} 1A227-115-400
- TA227-220-400
5 k]



I1 podosscernue mabr. 4.8

\

182 .

! 2 3 2
TA230-40- 400 TA262-40-400
TA230-115-400° | TMHZXI6 | rao6 115400 | DUH2X26
TA230-220-400 TA262-220-400
TA231-40-400 f{:ﬁgg:f%ﬁo&
TA231-115-400 TA265-115-400
TA231-220-400 T a0 a0
TA233-40-4000 TAZ08-40-400
TA233-115-400 TA268-220- 400
TA233-220-400 TA270-40-400
TA236-40-400 TA270-115-400
TA236-115-400 Tazio- 115400
TA236-220-400 b
TAZ9. 115-400 TAZIS-1I5-

i -11o- TA273-220-400
TA239.220,400
TA242,40-400 TA275-40-400

T TA242.115-400 TA275-115-400
TA242-220-400 TA275-220-400
TA245-40-400 TA276-40-f060
TA245-115-400 TA276-115-400
TA245-220- 400 HLNM12%20 - :ﬁ;:?g’o
%ﬁ:;:??ﬁgo ;% gg::gg
i A279-40-400
gﬁgﬁﬁ%ﬁ& A279-115-400
TA250-220-400 TA279-220-400 | |
- TA252-40-400 N TA281-40-400 HUT16X 16

- TA252-115-400 }‘_ﬁg:: éégf% .
TA262-220-400 TAZ81 2204
TA254-40-400 TA284-115-400
TA254- 115-400 TA284-220-400
TA256-40-400 A28
TA256-115-400 TA267-220-400
TA256.220-400 | 1WM2x25 | yaos0-40-400 ,
TA258-40-400 TA289-§15-400
TA258-115-400 T A289-220-400
'rAzss-ezo;;%o T A202.-40-400
TA260-40- TA292-115-400
TA260-115-400 TA292-220- 400
TA260-220-400



11 podosscente maba. 4 3

2

TA294-40-400 TA319-40-400 -
TA29%-115-4Q0 TA319-115-400
TA294-220-460 1 TA319-220-400 L1632
TA295-40-400 TA320-40-400°
TA295- 115400 TA320-115-400
TA295.220-400 TA320-220-400
TA296- 40-400 TA32]-40-400
TA296-115-400 TA321-1)5-400
TA296-220-400 TA321-220-400
TA297-40-400 U116X20 | TA323-40-400
TA297-115-400 TA323- 115-400
TA297-220-40) | TA323-220-100
TA299-40-400 >
TA299-115-400 ¥A324-40-409
TA299-220-400 A324-115-400 ,
A TA324-220-400 12020
TA302-40-400
TA302-115-400 TA325-40-400
TA302-220- 400 TA325-115-400
TA325-220-400
TA304-40-400
TA304-115-400 FA326-40-400
k-l T
' TA307-40-400 e
TA307-115-400
TA307-220-400 , X
T e
TA309-40-400 TA327-115- X
TA309- 115-400 | TA327-220-400 .
TA309-220-400 T4328-40-400 A0 25
TA310-40-400 A328-115-400
TA310- 115-400 TA328-220-400
TA310-220-400 L TA329-40-400
TA311-40- 400 TA329-15-400
TA311-115-400 BUHex2s | TA329-220-400
: TA311-220-400
TA313-40-400
TA313-115-400
TA313-220-400
e,
- l -
TA315-220-400
.*TA318-40-400
“FA318-115-400
TA318-220-400



B saBucuMocTi ¢T rabapuTioli MOIMHOCTH, THHOPa3Mepa MarHuyo-
nposona, HanpAXenHA nNHTaRi 5 H KIAMAT'IYeCKOr0 HCMOJHEHHA aHOZ~
nule rpatichopmaTtoput THna TA nmeloT pasnuunble raGapuTHble u yera-
HOBOYNHE Da3Mephl, yKa3aurnle Ka puc. 3 1--35 n B taba. 4.1, 42.

Tpancdopmartopn THRa TA « wacroroii nuraomelr cetn 400 'y
H3TOTOBAAIOTCH TOMLKO Ha GPOHEBLIX MariironpoBORAX C€TaMAADPTH3OBAH-
Hogo pngna [Tepeyenp mnpHMeHAEMMX MarHUTO'IPOBOAGB NpHBeleH B
Ta6a 4

YCROBUA DKCMAYATAUUM

TemnepaTvpa okpyxaoweil cpelor . . . . . Or—60 no- 85°C
OTHocuTeNbHAs BAAXKHOCTb BO3AYXa NpH + 40°C . Jo 98%
Atmochepuoe namnenye (NoHMKeHHOE) . . . o 6-10"1 klla

(do 5 MM pr. c¢r.)
Unkanueckoe BoamelicTBHe TeMmnepaTyp:

ans tpaucdopMaropop ucnonwedns B L . . . . Or —60 o 4 140°C

Ins TpaHchopmaTopoB Hcnoauenns YXJ . . . Or —60 npo - 85°C
Temnepatypa neperpesa ofMoTOK . He Gonee 55°C
Bubpauyn B puasnaoHe dactor oT 5 110 2500 I i ¢

YKOpenHeM . . . . . Jo 20g
ORrunounbie yAaph JIJIHTEJleOCTblO t—lO Mc W ycxo-
peHueM, . ., . . . . . . . . . . Mo 500 g

Muorokparnpie  yaapu IlJlHTeJleOQTb}O 1——80 e
yacToTod ne MmeHee 40—60 ynapoB / MMH B ycKo-
PEHHEM & 4 v 4 4 s o o s o o 2 2 o s « o J0o 100 g
Jlnneiusie marpyaku ¢ yckopemuwem . . . . . . . Ho 50 g
CPOR e¢Ay®6u . . . « v « v v v v o v . o« ... He venee 10000 ¥

Koncipykuns rtpauchopMaTopOB <nocofya NpPOTHBOCTOATL MeXaHN-
YeCKHM M KMIMATHYECKHM BO3AeHCTBHAM, COXpaHaTh paborocnocolb-
HOCTb fIPH TIOBLILEHHOM BNAXKHOCTI H BO BCeX CAYMaAX TemiepaTyPHHX
BO34efiCTBNN oGecnieyliBaTh HeOSXOAHMBLIH 3amac 3JIeKTPUYEeCKOod npou-
HOCTH H30AA OOMOTOK, . .

INEKTPHUYECHKME CXEMDbI

5 7 5§ 9 B Z 3 %K

5 6 7 8 g 9
Puc 4.1, DaexTpuyeckHe NpPHHUHAWAALHBIE CXeMBl AHOAHHEIX TPaHCHoOpMaTOPOS
¢ vactoTou HHTapouweil cerk 400 I'm:
a-— TA1—TA328; 6 — TA329
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Huxe npnsoanfcn TaGaHUa HanpPAMKEeHHH HA OTBOZAX nepBuHyHOf
oGmorxu TpanchopmaropoB (rabu. 4 4).
Ta6anrua 4.4

Tabmmua wanpsmenuil Ha OTBOAAX nepBhuHOH OGMOTKM TPanchOpMaTOpoB
tunos TA, TH u TAH ¢ uactotoit nutawwmeit ceru 400 'y

HanpskenHe 83 oT8OLX, B
Tun Tpanc - Homunamnbuoe Buino- <
anpsiK enHe
$opmaropa B Aanl =2 | 1—2a | 1—26 | 1—2 | 1—1
40 Iud 37,6 42,4
TA 15 w3 o8 | — | — 1 = |22
220 I'n3 200 233
10 I'n2 38 39 —
TH 115 I'n2 — 109 | 112 — —
220 {n2 | 200 | 209 | 215
TAH 220 In2 ] — |20 — — —

OCHOBHBIE FTAPAMETPLI

OcHoBHBIe 3JeKTpHYECKHE DapaMeTphi MajoraGapHTHHX  AHOAHBIX
TpaBthopmaropos tHna TA ¢ uwacroroft nuralome cetn 400 I'i B wo-
MHHAJbLHOM PeXHME npHBeJeHH B 1abi. 4 5.

Hau6oabime OTKIOHEHHA HANDPAKEHHH BTOPHYHHX OGMOTOK TpPaHC-
¢opMaTOpoB, H3MEPeHHBIE © HOMHMAJbHOM peXHME NpPH NOBHIUIEHHOK
Temneparype (+85°C), cocrasasior —6, +3% ans ocsoBumx M —I13,
4+10% 118 KOMOEHCAUHOHULIX OGMOTOK.

Han6oabinne orxnoucuns HANpSAXKEHHA BTOPHYHBIX OCGMOTOK TPaHC-
GopMaTOpOB, M3MepeHHble B HOMHHAMBHOM DEXMME NPH  NOHHIKEHHOH
remnepatype (—60°C), cocrasasior —3, +20% ans ocsosunix u —I10,
4+20% na KOMOEHCAUUOHHBIX OGMOTOK.

ConpoTtHBiIenie H30AAUHH MeXAY OGMOTKaMH, a TaKiKe Mexay oG-
MOTKaMy H KopmycoMm Tpanchopmaropa — Goaee 1000 MOw.

4.2. Manora6aputble tpancopmaropnsl tuna TH
€ 4acToTONH nNMTalomen cern 400 Fuy

KOHCTPYKLIMSA U PA3MEPDI

MaunoraGaputunte » tpancqopmaropsl tina TH npeanasuauens anm
AHUTAHIA HAKaJbHBIX Lenef pajHO3/IeKTPORHON annapaTypH NPOMBILI-
JMEHHOrc Ha3HAYeHHs ¢ HOMHHAJBHEIM HaHPAMeHHEM NHTawulel ceTd
40, 115 nan 220 B u yacrorait 400 T'u.

B saBucumocrm or rabaputuofi MOLUHOCTH, THHA MPHMEHAEMOro
MaranTonpoBoAa, BANpPSIKEHHS! DHTAHHA J1 KIMMATHYECKOTO HCTOJHEHHS
Tparedopmaropsl THna TH AMeioT pasanusne raGapuTHBE M YCTaHO-
Boumnie pasMepn, npuBegemnuie Ha pmc. 3.1, 3.2 m B Taga 3.5.
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- Tabnnna 4.5
8
dnexkTpHUECKHe nNapaMeTpul aHoxHux TpaHcdhopMaTopos Tuna TA ¢ uwacroroil nurawouieit cetn 400 Fu B HOMHHAMbLHOM
pexnMe
MougHocrs, B A Hanpsaxenue sropuuHoii ofmotkd, B Tok propuuoil o6MOTKH, A
Tok nepsBuY-
Tur onoMrHAN Hoft o6MoT- Buisoant 06MoTOK Boizoabt 06MOTOK
Tpancopmaropa K, A
HOMMHa/B- | MaKCH-
Waa | mansuas 56, 7—8 | 9700 | o4 | 1516 | 5=, 7—8 | 7% | Uik
1 2 3 4 5 6 7 8 9 10 11

TA1-40-400 0,400

TA[-115-400 . 7,5 10 0,14Q 28 28 6 6 0,056 0,064 0,064
TA1-220-400 0,073
TA2-40-400 0,450

TA2-115-400 10 12 0,150 28 28 6 6 0,075 0,084 0,084
TA2-220-400 0,086
TA3-40-400 0,550

TA3-115-400 12 15 0,180 28 28 6 6 0,088 0,104 0,104
TA3-220-400 0.100
TA4-40-400 0,600

TA4-115-400 15 20 0,230 28 28 6 6 0,110 0,130 0,130
TA4-220-400 0,120




I podoswcenue maba, 4.5

1 2 3 4 5 6 7 8 ] 10 "
TA5-40-400 0,600
TA5-115-400 15 20 0.230 56 56 12 | 12 | 0,056 | 0,064 | 0,064
TAB-220-400 0,120
TA6-40-400 0,660
TA6-115-400 15 18,5 0,230 56 40 12 | 10 | 0,065 | 0,073 | 0,073
TA6.220-400 0,120
TA7-40-400 0,800
TA7-115-400 20 24 0,280 28 28 6 6 | 0,160 | 0,180 | 0,180
TA7-220-400 0,140 .
TAS8-40-400 0,800
TA8-115-400 20 24 0.280 56 40 12 | 10 | 0,087 | 0,100 | 0,100
TA8-220-400 0,150
TA9-40-400 0,730
TA9-115-400 20 24 0,260 56 56 12 | 12 | 0,09 | 0,00 | 0,09
TA9-220-400 0,130
TA10-40-400 0,730
TA10-115-400 20 24 0,260 80 56 20 12 | 0,058 | 0,074 | 0,074
w  TA10-220-400 0,130
-3




8€1

I podoaxcenue maba, 4.5

1 2 3 4 5 6 7 8 9 10 1
TA11-40-400 1,000
TALl1-115-400 24 30 0,360 28 28 6 6 0,185 0,200 0,200
TA11-220-400 0,180
TA12-40-400 1,000
TA12-115-400 24 30 0,360 36 36 9 9 0,120 0,155 0,155
TA12-220-400 0,180
TA13-40-4060 1,000
TA13-115-400 24 30 0,360 56 56 12 12 0,088 0,104 0,10%
TA13-220-400 0,180
TA14-40-400 1,000
TA14-115-400 24 30 Q,36Q 56 40 12 10 0,104 0,120 0,120
TA14-220-400 0,180
TA15-40-400 1,000 -
TA15-115-400 24 30 0,360 80 80 20 20 0,072 0,077 0,077
TA15-220-400 Q0,180 "
TA16-40-400 1,000
TA16-115-400 24 30 0,360 80 56 20 i2 0,976 0,082 0,082
TA16-220-400 Q0,180




ITpodoaxcenue mabr, 4.5

1 2 3 4 5 6 7 8 9 10 t
TA17-40-400 - 1,200
TA17-115-400 33 37 0,400 28 28 6 6 0,250 0,280 0,280
TA17-220-400 0,210
TA18-40-400 1,200 b
TA18-115-400 33 37 0,400 56 28 12 6 0.180 0,180 0,180
TA18-220-400 0,210
TA19-40-400 1,200
TA19-115-400 33 37 0,400 56 56 12 12 0,134 0,134 0,134
TA19-220-400 0,210
TA21-40-400 - 1,200 .
TA21-115-400 33 37 0,400 56 40 12 10 0,150 0,150 0,150
TA21-220-400 0,210
TA22-40-400 1,200
TA22-115-400 33 37 0.400 80 80 20 20 0,089 0,094 0,094
TA22-220-400 0,210
TA23-40-400 1,200
TA23-115-400 33 37 0,400 80 56 20 12 0,107 0.110 0,110
— TA23-220-400 0,210
g -




orl

11 podosoicenue maba, 4.5

1

2 3 4 5 6 7 8 9~ 10 11

TA24-40-400 1,320

TA24-115-400 42 47 0,46 28 28 6,0 6 0,330 0,340 0,340
TA24-220-400 0,270

TA26-40-400 1,320

TA26-115-400 42 47 0,460 56 56 12 12 0,160 0,180 0,180
TA26-220-400 0,240

TA28-40-400 1,320

TA28-115-400 42 47 0,460 56 40 12 10 0,190 0,200 0,200
TA28-220-400 0,270

TA29-40-400 1,320

TA29-115-400 42 47 0,460 80 80 20 20+) 0,110 0,120 0,120
TA29-220-400 0,240

TA30-40-400 1,320

TA30-115-400 42 47 0,460 80 56 20 12 0,135 0,140 0,140
TA30-220-400 0,240 -

TA31-40-400 1,600

TA31-115-400 47 56 0,570 28 28 6 6 0,340 0,420 0,420

TA31-220-400

0,300




N podorscenue maba. 4.5

1 2 3 4 5 6 7 8 9 10 i1

TA33-40-400 1,600 i

TA33-115-400 51 56 0,570 56 56 12 12 0,200 0,210 0,210

TA33-220-400 0,300

TA36-40-400 1,550

TA36-115-400 47 56 0,540 56 40 12 10 0,190 0,250 0,250

TA36-220-400 0,280

TA38-40-400 1,600

TA38-115-400 47 56 0,570 80 80 20 20 0,130 0,130 0,130

TA38-220-400 0,300

TA40-40-400 1,650

TA40-115-400 51 56 0,600 80 56 20 12 0,150 0,180 | 0,180

TA40-220-400 0,300

TA41-40-400 1,900

TA41-115-400 56 67 0,660 . 28 28 6 6 0,430 0,470 0,470

TA41-220-400 0,340 ,

TA43-40-400 1,900 .

TA43-115-400 56 67 0,660 56 56 12 12 0,220 0,230 0,230
- TA43-220-400 0,340
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I podoasenue maba. 4.5

10

3

TA46-40-400 1,900
TA46-115-400 56 67 0,660 56 40 12 | 10 | 0,25 | 0,270 | 0,270
TA46-220-400 0,340
TA48-40-400 1,900
TA48-115-400 56 67 0,660 80 80 20 | 20 | 0,140 | 0,170 | 0,170
TA48-220-400 0,340
TA51-40-400 1,900
TA51-115-400 56 68 0,660 80 56 2 | 12 | 0,170 | 0,210 | 0,210
TA51:290-400 0.340
TA53-40-400 2,250
TA53-115-400 67 80 0.800 56 56 12 | 12 | 0,260 | 0,280 | 0,280
TAS3.920- 400 0.410
TA56-40-400 2,250
TA56-115-400 67 80 0,800 56 40 i2 | 10| 0,30 [ 0,390 | 0,300
TA56+220-400 0.410
TAS58-40-400 2,950
TA58-115-400 67 80 0,800 80 80 20 20 0,180 0,190 0,190
TA58-220-400 0,410




Mpodosscenue maba, 4.5

¥ ? 3 4 ] 8 7 8 9 10 11
TA61-40-400 ! i 2,250
TA61-116-400 67 80 0,800 80 56 20 12 0,210 0,230 0,230
TA61-220-400 0,410
TA63-40-400 2,250
TA63-]115-400 67 80 0,800 28 28 6 6 0,530 0,550 0,550
TAG3-220-400 0,410
TA64-40-400 2,600
TA64-115-400 80 94 0,900 28 28 6 b 0,600 0,680 0,680
TA64-220-400 0,480
TAB5-40-400 2,600
TAGS-115-400 87 94 0,900 56 56 12 12 0,330 0,370 0,370
TA65-220-400 0,480
TA68-40-400 2,600
TA68-115-400 87 94 0,900 56 40 12 10 0,330 0,460 0,460
TA68-220-400 - 0,480
TA70-40-400 2,600
TA70-115-400 80 94 0,900 80 80 20 20 0,210 0,230 0,230
= TA70-220-400 0.480
> . -




w1

{1 podoascenue mada, 4.5

1 2 3 4 5 [+ 7 8 9 10 11
TA73-40-400 2,600
TA73-115-400 80 94 0,900 80 56 20 | 12 | 0,240 | 0,290 | 0,29
TA73-220-400 0,480 .
TA75-40-400 3,100
TA75-115-400 9 112 1,100 28 28 6 6 | 0,780 | 0,810 | 0,810
TA75-220-400 0,600
TA76-40-400 3,100
TA76-115-400 94 112 1,100 56 56 12 | 12| 0,39 | o410 | 0,410
TA76-220-400 0,550
TA79-40-400 3,100
TA79-115-400 94 12 1,100 56 40 12 | 10 | 0,38 [ 0,500 [ 0,500
TA79-220-400 0,550
TA81-40-400 3,100
TAB81-115-400 94 112 1,100 80 80 20 | 20 | 0,250 | 0,270 | 0,270
TA81-220- 400 0,550
TA84-40-400 3,100
TA84-115-400 o4 12 1,100 80 56 20 | 12 | 0,200 | 0,330 | 0,330
TA84-220-400

0,550




[ podoascenue maba. 4.5

i 2 3 4 s 6 7 8 9 10 f)

TAB6-40-400 3,650 4

TA86-115-400 112 135 1,270 56 56 12 i2 0,420 0,480 0,480

TA86-220-400 - 0,600

TA89-40-400 3,650 ‘

TA89-115-400 112 135 1,270 56 40 12 10 0,510 0,540 0,540

TA89-220-400 0,660

TA90-40-400 3,580

TAS0-115-400 112 135 1,250 80 80 20 20 0,290 0,330 0,330

TA90-220-400 0,645

TAS3-40-400 3,580

TA93-115-400 112 135 1,250 80 56 20 12 0,320 0,460 0,460

TA93-220-400 0,645

TA95-40-400 4,200

TA95-115-400 146 158 1,500 56 5% 12 12 0,580 0,600 0,600

TA95-220-400 0,780

TA96-40-400 4,200

TA96-115-400 146 168 1,500 56 0 12 10 0,610 0,760 0,760
@




141

N podoascenue maba, 4.5

] 2 3 4 3 [ 7 8 9 10 | | B
TA97-40-400 4,200
TA97-115-400 146 158 1,500 80 80 20 20 0,330 0,460 0,460
TA97-220-400 0,780 2
TA100-40-400 4.200
TA100-115-400 146 158 1,800 80 a6 20 12 0,430 0,540 0,540
TA100-220-400 0,780
TA101-40-400 5,250
TA101-115-400 176 198,5 1,850 &6 o6 12 12 0.710 0,710 0.710
TA101.220-400 0,950
TA102-40-400 5,250
TA102-115-400 176 195 1,850 56 40 12 10 0,770 0.900 0,900
TA102-220+400 0,950
TA103-40-400 5,250
TAI103-115-400 176 195 1,850 80 80 20 |-20 0,490 0,490 0,430
TA103-220- 400 0,950 A
TA106-40-400 5,250
TA106-115-400 176 195 1,850 80 56 20 12 0,570 0,590 0,590

TA106-220-~400

0,950




Hpodoasxcenue.maba. 4.5

1 2 3 4 5 K 7 8 9 10 1
TA107-40-400 i 6,600
TA107-115-400 200 250 2,300 56 56 12 12 0,720 0,880 0,880
TA107-220-400 1,200
TA108-40-400 6,600
TA108-115-400 200 250 2,300 80 80 20 20 0,520 0,580 0,580
TA108-220-400 1,200
TA109-40-400 6,600
TA109-115-400 200 250 2,300 80 56 20 12 | .0,600 0,720 0,720
TA109-220+400 1,200
TA110-40-400 7,800
TA110-115-400 255 300 2,800 80 80 20 20 0,680 0,730 0,730
TA110-220-400 1,450
TAL111-40-400 8,500
TAI11-115-400 955 300 2,810 80 56 20 12 0,830 0,850 0,850
TA111-220-400 1,530
TA112-40-400 8,800
TAl12-115-400 285 330 3,000 355 80 20 20 0,770 0,810 0,810
- TA112-220-400 1,600
-3




b:1d |

N podoarcenne raba. 4.5

10

11

TAI13-40-400 0,500
TAI13-115-400 15 20 0,180 125 ne | 14| 14 ] 0,029 | 0,030 | 0,030
TAI13-220-400 0,135
TA114-40-400 0,650
TA114-115-400 15 20 0,250 180 nz | 20 | 20 | 0,023 | 0,026 | 0,02
TAI14-220-400 0,120
TA115-40-400 0,650
TA115-115-400 i5 20 0,230 160 140 | 20 | 20 | 0,021 | 0,025 | 0,025
TA115-220-400 0,120
TA116-40-400 0,800
TA116-115-400 20 24 0,280 125 nz | 14 | 14 | 0,03 | 0,042 | 0,042
TA116-220-400 0,150
TAI17-40-400 0,800
TA117-115-400 20 24 0,260 180 12 | 2 | 2 | 0,02 | 0,036 | 0,03
TAI17-220-400 0,150
TA18-40-400 0,800
TA118-115-400 20 25 0,260 140 160 | 20 | 2 | 0,03 | 0,032 | 0,032
TA118-220-400 0,140




—

6¥

I podosxcerue maGa, 4.5

10

3

TA119-40-400 0,800
TA119-115-400 20 24 0,280 200 180 20 | 20 | 0,023 | 0,027 | 0,027
TA119-220-400 0,140
TA120-40-400 0,800
TA120-115-400 20 24 0,280 224 125 25 { 25 | 0,026 | 0,028 | 0,028
TA120-220-400 0,140
TA121-40-400 1,000
TA121-115-400 24 30 0,360 125 112 14 | 14 | 0,044 | 0,052 | 0,052
TA121-220-400 0,180
TA122-40-400 1,000 i
TA122-115-400 24 30 0,360 180 12 20 { 20 | 0,030 | 0,048 | 0,048
TA122-220-400 0,180
TA123-40-400 1,000
TA123-115-400 24 30 0,360 160 140 20 | 20 | 0,037 | 0,038 | 0,038
TA123-220-400 0,180
TA124-40-400 1,000
TA124-115-400 24 30 0,360 224 125 25 | 25 | 0,030 | 0,035 | 0,035
TA124-220-400 0,180




081

Ilpodomucenue Taba. 4.5

10

H

TA125-40-400 1,000

TA125-115-400 24 30 0.360 200 1% | 20 | 20 | 0.020 | 0,031 | 0.03
TA125-220-400 0.180

TA126-40-400 1,000 .

TA126-115-400 2 30 0,360 315 125 | 35 | 35 | 0,022 | 0,031 | 0,031
TA126-220-400 0,180

TA127-40-400 1,000

TA127-115-400 2 30 0.360 250 224 | 25 | 25 | 0,022 | 0.026 | 0.026
TA127-220-400 0,180 ~
TA128-40-400 1,200

TA128-115-400 33 37 0,400 125 1m2 | 14| 14 | o064 | 0,067 | 0,067
TA128-220-400 0.210

TA130-40-400 1,200 -
TA130-115-400 33 37 0,400 180 12 | 20 | 20 | 0,05 | 0,057 | 0,057
TA130-220-400 0.210

TA131-40-400 1,200

TA131-115-400 33 37 0.400 160 140 | 20 | 20 | 0,049 | 0,054 | 0,054

TA131-220-400

0,240




11 podoadcerue maba. 4.5

1 2 3 4 5 6 7 8 9 10 I3
TA132-40-400 1,200
TA132-115-400 33 37 0,400 224 125 25 25 0,042 0,047 0,047
TA132-220-400 0,240
TA133-40-400 1,200 ]
TA133-115-400 ~ 33 37 0,400 200 180 20 20 0,036 0,047 0,047
TA133-220-400 0,210
TA134-40-400 1,200
TA134-115-400 33 37 0,400 250 22¢ | 25 | 25 | 0,030 | 0,033 | 0,033
TA134.220-400 0,210
TA136-40-400 1,900
TA136-115-400 33 37 0,400 315 280 35 35 0,027 0,027 0,027
TA136-220-400 0.210
TA137-40-400 1,200 )
TA137-115-400 33 37 0,400 355 200 40 40 0,027 0,027 0,027
TA137+220.400 0.210
TA139-40-400 1,320
TA139-115-400 42 47 0.460 125 12 14 | 14 | 0,080 | 0,087 | 0,087
o TAI30-220-400 0.240
—p
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I podossenue maba, 4.5

1

10

n

TA142-40-400 1,320
TA142-115-400 42 47 0,460 180 12 | 20 | 20 { 0,061 | 0,07 | 0,076
TA142-220-400 0,240
TA143-40- 400 1,320
TA143-115-400 42 47 0.460 160 140 | 20 | 20 | 0.063 | 0.068 | 0.068
TA143-220- 400 0,240
TA146-40-400 1,320
TA146-115-400 42 47 0,460 224 125 | 25| 25 | o0,08¢ | 0,058 | 0,058
TA146-220-400 0,240
TA147-40-400 1,320
TA147-115-400 37 a7 0.460 200 1890 | 20 | 20 | 0,045 | 0,007 | 0,047
TA147-220-400 0,240
TA148-40-400 1,320
TA148-115-400 42 47 0.450 250 22¢ | 25 | 25 | 0,040 | 0,044 | 0,044
TAI48-220-400 0.240
TA149-40-400 1,320
TA149-115-400 37 47 0.460 315 125 | 35 | 35 | 0,02 | 0,047 | 0,047

TA149-220-400

0,240




—
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N podosxcenue maba., 4.5

1 2 3 4 5 6 7 8 9 10 11
TA150-40-400 1,320
TA150-115-400 37 47 0,460 315 280 | 35 | 35 | 0,028 | 0,030 | 0,030
TA150-220-400 0,240
TA151-40-400 1,320 '
TA151-115-400 37 47 0,460 355 200 | 40 | 40 | 0,030 | 0,033 | 0,033
TA151-220-400 0.240 )
TA153-40-400 1,600
TA153-115-400 51 56 0,540 125 ne | 14| 14| 0,00 | 0,205 | 0,105
TA153-220-400 0,280
TA155-40-400 1,600 '
TA155-115-400 47 56 0,540 180 1m2 { 20-| 20 | 0,067 | 0,08 | 0.08
TA155-220-400 0,280
TA157-40-400 . 1.600
TA157-115-400 47 56 0,540 180 140 | 20| 20 | 0,01 | 0,075 | 0,075
TA157-220-400 0,280 .
TA160-40-400 1,600
TA160-115-400 51 56 0,540 224 125 | 25 | 25 | 0,058 | 0,084 | 0,084
TA160-220-400 0,280




¥l

M podoraerue maba. 4.9

i 2 2 4 5 6 7 ] 9 9 1

TA162-40-400 1,600

TA162-116-400 51 56 0,540 200 180 20 20 0,062 0,065 0,065
TA162-220-400 0,280

TA163-40-400 1,600

TA163-115-400 51 56 0,640 250 224 25 25 0,050 0,052 0,052
TA163-220-400 0.280 )

TA165-40-400 1,600

TA165-115-400 47 56 0,540 315 125 35 35 0,033 0,084 0,084
TA165-220-400 0,280

TA166-40-400 1,600

TA166-115-400 51 56 0,540 315 280 35 35 0,039 0,042 0,042
TA166-220-400 0,280

TA167-40-400 1,600

TA167-1156-400 47 56 0.540 355 200 40 40 0,038 0,042 0,042
TA167-220-400 0,280

TA169-40-400 1,900

TA169-115-400 56 67 0,660 125 112 14 14 0,109 0,117 0,117
TA169-220-400 0,340




T podoasxcenue maba. 4.5

1 2 3 4 5 6 7 8 9 10 11

TA172-40-400 1,900

TA172-115-400 56 67 0,660 180 112 20 20 0,084 0,100 0,100

TA172-220-400 0,340

TA175-40-400 1,900

TA175-115-400 56 67 0,660 160 140 20 20 0,084 0,092 0,092

TA175-220-400 0,340

TA178-40-400 1,900

TA178-115-400 61 67 0,660 160 125 25 25 0,067 0,102 0,102

TA178-220-400 0,340

4‘\

TA180-40-400 1,900 )

TA180-115-400 56 67 0,660 200 180 20 20 0,067 0,073 0,073

TA180-220-400 0,340

TA182-40-400 1,900

TA182-115-400 56 67 0,660 250 224 25 25 0,054 0,058 0,058

TA182-220- 400 0,340

TA184-40-400 1,900

TA184-115-400 61 87 0,660 315 125 35 35 0,042 0,110 0,110
é TA184-220- 400 0,340
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I podoxcenue maba. 4.5

1

i0
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TA185-40-400 1,900

TA185-115-400 61 67 0.660 315 280 | 35 | 35 | 0,046 | 0,051 | 0,051
TA185-220- 400 0,340 .

TA186-40-400 1,900

TA186-115-400 56 67 0,660 355 200 | 40 | 40 | 0,045 | 0,050 { 0,050
TA186-220-400 0,340

TA188.40-400 2,250 ‘

TA188.115-400 67 80 0,800 125 112 14 | 14 | 0,134 | 0.13¢ | 0,134
TA188-220-400 0,410 -

TA191-40-400 A 2,250

TAI191-115-400 67 80 0,800 180 1nz | 2 | 2 | 0,100 | 0,120 | 0,12
TA191-220-400 0,410

TA194-40-400 2,250

TA194-115-400 67 80 0,800 160 1490 | 2 | 2 | o,000 | 0,110 | 0,110
TA194.220-400 0,410 ,

TA197-40-400 2,250

TA197-115-400 67 80 0,800 224 125 | 25 | 25 | 0,075 | 0,110 | o.110

TA197-220-400

0,410




) ITpodoaxcerue ma6a. 4.5

1’ 2 3 4 5 6 7 8 9 10 11
TA200-40-400 ‘ 2,250
TA200-115-400 67 80 0,800 950 180 20 | 25 | 0,084 | 0,084 | 0,084
TA200-220-400 0.410
TA203-40-400 2,250 '
TA203-115-400 67 80 0,800 250 224 25 | 25 | 0,067 | 0,067 | 0,067
TA203-220-400 0,410 .
TA205-40-400 2,250
TA205-115-400 67 80 0.800 315 125 35 | 35 [ 0,042 | 0,125 | 0,125
TA205-220-400 0,410
TA206-40-400 2,250
TA206- 115-400 67 80 0,800 315 280 35 | 35 | 0,052 | 0.05¢ | 0,054
TA206-220-400 0,410
TA208-40-400 2,250
TA208-115-400 67 80 0.800 355 200 40 | 40 | 0,042 | 0,078 | 0,078
TA208-220-400 0,410
TA210-40-400 2,600
TA210-115-400 80 94 0,900 125 12 14 | 14 | 0,160 | 0,160 | 0,160
— TA210-220-400 0,480 .
(1]
ﬂ
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N podoracenue mabar. 4.5

»
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1t

TA213-40-400 2,600
TA213-115-400 80 94 0,900 180 2 | 2 | 20 | 0,13 | 0,130 | 0,130
TA213-220-400 0,480
TA216-40-400 2,600
TA216-115-400 87 94 0.900 | 160 40 | 20 | 20 | 0,130 | 0,140 | 0,140
TA216-220-400 0,480
TA219-40-400 2,600
TA219-115-400 80 94 0,900 224 125 | 25 | 25 | 0,100 | 0.115 | 0,115
TA219-220- 400 0,480
TA221-40-400 2,600
TA221-115-400 80 94 0.900 200 180 | 20 | 20 | 0,008 | 0,100 | 0,100
TA221-220-400 0,480
TA223-40-400 2,600
TA223-115-400 80 95 0,900 250 204 | 25 | 25 | 0,076 | 0.08¢ | 0,084
TA223-220-400 0,480
TA226-40-400 2,600
TA226- 115-400 80 94 0,900 315 125 | 35 | 35 | 0.060 | 0,130 | 0,130
TA226-220-400 0,480




I podoancenue maba, 4.5

1 2 3 4 5 6 7 -8 9 10 1

TA227-40- 400 2,600
TA227-115-400 80 94 0,900 315 280 35 | 35 | 0,064 | 0,064 | 0,064
TA227-220-400 0,480 '
TA230-40-400 1 2,600
TA230-115-400 80 94 0,900 355 200 40 40 0,034 0,115 0,115
TA230-220-400 0,480 .
TA231-40-400 3,100
TA231-115-400 94 113 1,100 125 112 14 | 14 | 0,165 | 0,165 | 0,210
TA231-220-400 0,550
TA233-40-400 3,100
TA233-115-400 94 112 1,100 180 112 20 | 20 | o0.140 | 0,170 | 0,170
TA233-220-400 0,550
TA236-40-400 3,100
TA236-115-400 94 12 1,100 160 140 20 | 20 | o,140 | o.170 | 0,170
TA236-220-400 0,550
TA239-40-400 3,100
TA239-115-400 94 112 1,100 224 125 25 25 0,120 0,140 0,140

= TA239-220-400 0,550

@
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Mpodoaacenue raba. 4.5

X

10

11

TA242-40-400 3,100 ’
TA242-115-400 94 12 1,060 200 180 7| 20 | 20 | o.110 | 0,125 | 0,125
TA242-220-400 0,550
TA245-40-400 3,100
TA245-115-400 94 112 1,100 315 280 | 3 | 35 | 0,075 | 0,078 | 0,078
TA245-220-400 0,550
TA247-40-400 3,100
TA247-115-400 94 12 1,100 315 224 | 25 | 25 | 0,092 | 0,09 | 0,098
TA247-220-400 0,550
T A250-40-400 3,100
TA250- 115-400 94 12 1,100 315 125 | 85 | 35-| 0,063 | 0,170 | 0,170
TA250-220-400 0.600

!
TA252-40-400 3,100
TA252- 115400 94 112 1,100 355 200 { 40 | 40 | 0,059 | 0,110 | 0,110
TA252-220-400 0,550 :
TA254-40-400 3,580
TA254-115-400 12 135 1,250 125 mz | 14| 14 ] o020 | 02460 | 0,240
TA254-220-400 0,650




- N podosmenue maba, 4.5

o]
|

a3 "

~ 1 2 3 4 5 6 7 8 9 10 i1
TA256-40-400 3,580
TA256-115-400 112 135 1,250 180 112 1 2 | 2 | 0,165 | 0,200 | 0,200
TA256-220-400 0,650
TA258-40-400 3,580
TA258-115-400 112 135 1,250 160 1490 | 20 | 20 | 0,170 | 0,180 | 0,180
TA258-220-400 0,650
TA260-40-400 3,580
TA260- 115-400 112 135 1,270 224 125. | 25 | 25 | 0,130 | 0,180 | 0,180
TA260-220-400 0,660
TA262-40-400 3,580
TA262-115-400 112 135 1,270 200 18 | 20 [ 20 | 0,130 | 0,150 | 0,150
TA262-220- 400 -1 0,660
TA265-40-400 3,580 .
TA265-115-400 |ome 135 1,250 250 22¢ | 25 | 25 | 0,110 | 0,116 | 0,116
TA265-220-400 0,645
TA268-40-400 3,580
TA268-115-400 112 135 1,270 315 125 | 35 | 35 | 0,082 [ 0,19 | 0,19

= TA268-220-400 0,660
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Il podosxcenve maba, 4.5

10

1t

1 2 3 4 5 6 7

TA270-40-400 3,580

TA270-115-400 112 135 1,270 315 280 35 35 0,083 0,091 0,091
TA270-220-400 0,660

TA273-40-400 3,580

TA273-115-400 112 135 1,270 355 200 40 40 0,074 0,125 0,125
TA273-220-400 0,660

TA275-40-400 4,200

TA275-115-400 146 158 1,500 125 112 14 14 0,290 0,300 0,300
TA275-220-400 0,780

TA276-40-400 4,200

TA276-115-400 146 158 1,500 180 112 20 20 0,230 0,240 0,240
TA276~220-400 0,780

TA277-40-400 4,200 ‘
TA277-115-400 146 158 1,500 160 140 20 20 0,220 0,230 0,230
TA277-220-400 0,780

TA279-40-400 4,200

TA279-115-400 146 158 1,500 224 125 25 25 0,185 0,210 0.210
TA279-220-400 0,780




{1 podonscernue maba. 4.5

%
1 2 3 4 3 6 7 8 9 10 11
TA281-40-400 4,200
TA281-115-400 146 158 1,500 200 180 20 26° | 0,175 0,190 0,190
TA281-220-400 0,780
TA284-40-400 4,200
TA284-115-400 146 158 1,500 250 224 25 25 0.150 0,150 0,150
TA284-220-400 0.780
TA287-40-400 4,200
TA287-115-400 146 1563 1,500 315 125 35 35 0.130 0,200 0,200
TA287-220-400 0,780
TA289-40-400 4,200
TA289-115-400 146 158 1,500 315 280 35 35 0.110 0,120 0,120
TA289-220-400 0,780
TA292-40-400 4,200
TA292-115-400 146 158 1,500 355 200 40 40 0,100 0,155 0,155
TFA292-220-400 0,780
TA294-40-400 5,250
TA294-115-400 176 195 1,850 180 112 20 20 0,280 0,290 0,290
. TA294-220-400 0,950
o
@
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I podorxcenue maba, 4.5

10

i1

TA295-40-400 5,250

TA295-115-400 176 195 1,850 160 140 | 20 20 0,270 0,280 0,280
TA295-220-400 0,950

TA296- 40- 400 5,250

TA296-115-400 176 195 1,850 | 224 125 25 25 0,230 0,240 0,240
TA296-220-400 0,950

TA297-40-400 5,250 ,

TA297-115-400 176 195 1,850 200 180 20 20 0,210 0,230 0,230
TA297-220-400 0,950

+ TA299-40-400 5,250

TA299-115-400 176 . 195 1,850 250 224 25 25 0,170 0,180 0,180
TA299-220-400 0,950

TA302-40-400 5,250 '

TA302-115-400 176 195 1,850 315 125 35 35 0,195 0,195 0,195
TA302-220-400 0,950

TA304-40-400 5,250 '

TA304-115-400 176 195 1,850 315 280 35 35 0,135 0,145 0,145
TA304-220-400 0,950




I podosrscenue maba, 4.5

1 2 3 4 & & 7 8 9 10 1

T.A307-40-400 5,250 .

TA307-115-400 176 195 1,850 355 200 50 | 40 | 0,120 | 0,195 | 0,195

TA307-220-400 0.950

TA309-40- 400 6,700

TA309-115-400 292 250 2,500 224 125 25 | 25 | 0,290 | 0,300 | 0,300

TA309-220-400 : 1,300

TA310-40- 400 , 6,600

TA310-115-400 200 250 2,300 200 180 20 | 20 | 0,250 | 0.250 | 0,250

TA310-220-400 1,200

TA311-40-400 6,600 ;

TA311-115-400 222 250 2,300 250 224 25 | 25 | 0,210 | 0,240 | 0,240

TA311-220-400 1,200

TA313-40-400 ' 6,600

TA313-115-400 229 250 | 2,300 315 125 35 | 35 | 0,220 | 0,260° | 0,260

TA313-220-400 : 1,200 )

TA315-40-400 6,600

TA315-115-400 299 250 2,300 315 | 280 35 | 35 | 0,170 | 0,190 | 0,190
5 TA315-220-400 1,200
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I podorsienue-mabr, 4.5

1 2 3 4 5 6 7 8 9 10 i
TA318-40-400 6,600
TA318-115-400 220 250 2,300 355 200 34 34 0,160 0,185 0,185
TA318-220-400 1,200
TA319-40-400 8,500
TA319-115-400 255 300 2,800 250 224 25 25 0,220 0,290 0,290
TA319-220-400 1,500
TA320-40-400 8,000
TA320-115-400 255 300 2,800 315 125 38 35 0.250 0,300 0,300
TA320-220-400 1,500
TA321-40-400 8,800
TA321-115-400 255 300 2,800 315 280 35 35 0,190 0,215 0,215
TA321-220-400 1,500
TA323-40-400 8,800
TA323-115-400 255 300 2,800 355 200 40 40 0,200 0,230 0,230
TA323-220-400 1,500
TA324-40-400 8,800
TA324-115-400 285 330 3,000 315 280 25 25 0,215 0,240 0,240

FA324-220-400

1,600
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Oxonvugnue maba. 4.5

1 2 3 4 5 6 7 8 9 10 11
TA325-40-400 8,700
TA325-115-400 285 330 3,000 315 280 35 35 | 0,215 | 0,240 | 0,240
TA325.220-400 1,750
TA326-40-400 8,800
TA326-115-400 285 330 3,000 355 200 40 40 | 0,220 | 0,260 | 0,260
TA326-220-400 1,600
TA327-40-400 10,000
TA327-115-400 355 380 3,500 315 280 35 35 | 0,276 | 0,290 { 0,29
TA327-220-400 1,900
TA328-40-400 10,000
TA328-115-400 356 380 3,500 355 200 40 40 0,280 0.330 0,330
TA328-220-400 1,800
TA329-.40-400 10,000
TA329-115-400 357 380 3,500 115 63 63] — 2,80 2,80 2,80
TA329-220-400 1,900 '




Tabauna 4.6

MarssTonpoBoani, npHMessieMbie B TpaHcdopMaropax Thna TH ¢
yacToroil nHrawwel cetn 400 'y

Tunonomunan Tunopaamep Tunonomunan Tunopaamep
TpaucopmaTopa MAarHHTONpoOBOAA Tpadcdopmaropa MargkTonpososa
1 2 1 2
TH1-40-400 TH12-40-400
TH1-115-400 11716 6,5 THI2-115-400 | V16X 10
TH1-220-400 TH12-220-400
TH2-40-400 TH13-40-400
TH2-115-400 THI3-115-400 | LW16x 12,5
TH2-220-400 TH13-220-400
mg-w;go 116 %8
-115-400
TH14-40-400
TH3-220-400 THl:-é;S-wO
TH14-220-400
TH4-40-400 TH15-40-400 | /188
TH4-115-400 16X 10 TH15-115-400
TH4-220-400 - TH15-226-400
THS5-40-400
THS5-115-400 116X 12,5 TH16-40-400
TH5-220-400 TH16-115-400 | 1810
TH16-220-400
TH6-40-400
TH6-115-400 18 % 8 TH17-40-400
TH6-220-400 TH17-115-400
- TH17-220-400
TH7-40-400 TH18-40-400
TH7-115-400 118X 10 TH18-115-400 | HI8X12,5
TH7-220-400 TH18-220-400
THI15-40-400
TH8-40-400 TH19-115-400
THS-115- 400 L1718x 12,5 TH19-220-400
THB8-220-400
TH20-40-400
TH9-40-400 TH20-115-400
'ng- % ; 5-300 LIVI8 X 16 TH20-220-400
TH3-220-400 TH21 -40-400.
TH21-115-400 | LIVI8X16
TH10-40-400 TH21-220-400
TH10-220-400 TH22-115-400
TH22-220-400
TH11-40-400 —_
THI1-115-400 12X16
.990- TH23-40-400
TH11-220-400 TH23-115-400 | LUTI0X10
TH23-220-400

168



ITpodorxcenue maba. 4.6

1

2

TH24-40-400
TH24-115-400
TH24-220-400

TH25-40-400
TH25-115-400
TH25-220-400

TH26-40-400
TH26-115-400
TH26-220-400

110x 10

TH38-40-400
TH38-115-400
TH38-220-400

TH39-40-400
TH39-115-400
TH39-220-400

TH40-40-400
TH40-115-400
THA40-220-400

I8 x 16

TH27-40-400
TH27-115-400
TH27-220-400

TH28-40-400
TH28-115-400
TH28-220-400

U110 12,5

-

TH29-40-400
TH29-115-400
TH29-220-400

BIT10X 16

TH30-40-400
TH30-115-400
TH30-220-400

18 x 8

THA41-40-400
TH41-115-400
TH41-220-400

THA42-40-400
TH42-115-400
TH42-220-400

TH43-40-400
TH43-115-400
TH43-220-400

TH44-40-400
TH44-115-400
TH44-220-400

V110X 10

TH31-40-400
TH31-115-400
TH31-220-400

TH32-40-400
TH32-115-400
TH32-220-400

TH33-40-400
TH33-115-400
TH33-220-400

HII8 X 10

TH34-40-400
TH34-115-400
TH34-220-400

TH35-40-400
TH35-115-400
TH35-220-400

TH36-40-400
TH36-115-400
TH36-220-400

nusxi2,5

TH45-40-400
TH45-115-400
TH45-220-400

TH46-40-400
TH46-115-400
TH46-220-400

TH47-40-400
TH47-115-400
TH47-220-400

TH48-40-400
TH48-115-400
TH48-220-400

110 12,5

TH49-40-400
TH49-115-400
TH49-220-400

THS50-40-400
TH50-115-400
TH50-220-400

1IJ110< 16

TH37-40-400
TH37-115-400
TH37-220-400

HI18% 16

THS51-40-400
TH51-115-400
TH51-220-400

LV110¢ 20

169



Okonnanue maba, 4.6

1 2 4 ¢ 2
TH52-40-400 TH61-40-400
TH52-115-400 TH61-115-400 | LILFT12%25
TH52-220-400 | TH61-220-400
TH53-40-400 )
THS53-115-400 TH62-40-400
TH53-220-400 TH62-115-400 | LLUTI6X 16
TH54-40-400 TH62-220-400
TH54-115-400 HE1E 0% 20
TH54-220-400 THE3- 40-400
TH55-40-400 TH63-115-400 | LIT10X §2,5
TH55-115-400 TH63-220-400
TH55-220-400
THS56-40-400 TH64-40-400
THS56-115-400 TH64-115-400 | LLJTF6X 25
THS56-220-400 TH64-220-400
TH57-40-400 TH65-40-400
TH57-115-400 THS5-115-4600
THS57-220-400 HLT12x 12,5 | TH65-220-400
TH58-40-400 THE6-40-400 | EVH2X 12,5
THS58-115-400 TH66-115-400
THS58-220-400 TH66-220-400
TH59-40-400 TH67-4oé4go
TH59-115-400 /112X 16 TH67-115-400 | 111109 16
TH59-220-400 TH67-220-400 s
TH68- 115-400
TH60-40-400 TH69-115-400 | UVHZX 12,5
TH60-115-400 IHTIZ X 20
TH60-220-400 TH70-115-400 | LLJT16X25
TH70-220-400

Hpomiuilien#ocTh H3roTOBAseT 203 TINOHOMHEAZNOB TpaHcdopma-
ropoB Tuna TH ma 6poneBwmx Marpuronposogax. Ilepeuent npumense-
MbIX MATHHTONPOBOJOB NpyuBejeH B Taba. 1.6.

Puc. 2 3JaekIpuueckiie UPHHWHNNAALHLIC CAEMBLl HaKa TLUBN  IPARCHOPMATOPOB
¢ HaCTOoTOH puraioutew ceru 400 L

a— THI—TFIE 6~ TIN2—TI29 u THL2—TIIG6 8~ THIO—TLOA, ¢ — TII61;

d — TIO7, ¢ -~ TH70; o — THO8; 7 — TU0Y. IlanpsikcHue ce1ll NOLACTCH Ha Bile
BOALL [/ # 2, OTBOA 2d HWMCCICH TOIBRO Yy Tpatichopraropos € HANPRACHHCM
cern 220 B
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| YCRIOBUA IKCANYATALM

TemnepaTtypa oxpyxamwowmeit cpegsl . . Ot —60 no +85°C
OTHocuTenrHa® BRANKHOCTh BO3AyXa HpH +40°C Ho 989,
ATtMocgepHoe gpaBienue (mOHMAKeHHOE) . . . . . Jo 6:107! Ila

(Jdo 5 MM pT. c1.)

{ipxaueckoe Bo3feHCTBHe TeMnepaTyp:

ARS TparchopMmaTopos Hcnmoasenas B . ., Ot —60 mo --140°C
Aas TpaHchopmaTtopoB HenosnHenus YXJI . . Or —60 mo --85°C
Temneparypa nmeperpeBa O6MOTOK . . . . . . . He Goaee --55°C
Bubpauuu b puanasone uactor or 5 zo 2500 I'y
C YCKODEHHEM . . . . . « « « + & « « o Jo 20 g
Qpuitnounble yaapsl ATHTEAbHOCTRIO 1—10 MC H yeko-
PEHHEM o « v v v v v 4 v 4 4 o s o o 4o Ho 500 ¢

MHOI‘OKpaTHb!e yuapm llJlHTeJIbHQCTblO 1—80 mc u

qacToToit He MeHee 40—60 yﬂapoa/mnn ¢ ycko-

PEHHEM . . 4 v v v v ¢ v v v o o 2 o 0w . 100 g
Cpox cayx6um® . . . . . . ... e e e e He menee 10000 u

' HDonyckaercs IKcnayartauus tpaHchopmaropos tuna TH npm wacrore mm-
Taloulelt ceru, uaMmeHsdwolteitcd B npexenax or 380 go 1000 Iy, a TakKe B pexu-
MaX MaKCHMAaJbHMX MolHocTel, yKazanublx B Taba, 4.7—4.11, Ilpn atom cpox
cayxbu rpancgopmaTopos ne meree 5000 w.
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OCHOBHbIE NAPAMETPb!

DnexTpHUeCKHEe MAPAMCTPH HAKAABHWX MaJoraGapHTHHX OGpOHEBHX
Tpaucdopmartopos THna TH ¢ wacroroft nutawowet cetu 400 I'nm npuse-
FeHst B Taba, 4.7—4.11.

HanGosbuiite oTKAOHEHIS HAADAKEHNA BTOPUYHHIX OGMOTOK TpaHC-
GopMaTopos, M3MepeHHHE B HOMHHAJABHOM pCXKIIME NpPH HOPMalbHHX
KJMHMATHYECKIIX YCJIOBHAX JKCMayaTauHn, coctaBasioT 5% Ars ocHos-
HHX 11 2=10% X% KOMNEHCAIOHHBIX O6MOTOK.

Hanu6oabunre oTkjotienns panpskenns BTOPHYHLIX OBMOTOK TpaHC-
¢opmaropoB, u3MepeHHbIE B HOMHHAJBHOM peXMMe NPH  MOBLILIEHHOA
Temnepatype (+85°C), cocrasasior -—6, +3% A7 ochoBHbix B —13,
+109% nns xOMIeHCAHOHHLIX OOMOTOK.

Hau6oabuisie OTKIOHEHIS HaNpsXKeHHR BTOPHYHBIX OGMOTOK TPaHC-
dopmaTopoB, H3aMepeHHBIE B HOMIHAJbHOM DCXKHME NPH NOIHMEHHOK
TeMnepatype (—60°C), coctasaser -—3, +20% aas ocuosHbix u —I10,
+20% a8 KOMIeHCaUHOHHBIX DOMOTOK.

Conpotnsaesne H3OJAALIM MeXAY OOMOTKAMH, @ Takke MeXAy
o6MmoTKaMil H KOPuycoM TpaHcopmaTopa — Gosee 1000 MOwm.



JnexTpHuecKHe 'MapaMeTPii HAKAALHBIX GPOHEBLIX Tpancopmaropos THI—TH20
¢ uactoToit nuTalowef cerd 400 'y B HOMHEAJABHOM pexHMe

Tab6auua 4.7

MounoceTs, B-A Hanps xeuue Tok mropuunoft
BTOPHYHO O6MoTKH, B O6MOTKH, A
T
Tunonomunan HOMH- MaKCH~ nepsi:fmoi! BuiBOZibI OGMOTOK
TpancopmaTopa * panee MaTh - OGMOTKH,
Has Hag A
3—4 5—6(7) 8—9(10) 3—4 5—7 8—10

2 3 4 5 6 7 8 9 10
TH1-40-400 0,26
THI1-115-400 4,0 5,4 0,00 6,3 | 5,0(6,3) - 0,26 0,37 —
T111-220-400 0,05
TH2-40-400 0,40
TH2-115-400 7,3 9,2 0,12 6.3] 5,0(6,3) - 0,28| 0,8 -
T+12-220-400 0,06 :
T13-40-400 ,35
TH3-115-400 7,3 9,2 0,12 6,3 5,0(6,3) — 0,52 0,64 -
TH3-220-400 0,06 '
T114-40-400 44
TH4-115-400 8,5 11,0 0,13 6,3 5,0(6,3) - 0,27 1,08 —
TH4-220-400 0,07




1 ZA}

ITpodoascenue ma6a. 4.7

8

9

10

TH5-40-400 0,60
THS-115-400 10,5 13,5 0,17 6,3| 5,0(6.,3 0,27{ 1,40 -
THS-220-400 0,09
TH6-40-400 0,58
TH6-115-400 13,5 17,6 0,20 6,3| 5,0(6,3) 0,21 1,88 -
TH6-220-400 0,10
TH?7-40-400 0,65
TH7-115-400 18,0 22,7 0,25 6,3| 5,0(6,3) 0,3 | 2,50 —
TH7-220-400 0,13
THS-40-400 0,85
TH8-115-400 21,0 27,5 0,30 6,3| 5,0(6,3) 0,27 3,10 -
TH8-220-400 0,18
TH9-40-400 1,20
TH9-115-400 28,0 32,0 0,40 6.3| 5.0¢6,3) 0,30 | 4,15 -
TH9-220-400 0,20
TH10-40-400 2,10
THI0-115-400 67,0 73,0 0,73 6,3] 5,0(6,3 530 | 5,30 -

TH10-220-400




IIpodoancenne maba, 4.7

1 2 3 4 5 6 7 8 9 10

TH11-40-400 2,80

TH11-115-400 85,0 | 103 0,97 6.3 5.0(6,3) = 6,75 6,75 -

TH11-220-400 0.51

TH12-40-400 0,42

TH12-115-400 8,5 11,0 0,13 6,3} 5,0(6,3 | 5,0(6,3 |0,43| 0,43 | 0,5

TH12-220-400 .07

TH13-40-400 0,50

TH13-115-400 10,5 13,5 0,17 6,3| 5.046,3 | 5.0(6.3 |0,61| 0,558 | 0.58

TH13-220-400 0,09

TH14-40-400 0,58

TH14-115-400 13,5 17,0 0,20 6,3| 5.0(6,3) | 5,0(6.3 |0,52| 0,81 0,81

TH14-220-400 0,12

TH15-40-400 0,58

TH15-115-400 13,5 17,0 0,20 6,3| 5,0(6,3) | 5,0(6,3) |0,47| 0,47 | 1,2

TH15-220-400 0,12

TH16-40-400 0,70 -

TH16-115-400 18,0 | 21,8 0,23 6,3| 5,0(6,3 | 5,0(6,3 |05 1,15 1,15
— TH16-220-400 0,12

1
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M podosscenue maba, 4.7

H 2 3 4 5 6 7 8 9 10
TH17-40-400 0,90
THI7-115-400 21,0 | 2.0 0.29 6,31 5.06,3 | 5,063 [0.49] 1,92 [ 1,4
TH17-220-400 0.16
TH18-40-400 0,81
TH18-115-400 21,0 | 27,0 0.26 6,3] 50063 | 5063 04| 04 | 2,4
TH18-220-400 0,15
TH19-40-400 0,85
TH19-115-400 21,0 | 27,0 0.26 63| 5.0(6,3 | 5063 [0.47| 0,8 | 2.00
TH19-220-400 0,15
TH20-40-400 1,05
TH20-115-400 28,5 | 33,5 0,35 6.3] 5,0(63 | 5063 05| 1, | 1.9
TH20-220-400 0,19
TH21-40-400 ) 1,05
TH21-115-400 28,0 | 335 035 6.3] 50,3 | 5,063 [05¢] 0% | 2.9
TH21-220-400 0.19
TH22-40-400 1,05
TH22-115-400 28,0 | 33,5 0,35 63| 5,069 | 5063 |092] 09 | 260
TH22-220-400 0.20




Npodorsenue maba. 4.7

1 2 ' 3 4 5 6 7 8 9 10

TH23-40-400 1,20
TH23-115-400 37,0 42,0 0,41 6,3| 5.,0(6,3) 5,0(6,3) | 0,58 2,64 2,64
TH23-220-400 0,21
TH24-40-400 1,25
TH24-115-400 37,0 42,0 0,43 6,3 5,0(6,3) 5,0 (6,3) 0,53 0,53 4,80
TH24-220-400 0,23
TH25-40-400 s 1,24 .
TH25-115-400 37,0 43,0 0,42 6,3 ] 5,0(6,3) 5,0(6,3) | 0,94 0,94 4,00
TH25-220-400 0,22
TH26-40-400 ) 1,20
TH26-115-400 37,0 42,0 0,41 6,3| 5,0(6,3) | 5,0(6,3) |o0,97| 1.8 3,10
TH26-220-400 0,22
TH27-40-400 1,50
TH27-115-400 42,0 51,0 0,52 6.3| 5,0(6,3) 5,0 (6,3) 1,48 1,48 3,70
TH27-220-400 0,27
TH28-40-400 1,45
TH28.116-400 42,0 51,0 0,51 6,3] 5,0(6,3) 5,0 (5,3) 0,89 2,52 3,25

= TH28-220-400 0,27

~J
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Oxonuonue maba, 4.7

H .2 4 5 6 7 8 9 10
TH29-40-400 1,75
TH29-115-400 52,0 61,0 0,60 6,3] 5,0(6,3) 5,0(6,3) ] 0,94 1,79 5,60
TH29-220-400 0,32
Ta6bnuuna 4.8
AnexTpuueckue napaMeTph! HaKaTbHWX Gponeswix Tpancpopmartopos TH30 — THB0 ¢ wactoroh nhTaowmed cem v

400 Ty B HOMHUMAABLHOM peXuMe

Momga#ocTs, BrA
Hanpsixenue propuusoff o6MoTkH, B Tok BrTopuunoff o6MoTKH, A
T
TunonoMuHan POMHA - M2KCH- nep:ll(m- Brisogsl o6MOTOK
TpaucopmaTopa HEAb- MaNbe HO# oG-
Hasg Hag MOTKH, A
3—4 56 7—8 (9 10—11 (12) 3—4 5—6 7—9 | o012
i 2 3 4 5 6 7 8 s f o | ul 1z
TH30-40-400 0,58
TH30-115-400 13,5 17,5 0,20 6,3] 6,3 5,0(6,3) 5,0(6,3) | 0,54 0,54} 0,54} 0,64
TH30-220-400 0,12
TH31-40-400 0,75
TH31-115-400 18 22 0.25 6,3§ 6,3] 5,0(6,3) 5,0(6,3) ]0,57]0,57{0,57| 1,15 _
TH31-220-400 0,13




HpoBoasicerue maba. 4.8

I 2 3 4 | 5 6 7 8 9 10 11 12
TH32-40-400 . 0,75 !
TH32-115-400 18 22 0,24 6,3 6,3] 5,0(6,3) 5,0¢6,3 |0,57|0,57] 0,87 }0,8
TH32-220-400 | 0,13
TH33-40-400 0,75
TH?33-115-400 18 22 0,25 6,3] 6,3| 5,0(6,3) 5,0(6,3) |0,48|0,74 0,74 0,9
TH33-220-400 0,13
TH34-40-400 0,85
TH34-115-400 21 27 0,29 6,3 6,3] 5,0(6,3) 5,0(6,3) 10,54 |0,54]0,54]| 1,71
TH34-220-400 0,15
TH35-40-400 0,85 ‘
TH35-115-400 21 27 0,29 6,3{ 6,3{ 5,0(5,3) 5,0(6,3) | 0,54 0,54 0,8 1,40
TH35-220-400 0,15
TH36-40-400 0,85 ) .
TH?36-115-400 21 27 0,29 6,31 6,3 5,0(6.3) 5,0(6,3 |0,8]0,81!0,810,8
TH36-220-400 0,15
TH37-40-400 1,00
TH37-115-400 28 33 0,35 6,3| 6,3 5,0(6,3) 5,0(6,3) | 0,58} 0,580,581} 2,70

~ THB37-220-400 0,25
Rel




Npodoascenue maba. 4.8

1 2 3 4 5 6 7 8 9 10 1t 12
TH38-40-400 1,05
11138-115-400 28 34 0,35 | 6,3| 6,3 5,0(6,3 | 5.0¢6.3 10,58 1,07 1,07 1,73
11138-220-400 0.19
I1119-40-400 1,10
11139-115-400 28 35 0.3 | 6,3] 6,3] 50,3 | 50,3 |0.,5]0.56]1,67]1,67
1 1139-220-400 0.20
TH40-40-400 1.10
T1140-115-400 28 35 0.3 | 6,3] 63| 5,0(6.3 | 5.0(6,3) (0,89 ]0.8]0,97/1,70
T1110-220-400 0.20
TH 41-40-400 1,25
T1141-115-400 37 41 0.40 | 6,3] 6,3] 5,0(6,3 | 5.0(6.3 |0,63]1,05]2,05]2,05
TH41-220-400 0.21
TH42-40-400 1,25
TH42-115-400 § 37 42 0.43 | 6.3| 6.3| 5,06,3% | 5.06.3 |0.61]1,75]|1,75]|1.75
11112-220-400 0,22
11143-40-400 : 1,15
TH43-115-400 37 42 045 | 6,3] 6,3]-50¢.3 | 5,0¢6.3 |0,8[0.8|0,8]350
TH43-220-400 0,22




IIpodonocernue maba, 4.8

1 2 3 4 5 6 7 8 9 10 1 12
A
TH44-40-400 1,25
TH44-115-400 37 42 0,43 6,3 6,3 5,0(6,3) 5,0(6,3) |0,98]/0,98]1,95]1,95
TH44-220-400 0,23
TH45-40-400 1.45
TH45-115-400 47 51 0,51 6,3| 6.3| 5,0(6,3) 5,06,3) |o,64]1,02]2,03]3,78
THA45-220-400 0,27
TH46-40-400 1,55
TH16-115-400 47 50 0,55 6,3 6,3 5,0(6,3) 5,0(6,3) [0,64]0,64]2,36]} 3,82
TH46-220-400 0,28
TH47-40-400 . 1,50
TH47-115-400 42 51 9,51 6,3 6,3| 5,0(6,3) 5,0(6,3) | 1,89 | 1,89 1,89 |1,8
TH47-220-400 0,27 .
TH48-40-400 1,46
TH48-115-400 47 51 0,51 6,3| 6,3} 5,0¢(6,9 5,0¢6,3) | 1,82} 1,8 )1,91}1,91
TH48-220-400 0,27
TH49-40-400 1,73
TH49-115-400 56 61 0,59 6,3] 6,3] 5,0(6,3) 5,0(6,3) | 0,642,251 2,25] 8,70
=, TH49-220-400 0,31
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[1podorsenue maba. 4.8

1 2 3 4 5 (] 7 8 g 10 1 12
TH50-40-400 1,78
TH50-115-400 56 61 0,59 6,3] 6,3} 5,0(6,3) 5,0(6,3) 1,00 | 2,001 2,00 | 3,90
TH50-220-400 0,31
TH51-40-400 1,75
TH51-115-400 56 6l 0,60 6,31 6,3} 5,0(6,3) 5,0(6,3) {0,8210,813,60( 3,60
TH51-220-400 0,32
TH52-40-400 1,95
TH52-115-400 67 73 0,68 6,3| 6,31 5,0(6,3) 5,0(6,3) {0.,64 2,113,955 3,95
TH52-220-400 0,35
TH53-40-400 v 1,97
TH53-115-400 67 73 0,69 6,3 6,3] 5,0(6,3) 5,0(6,3) |0,55| 3,35} 3,35 3,35
TH53-220-400 0,36
TH54-40-400 1,95
TH54-115-400 67 73 0,70 6,3 6,3 5,0(8,3) 5,0 (6,3) 1,90 11,90 { 3,40 | 3,40
TH54-220-400 0,35
TH55-40-400 2,20 B
TH55-115-400 67 83 0,80 6.3 6,3 5,0(6,3) 1,851 1,851 3,45 | 3,45

TH55-220-400

5,0 (6,3)




€81

Oxonvanue maba. 4.8

1 2 3 4 5 [} 7 ] 9 10 il 12
TH56-40-400 2,00
TH56-115-400 67 73 0,69 6.3] 6,3 50(3 5,0(6.3) 10,922,001 3.8]3.,85
T1156-220-400 0,36
TH57-40-400 2,42
T1157-115-400 70 87 0,85 6.31 6,31 5,0(6.3) 6,0(6,3) {0,561 3.50] 3,50 { 3,20
TH57-220-400 0,50
TH58-40-400 2.42
TH58-115-400 70 87 0,85 6,3| 6,3 5,0(6,3) 5,0(6,3) {1,601 3,101} 3,201 3.20
TH58-220-400 0,50
TH59 40-400 2,80
T1159-115-400 85 103 0,97 6,3 6,3 5.0(6.3) 5.0(6,3) | 3,3 (3,3 3,35] 3,38
TH59-220-400 0,5}
TH60-40-400 45
TH60- 115-400 105 126 1,30 6,31 83} 5,0(8,8) 5,0(6,3) | 4,15 4,15] 4,15 4,18
TH60-220-400 0,65




81

Tabannga 4.9

AaexTpAvecKHe MapamerTphl naxa.nsnux Gponennx Tpanchopmaropos THGI ¢ wacroToi muraomed cetn 400 'y
B HOMHHAJLHOM peXHMe

MougocTe, B-A HanpsiKenude BTOpHUHON OGMOTKH, B ] TOK BTOPHYHO} OGMOTKH, A
Tok Buisofitd 06MOTOK
Tunon: an - %
TpancibopNatopa Pl Bl P
Has nast MOTKH, A 3—4 (5) 6—7 (%) 5—10} 11—-12) 3-8 68 9—10 § 11—12
TH61-40-400 4,2
TH61-115-400 112 157 1,5 26 (30) 5,0(6,3) 6,3} 6,3]3,05]3,05{0,05}0.05
TH61-220-400 0.8

dneKTpHeCKHe NapaMeTpsl HAKaAbLHbX Gpovesnx tpanchopmaropos TH62 — TH66
¢ vacrotoit nutaomed cetn 400 Ty B HOMHHANTLMOM pexumMe

Tabanna 4.10

MousocTs, B-A Hanpaskenue nropuunoll oGMoTkH, B | Tok BropHuHOU O6MOTKH, A
Tox Buaoam 06MOTOK
TunouoMuwHas - . nepBuY-
-rpaucq;pua'ropa ::m_ ‘:,?;i"_ Ho#t oG-
wan Hast MOTKH, A 3—14 5—6 (7) 8—9 (10) 8t 5—7 8—10
‘ 1 2 3 4 5 6 7 8 9 10
TH62-40-400 4,60
TH62-115-400 146 146 1,60 36 5,0(6,3) 5,0 (6,3) 3,00 3,00 3,00
TH62-220-400 0,83




2

Oxonvdrue maba. 4.10

1 2 3 4 5 6 7 8 9 10
TH63-40-400 . 1,34 -
*TH63-115-400 47 51 0,49 36 5,0(6,3) 5,0(6,3) 0,92 1,10 1,10
TH63-220-400 0.25
TH64-40-400 6,50
TH64-115-400 227 227 2,30 6,3] 5,0(6,3) 5,0(6,3) 3,00 3,00 3,00
TH64-220-400 1,20
THE5-40-400 2,50 -
TH65-220-400 0,46-
TH66-40-400 2,15
TH66-115-400 67 75 0,70 25 5,0(6,3). ! 5,0(6,3) 1,78 1,78 1,78
TH66-220-400 0,40
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Tabaunua 4.1}

JneKkTpHuecKye NApaMeTpnl HAKAAbHBIX OponeBnix TpaHchopmaropos rtunos TH67 — TH7Q
¢ uacroto#t nytatowed ceru 400 I'y B nOMHMAILHOM DeXHMe

Magsocth, B A

Hanpsajyenue BTOpHiHON O6MOTKN, B

To# 8TOpHYHONK OGMOTHH, A

T e -
Tunonomunan nep?:m-
Tpancdopmatopa HOM H- MaKex Hoit 06 BaiBoAs 0GMOTOK
HaNb- Manp MOTHH, A -
Has Has
3md &6 7—8& (9) 9—1¢ ) 11—12 3—4 E—G 789N 910 | 1H—12
TH67-40-400 2,30
TH67-115-400 82 82 0,78 36,0§ 6,311,9(6,3)) - —- 12,00;0,8 10,80} - —
TH67-220-400 0,42
TH68-115-400 85 95 0,92 6,3 (140,0 6,3 6,3 — 5,40 {0,05] 2,70 | 4,80 | —
TH69-115-400 65 76 0,75 6,3 6,3 6,3 6,3| 6,3{0,8 1,70 1,70 10,86} 5,15
TH70-115-400 2,20
TH70-220-400 227 233 1,10 6.3 6.3 — — — 13,3 22,7 = — —




4.3. ManoraBapuribie Tpanciopmatopet THna TAH
€ YacTOTON nMTalouwen ceru 400 I'y

KOHCTPYKUMS U PASMEPH

Aroano nakanbHrle ManoralapuTHee tpanchopmaropst Tuna TAH
fipernasHavend AAA NHTaHA aHOAHHIX 11 HaKaJbHLIX Henefl paanosniex-
TPOHHOH annapaTypbl NPOMHIUIEHHOTO Ha3HAueHls C HOMHHAJbHHM
nanpsaxenneM muratowei cetnn 40, 115 11 220 B u uwactrorot 400 I'u

B 3aBucuMocTs OT rafapnTHOH MOLIHOCTH, TUROPasMépa MarHHTO-
npOBOAA, HOMIIHAJLHOIO HANPSMEHWs NHTAINS 1 KAHMaTiyeckoro He-
noanesns TtpaHcdopmartopw Tuna TAH nncior pasanunble raGapuTHhE
H ycTaHOBOUHBle pasMepn (cm. puc. 34, 356 u Taba 35, 37)

TpancpopMaropet Tima TAH ¢ wacroTod muratomedi cetn 400 T’
H3rOTOBANIOTCA Ha MAarHnTompoBodax Gponesoil koncTpykmmi [lepeuenn
npuMeHseMblX MarHuTONPOBOROB NpuBeied B Ta6a. 4.12.

Koucrpyxuus tpancdepmMaTopoR cnoco6Ha npOTHBOCTORTL MEXaHH-
YeCKHM H hJIMMaTIUECKUM BO3HelicTBIAM, COXPaHATL pabOTOCnOCOOHOCTh
IIPH MOBBIUIEHHOH BJaXHOCTII H BO BCEX CAYYasX TEMNEPATyPHHX BO3=~
AetierBuil  ofecneunsaThs HeOOGXOMIMEBIA 3anac 3JEKTPHUECKOH RpoYyHOC-
TH H30JALKHH OOMOTOK (cM. Tabn. 2,2—2.4),

YCROBMA SKCNNYATALIMU

Temnepatypa oKpykawuei cpelst . . . . Or —60 no +85°C
OTHOCHTe1bHAA BJAXXHOCTh BOSAYXa TIPH +40 C . . Jo98%
ArMocpeproe paBaeHHe (MOHHXKeHHoe) . . . . . . . Jo 6-1071 kila

(do 5 mm pr. cr.}
Hukanyeckoe Bo3AeHcTBHE TeMmepaTyp:

Aas rpascgopMmaTopoB ucmon¥enua B . . . . . Or —60 n0 +140°C
ans tpaHcdopmatopoB ucnoakerHs YXJI . . . Or —60 a0 +85°C
Bubpaunn B amanasone uactor oT 5 Ao 2500 Iy
C YCKOpeHHeM . . . . . . . Mo 20 g
Onuhounnie yhapel AJIHTEJinOCTb}O l—lO MC n cho-
peHHeM ., . . . . . . . . . . . o 500 g

MuoroxpaTthsie  yaapo JlJmTeJleOCTblO 1—80 MC H
yacroToli He Menee 40—60 leaPOB/MHH c ycKope-
HHEM . . . . . . . e e e e e s

Cpor cayx6u! . .

! Nonyckaerest SKCTLAYaTanus Tpanchopmartopos ThHna TAH npu uwacrore
nHTaloUeN ceTH, HaMmeHsouleiics B npenenax oT 380 go 1000 T'n, 8 Taxkxe B pe-

HHMAX MAKCHMAaAbHbIX MOlLlHOCTei'f'l Yha3aHHbIX B raGnnua‘( OCHOBHLIX TeXxunuye-
CKHX XapaKTepucTHk [IpH 3ToM cpok caymObl Tpaucdopmartopos He Menee 5000 o,

187

. Jo 100 g
He wmeHee 10000«



TaGauna 4.12

MarauTonpoeoasl, NpUMeUsieMbie B AHOARO-HAKAMBNLIX TparchopMaTopax °
Tuna TAH ¢ uacroroit nurawdwest cern 400 'y

Tunouomunan Tunopasmep THNOHOMHHAM Tanopasmep
TpanchaopMaTopa MAarHMTONPOBOAR TpaucdopmaTopa MargUTONpPOBOAS
t 2 1 2
TAH1-40-400 TAH14-40-400
TAH1-115-400 TAHI14-115-400
TAH1-220-400 TAH14-220-400
TAH2-40-400 TAHI15-40-400
TAH2-115-400 TAHI15-115-400
TAH2-220-400 TAH15-220-400
TAH3-40-400 TAH16-40-400
TAH3-115-400 TAH16-115-400
TAH3-220-400 TAH16-220-400
TAH4-40-400 Hiox 10 TAH17-40-400
TAH4-115-400 TAH17-115-400
TAH4-220-400 TAH17-220-400
TAHS5-40-400 TAH18-40-400
TAHS5-115-400 TAHI18-115-400 ormoxi2,5
TAH5-220-400 TAH18-220-400
TAHG6-40-400 TAHI19-40-400
TAH6-115-400 TAH19-115-400
TAHB8-220-400 TAH19-220-400
TAH7-40-400 TAH20-40-400
TAH7-115-400 TAH20-115-400
TAHT7-220-400 TAH20-220-400
TAHS-40-400 TAH21-40-400
TAHS-115-400 TAH21-115-400
TAHS8-220-400 TAH21-220-400
TAH9-40-400 TAH22-40-400
TAHS-115-400 TAH22-115-400
TAHS-220-400 TAH22-220-400
T2H23~40-400

AH10-40-400 TAH23-115-400
'}:AHIO-l(l)S-‘lOO TAH23-220-400
TAH10-220- 400 TAH24-40-400
TAH!11-40-400 TAH24-115-400
TAHI1-115-400 TAH24-220-400
TAHI1-220-400 TAH25-40-400 110X 16
TAH12-40-400 | WH0X12,5 | TAH25-115-400
TAHI2-115-400 TAH25-220-400
TAH12-220-400 TAH26-40-400

AH13-10-400 TAH26-115-400
%AHII&- 115-400 TAH26-220-400
*‘TAHI13-220-400 .

188



Il podosscenue maba. 4.12

2

TAH27-40- 400
TAH27-115-400
TAH27-220-400

TAH28-40-400
TAH28-115-400
TAH28-220-400

TAH28-40-400
TAH29-115-400
TAH29-220-400

TAH30-40-400
TAH30-115-400
TAH30-220- 400

TAH31-40-400
TAH31-115-400
TAH31-220-400

TAH32-40-400
TAH32-115-400
TAH32-220- 400

TAH33-40-400
TAH33-115-400
TAH33-220-400

TAH34-40-400
TAH34-115-400
TAH34-220-400

TAH35-40-400
TAH35-115-400
TAH35-220-400

HImox 16

TAH41-40-400
TAH41-115-400
TAH41-220-400

TAH42-40-400
TAH42-115-400
TAH42-220-400

TAH43-40-400
TAH43-115-400
TAH43-220-400

TAH44-40-400
TAH44-115-400
TAH44-220-400

TAH45-40-400
TAH45-115-400
TAH45-220-400

TAH46-40-400
TAH46-115-400

TAH46-220-400 -

TAH47-40-400
TAH47-115-400
TAH47-220-400

TAH48-40-400
TAH48-115-400
TAH48-220-400

TAH49-40-400
TAH49-115-400
TAH49-220-400

HI110:¢ 20

TAH36-40-400
TAH36-115-400
TAH36-220-400

TAH37-40-400
TAH37-115-400
TAH37-220-400

TAH38-40-400
TAH38-115-400
TAH38-220-400

TAH39-40-400
TAH39-115-400
TAH39-220-400

TAH40-40-400
TAH40-115-400
TAH40-220-400

110X 20

TAHS50-40-400
TAHS50-115-400
TAHG50-220-400

TAHS51-40-400
TAHS51-115-400
TAH51-220-400

TAH52-40-400
TAH52-115-400
TAHS52-220-400

TAH53-40-400
TAHS53-115-400
TAHS53-220-400

TAH54-40-400
TAHS54-115-400
TAH54-220-400

/112X 16
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Tpodorwenue maba 4.12

1

2

TAHS55-40-400
TAHS55-115-400
TAH55-220-400

TAHS56-40-400
TAH56-115-400
‘TAHS56-220-400

TAHS57-40-400
TAHS7-115-400
TAHS57-220-400

TAHS58-40-400
TAHS58-115-400
TAHS58-220-400

‘TAH59-40-400
TAH59-115-400
TAHS9-220-400

TAH60-40-400
TAHS60-115-400
TAHG60-220-400

TAH61-40-400
TAH61-115-400
TAH61-220-400

112 16

TAH62-40-400
TAHG62-115-400
TAH62-220-400

TAH63-40-400
TAH63-115-400
TAH63-220-400

TAH64-40-400
TAH64-115-400
TAH64-220-400

TAH65-40-400
TAHG65-115-400
TAH65-220-400

TAH66-40-400
TAH66-115-400
TAH66-220-400

TAH67 -40-400
TAHG67-115-400
TAH67-220-400

TAH68-40-400
TAHG68-115-400
TAHG68-220-400

190

11220

TAHGE9-40-400
TAH69-115-400
TAH69-220-400
TAH70-40-400
TAH70-115-400
TAH70-220-400
TAH71-40-400
TAH71-115-400
TAH71-220-400
TAH72-40-400
TAH72-115-400
TAH72-220-400
TAH73-40-400
TAH73-115-400
TAH73-220-400
TAH74-40-400
TAH74-115-400
TAHT74$-220-400
TAH75-40-400
TAH75-115-400
TAH75-220-400
TAH78-40-400
TAH76-115-400
TAHT76-220-400
TAH77-40-400
TAH77-115-400
TAH77-220-400

D112 20

.TAH78-40-400

TAH78-115-400
TAH78-220-400

TAH79-40-400
TAH79-115-400
TAH79-220-400
TAHS80-40-400
TAH80-115-400
TAH80-220-400
TAHB81-40-400
TAHS!-115-400
TAHS81-220-400
TAHS82-40-400
TAH82-115-400
TAH82-220-400

TAHS83-40-400
TAHS83-115-400
T AH83-220-400

U112 25



Hpodorxcenue maba. 4.12

1

2

TAH84-40-400
TAH84-115-400
TAH84-220-400
TAH85-40-400
TAHS85-115-400
TAH85-220-400
TAHS86-40-400
TAH86-115-400'
TAHS86-220-400
TAH87-40-400
TAHS87-115-400
TAH87-220-400
TAHS88-40-400
TAHS88-115-400
TAH88-220-400
TAHS89-40- 400
TAHS89-115-400
TAHS89-220-400
TAH90-40-400
TAHS0-115-400
TAHS0-220-400
TAH91-40-400
TAHS91-115-400
TAH91-220- 400

TAH92-40-400
TAH92-115-400
TAH92-220-400
TAH93-40-400
TAH93-115-400
TAH93-220-400
TAH94-40-400
TAH94-115-400
TAH94-220-400
TAHS5-40-400
TAH95-115-400
TAH95-220-400
TAH96-40-400
TAH96-115-400
TAHS6-220-400
TAH97-40-400
TAH97-115-400
TAH97-220-400
TAH98-40-400
TAH98-115-400
TAH98-220-400

HIJT12X25

V16X 16

TAH99-40-400
TAH99-115-400
TAH99-220-400
TAH100-40-400
TAH100-115-400
TAHI100-220-400
TAH101-40-400
TAHI101-115-400
TAH101-220-400
TAH102-40-400
TAH102-115-400
TAH102-220-400
TAH103-40-400
TAH103-115-400
TAH!103-220-400
TAH!104-40-400
TAH104-115-400
TAH104-220-400

TAH105-40-400
TAHI105-115-400
TAH!105-220-400
TAH106-40-400
TAH106-115-400
TAH106-220-400
TAH107-40-400
TAH107-115-400
TAH107-220-400
TAH108-40-400
TAH108-115-400
TAH108-220-400
TAH109-40-400
TAH109-115-400
TAHI109-220-400
TAH110-40-400
TAH110-115-400
TAH110-220-400

TAHI111-40-400
TAHI111-115-400
TAH111-220-400

TAH112-40-400
TAH112-115-400
TAHI112-220-400

TAH113-40-400
TAH113-115-400
TAHI113-220-400

116 16

II116¢ 20
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Oxonuanue maba. 4.12

2

TAH114-40-400
TAH114-115-400
TAH114-220-400
TAH!15-40-400
TAH!15-115-400
TAH115-220-400
“TAH116-40-400
TAH116-115-400
TAH116-220-400
TAH!117-40-400
TAH117-115-400
TAH117-220-400
TAH118-40-400
TAH118-115-400
TAH118-220-400
TAH119-40-400
TAH!19-115-400
TAHI19-220-400
TAH120-40-400
TAH120-115-400
TAH120-220-400
TAHI21-40-400
TAHI121-115:400
TAH121-220-400
TAH!122-40-400
TAH122-115-400
TAH122-220-400

HIT16x32

TAH123-40-400
TAH123-115-400
TAH123-220-400
TAH124-40-400
TAH!124-115-400
TAH124-220-400
TAH125-40-400
TAHI125-115-400
TAH125-220- 400
TAH126-40-400
TAH126-1156-400
TAH126-220-400
TAH127-40-400
TAHI127-116-400
TAH127-220-400
TAH128-40-400
TAH128-115-400
TAH128-220-400

120 % 25

TAH129-40-400
TAH129-115-400
TAH129-220-400
TAH!30-40-400
TAHI130-116-400
TAHI130-220-400
TAH131-40-400
TAHI131-115-400
TAH131-220-400

1120 40
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Puc. 4.9, DierTpHuecKHe NPHHNUANaJbHblE CXeMbl aHOAHO-HAKaJbHHX TpaHcdop-
MaToOpoB C vacroToil nurtalomieit cerm 400 I'm:

a— TAH1—TAH49; 6 — TAHS50—TAHI131, HanpsaxkeHHe CeTH NHOAZAETCH HA BbI-
BOAbI I B 2, OTBOZ 2a HMeEeTcsi TOJbHKO Y ']rgpaﬂcd)opna'ropoa ¢ HarnpAXKeHHEM CeTH
220

OCHOBHbIE MAPAMETPDI

OcHOBHEle 3JEKTPHYECKHE INlapaMerpbl aHOAHO-HAKAJbHHX MaJjora-
Gaputunix tpaHchopmaropoB THna TAH GponeBoil KOHCTPYKUHH € dac-
totol mutajouiefi cern 400 Iy npusenens B Ta6a 4.13 u 4.14.

Hau6oJbiliHe OTKAOHeHHs Hanpsmxeguit BTOPHIHHX OOGMOTOK TPaHC-
dopmatopos tuita TAF, usMepensrie B HOMHHAJBHOM PEXHME IpH
HOPMAJILHBIX KJIMMATHYECKHX YCJOBHSAX — IKCnJyaTalsH,  COCTaBlAser
#4:5% pas ocuoBHEX M 10% paJaT KOMIEHCAUHOHHEIX OOGMOTOK.

Hay6onbiune OTKAOHeHHsS HAUDPSIKEHHS BTOPUIHBIX OGMOTOK TPanC-
dopmaTopoB, H3MepeHHHE B HOMHHAJBHOM PEXHME IPH NOBLILCHHOH
Temneparype (+85°C), cocraBasior —6, -+3% A9 OCHOBHEX H —13,
+10% aas1 KOMIEHCAUHOHHBIX OGMOTOK.

HauGonbuiie OTKAOHEHHS HANPSXEHHS BTOPHIHHIX OGMOTOK TPaHC-
(opMaTOPOB, #3MepeHHHe B HOMHHAJBHOM pEXKHME IIPH NOHHIKEHHOH
teMneparype {—60°C), cocraBasor —3, +20% a1 ocHoBHHX H —10,
+20% ana KoMmeHCALHOHHEX OGMOTOK.

ConpoTuBjienne H3OAAUMH MexAY OGMOTKAMH, a TaKXKe Mexay 06-
MOTKAMH B KOPHOycoM Tpaxcdopmaropa — Godee 1000 MOwm.

193
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¥t

duextpuyeckue NapaMerpst aHORHO-HakanbHuix Tpanchopmaropos TAHI—TAH49 ¢ wacroeroit nurawwedt cern

400 T'y B HOMHHAALHOM pEXHME

Tabauna 4.13

Momgocrs, B-A Hanpsixende BTopHUHO oGMOTKH, B ’ Tok BTOpHUHOj OGMOTKH, A

T R
T unoroMuyan Osiqgﬁﬁ BuiBOAB DGMOTOK

TpancdopmMaropa HOMEHAJL- MAaKCH+ OGMOTKH,

Had anpRan A T rs Lm0 | t—i2 | 10—1405) | 0—4; 5t | 7g; 9—po] TIZ

i 2 3 4 5 6 7 3 9 10 11 12
TAH1-40-400 1,23

TAHI1-115-400 33 37 0,39 28 28 6,3 6,3 5,0(6,3)] 0,180 0,175 1,35
TAH1-220-400 0,22
TAH2-40-400 1,23

TAH2-115-400 33 37 0,39 56 40 16 6,3 5,0(6,3) { 0,080 0,110 1,35
TAH2-220-400 0,22
TAH3-40-400 ,23

‘TAH3-115-400 33 37 0,39 56 56 12,6 6,3 5,0(6,3) | 0,080 0,095 1,35
TAH3-220-400 0,22
TAH4-40-400 1,23

TAH4-115-400 33 37 0,39 80 56 {24 6,3 5,0(6,3) { 0,060 0,070 1,35
TAH4-220-400 0,22
TAHS5-40-400 ,23

TAHS5-115-400 33 37 0,39 125 112 13 6,3 5,0(6,3) | 0,042 0,044 1,35
TAHS5-220-400 0,22




~ MMpodoamenue mabnr, 4.13
4 5 9 10 1 12
T AH6-40-400 1,23
TAH6-115-400 33 37 0,39 [180 | 112 |20 6, 5,0(6,3) | 0,030 | 0,035 1,35
T AH6-220-400 0,22
TAHT7-40-400 1,23
TAH7-115-400 33 37 0,39 160 1 20 6,3 5,0(6,3) { 0,031 0,031 1,35
TAH7-220-400 0,22
TAHS8-40-400 1,23
TAHS8-115-400 37 0,39 200 180 | 20 6,3 5,0(6,3)] 0,025 0,027 1,35
TAHS-220-400 0,22
TAH9-40-400 1,23
TAH9-115-400 33 37 039 | 224 | 125 |25 6,3 15,063 ] 0,025 | 0,027 1,35
TAH9- 220-400 022
-
TAH 10-40-400 1,32
TAHI0- 115-400 42 47 047 | 28 | 28 | 6,3| 6,3 15,006,3| 0,220 | 0,250 1,35
TAH10-220-400 0,25
TAH11-40-400 1,32
TAH!1-115-400 42 47 0,47 56 | 56 | 12,6| 6,3 {5,006,3]| 0,110 | 0,125 1,65
TAHI11-220-400 0,25
TAH12-40-400 1,32
TAHI12-115-400 42 47 0,47 56 40 16 6,3 5,0(6,3) | 0,110 0,150 1,65
2 TAH12-220-400 0,25
&




961

Ipodonncenuz raba. 4.13

10

11

12

TAH13-40-400 1,32
TAH13-115-400 42 47 0.47 80 | 80 | 20 6,3 |5,06,3| 0,075 | 0,000 | 1,65
TAH13-220-400 0,25
TAH14-40-400 1,32
TAH14-115-400 42 47 0.47 80 | 56 | 24 6,3 15,06,3)| 0,080 | 0,105 | 1,65
TAH14-220-400 0.25
TAH15-40-400 1,32
TAHI15-115-400 42 47 0,47 | 125 [ 112 | 13 6,3 |5,06,3)| 0,063 | 0,062 | 1,65
TAH 15-220-400 0,25
TAH16-40-400 1,32
TAH16-115-400 42 47 0,47 | 180 [ 112 | 20 6,3 |5,06,3)| 0,04 | 0,050 | 1,65
TAHI16-220-400 0.25
TAHI7-40-400 1,32
TAH17-115-400 42 47 047 | 160 | 140 | 20 6,3 |5,06,3)| 0,040 | 0,051 | 1,65
TAHI17-220-400 0.25
TAH18-40-400 1,32
TAH18-115-400 42 47 0,47 | 224 [125 | 25 6,3 |5,06,3)| 0,032 | 0,046 | 1,65
TAH18-220-400 0.25
TAH19-40-400 1,32
TAH19-115-400 42 47 0,47 {200 | 180 | 20 6,3 15,06,3)| 0,03 | 0,038 | 1,65

TAH19-220-400




Mpodoancenue taGr 4.13

1 3 4 5 6 7 8 9 10 it i2
TAH20-40-400 1,32
TAH20- 115-400 42 47 047 | 315 [125 | 25 6,3 |5,06,3)| 0,02 | 0,032 | 1,65
TAH20-220-400 0.25
TAH21 -40-400 1,32 )
TAH21 -115-400 42 47 0,47 | 250 | 224 |26 6,3 |5,06,3)| 0,027 | 0,031 | 1,65
TAH21-220-400 0.25
TAH22-40-400 1,62
TAH22-115-400 49 56 0,56 28 | 28 |6,3 6,3 [5,06,3)| 0,265 | 0,32 1,85
TAH22-220-400 0.30
TAH23-40-400 1,62
TAH23- 115-400 49 56 0,56 56 | 56 |12,6| 6,3 |5,06,3)| 0,144 | 0,140 | 1,85
T AH23-220-400 0,30
T AH24-40-400 1,62
TAH24-115-400 49 56 0.56 56 | 40 | 16 6,3 |5,06,3| 0,144 | 0,170 | 1,85
T AH24-220-400 0,30
TAH25-40-400 1,62
TAH25- 115-400 49 56 056 | 80 | 8 |20 6,3 |5,06,3)| 0,09 | 0,104 | 1,85
TAH25-220-400 .30
TAH26-40-400 1,62
_ TAH26-115-400 49 56 0.56 80 | 56 | 24 6,3 |5,06,3| 0,09 | 0,130 | 1,85
S TAH26-220-400 0.30




861

Mpodorscenus raba. 4.13

1 2 3 4 5 6 7 8 9 10 11 12
TAH27-40-400 1,62
TAH27-115-400 49 56 0,56 | 125 | 112 | 13 6,3 |5,006,3]| 0,06 | 0,080 | 1,85
TAH27-220-400 0,30
TAH28-40-400 1,62
TAH28-115-400 49 56 0’56 | 180 {112 | 20 6,3 |5,006,3| 0,05 | 0,05 | 1,8
TAH28-220-400 0,30
TAH29-40-400 1,62
TAH29-115-400 49 56 056 | 160 | 140 | 20 6,3 |5,06,3)| 0,052 | 0,056 | 1,85
TAH29-220-400 0.30
TAH30-40-400 1,62
TAH30- 115-400 49 56 0,56 | 224 |125 | 25 6,3 |5,006,3)] 0,039 | 0,04 | 1,85
TAH30-220-400 0,30
TAH31 -40-400 1,62
TAH31-115-400 49 56 0,56 | 200 | 180 | 20 6,3 |5,06,3)| 0,042 | 0,045 | 1,85
TAH31-220-400 0,30
TAH32-40-400 1,62
TAH32-115-400 49 56 056 | 250 |224 | 26 6,3 |5,006,3)| 0,033 | 0,037 | 1,8
TAH32-220-400 0,30




Mpodoancenue taba. 4.13

1 2 3 4 5 6 7 8 9 10 1 12
TAH33-40-400 [,62
TAH33-115-400 49 56 ,56 125 25 6,3 5 3) 0,031 0,043 1,85
TAH33-220-400 30
TAH34-40-400 1,62
TAH34-115-400 49 56 0,56 280 35 6,3 5,0(6,3) 0,026 0,030 1,85
TAH34-220-400 0,30
TAH35-40-400 1,62
TAH35-115-400 49 56 0,56 355 200 25 6,3 5,0(6,3) 0,027 0,029 1,85
TAH35-220-400 0,30
TAH36-40-400 1,93
TAH36-115-400 58 67 0,67 28 28 6,3 6,3 5,0(6,3) 0,290 0,380 2,30
TAH36-220-400 0,34
TAH37-40-400 1,93
TAH37-115-400 58 67 0,67 55 56 12,6 6,3 5,0(6,3) 0,164 0,164 2,30
TAH37-220-400 0,34
TAH38-40-400 1,93
TAH38-115-400 58 67 0,67 56 40 16 6,3 5,0(6,3) 0,164 0,190 2,30
3 TAH38-220-400 0,34
<




00%

Ipodonncenne Taba. 4.13

10

8

12

TAH39-40-400 1,93

TAH39-115-400 58 67 0,67 | 8 | 8 | 20 6,3 |5,0(6,3)| 0,108 | 0,118 2,3
TAH39-220-400 0,34

T AH40-40-400 1,93

TAH40- 115-400 58 67 0,67 | 8 | 56 | 24 6,3 |5,0(6,3)] 0,108 | 0,146 2,3
T AH40-220-400 0,34

TAHA41-40-400 1,93 .

TAH41-115-400 58 67 0,67 |125 |[112 | 13 6,3 |5,06,3)] 0,074 | 0,085 2,3
TAH41-220-400 0,34

TAHA42-40-400 1,93

TAH42-115-400 58 67 0,67 |180 | 112 | 20 6,3 |5,06,3)] 0,056 | 0,067 2,3
TAH42-220-400 0,34

T AH43-40-400 1,93

TAH43-115-400 58 67 0,67 160 {140 | 20 6,3 |5,06,3)| 0,05 | 0,070 2,30
TAH43-220-400 0,34

T AH44-40-400 1,93

TAH44-115-400 58 67 0,67 {224 | 125 | 25 6,3 |5,0¢6,3)| 0,043 | 0,065 2,30
TAH44-220-400 0,34




102

Okonuanue rabar. 4.13

1 3 4 5 6 7 8 9 10 11 12
TAH45-40-400 1,93
TAH45-115-400 58 67 0,67 |20 |18 | 2 6,3 |5,06,3)| 0,045 | 0,056 2,30
TAH45-220-400 0,34
TAH46-40-400 1,93
TAH46-115-400 58 67 0,67 | 250 | 224 | 26 6,3 |5,0(6,3)| 0,037 | 0,042 2,30
TAH46-220-400 0,34
TAH47-40-400 1,93 .
TAH47-115-400 58 67 0,67 |315 {125 | 25 6,3 |5,06,3)| 0,031 | 0,063 2,30
TAHA7-220-400 0,34
TAH48-40-400 1,93
TAH48-115-400 58 67 0,67 | 315 | 280 | 35 6,3 |5,006,3] 0,029 | 0,03 | 2,30
TAH48-220-400 0,34
TAH49-40-400 ,93
TAHA49- 115-400 58 67 0,67 |[355 {200 | 25 6,3 (5,0(6,3)| 0,029 | 0,039 2,30
TAH49-220-400 0,34




0%

JnexTpUHECKHEe TIAPAMBTPH AHOAHO-HAKAMbHBIX Tpaucdopmartopos Tunor TAH50—TAH131

¢ yacroroil nurawouieit cetn 400 Ty B HOMMHAABLHOM PexHMe

Tabauna 4.14

Hanp#mxenue sTopu4HOlt o6MotkH, B | Tox BTOpHUHOIl OGMOTKH, A
THIOHOMHHA Mot nepqx;?»x}fmoﬁ Brtsolkt 0GMOTOK
TpaxcopmaTopa HOCTh, | oaporsi, l
—8; —12; 78; —12; 5—16;
s~ 5—6 | J0h vy t5—16 | a4 56| 7 o Y
1 2 3 4 5 6 7 8 9 10 13
TAH50-40-400 2,40
TAH50-115-400 0,77 28 28 6,3 0,390 0,480 0,480
TAHGS0-220-400 0,43
TAHb5140-400 2,40
TAH51115-400 0,77 56 56 12,6 0,200 0,235 0,236
TAHB1220-400 0,43
TAH52-40-400 2,40
TAHb52-115-400 0,77 56 40 16,0 0,200 0,290 0,290
TAHb52-220-400 80 0,43 5,0(6,3) 2,00
TAHSE3-40-400 ,40
TAH53-115-400 0,77 80 80 20 0,160 0,145 0,145
TAHB53-220-400 ,43
TAH54-40-400 2,40
TAHB4-~ 15-400 0,77 80 56 0,150 0,190 0,190
TAHb54-220-400 0,43




Hpodoascenue Taba. 4.14

1 9 3 4 5 6 7 8 9 10 i1

TAH55-40-400 2,40

TAH55-115-400 0,77 125 112 13 0,105 | 0,115 | 0,115

TAH55-220-400 0.43

"TAH56-40-400 2,40

TAH56-115-400 80 0,77 180 112 20 |5.06.3)| 0,105 | 0,115 | 0,115 2,00

TAH56-220-400 0,43

TAHS57-40-400 2,40

TAH57-115-400 0,77 160 140 20 0,070 | o,110 | 0,110

TAH57-220-400 0,43

TAH58-40-400 2,40

TAH58-115-400 0,77 224 125 25 0,070 | 0,100 | 0,100

TAHS58-220- 400 0,43

TAH59-40-400 2,40

TAH59- 115-400 0,77 200 180 20 0,065 | 0,085 | 0,085

TAH59-220-400 0,43

TAH60-40-400 2,40

TAH60- 115-400 0,77 250 224 26 0,073 | 0,064 | 0,073

T AH60-200-400 0,43

TAHS61 -40-400 2,40

TAHS!-115-400 0,77 315 125 25 0,045 | 0,088 | 0,088
§ TAHG61-220-400 0,43




Y02

Hpodossenue taba. 4.14

1 4 6 9 10 11
TAHG2-40-400 2,40
TAH62-115-400 0,77 315 280 35 0,040 | 0,047 | 0,047
TAH62-220-400 0,43
80 2,00
TAH63-40-400 2,40
TAH63-115-400 0,77 355 200 25 0,040 | 0,059 | 0,059
TAH63-220- 400 0,43
TAH64-40-400 2,55
TAH64-115-400 0,92 28 28 6,3 0,450 | 0,600 | 0,600
T AH64-220-400 0,46
TAH65-40-400 2,55
TAH65-115-400 0,92 56 56 12,6 0,230 | 0,295 | 0,295
TAH65-220-400 0,46
TAH66~40-400 2,55
TAH66-115-400 94 | 0,92 56 40 16 5,0(6,3) | 0,240 | 0,350 | 0,350 2,20
TAH66-220-400 0,46
TAH67-40-400 2,55
TAH67-115-400 0,92 80 80 20 0,175 | 0,190 | 0,190
TAH67-220-400 0,46
TAH68-40-400 2,55
TAH68-115-400 0,92 80 56 24 0.175 | 0,240 | 0,240
TAH68-220-400 0,46




[}
(=)

S

Ipodoasicenue tabr 4.14
1 2 3 4 5 6 7 8 9 10 1

TAH69-40-400 2,55
TAH69-115-400 0,92 125 112 13 0,130 0,135 0,135
TAH69-220-400 0,46
TAH70-40-400 2,55
TAH70-115-400 , 180 112 20 0,095 0,120 0,120
TAH70-220-400 0,46
T 40-400 2,55
TAH71- 15-400 94 0,92 160 140 20 5,0(6,3)| 0,100 0,107 0,107 2,20
TAH71-220-400 ,46
AH72-40-400 2,55
AHT72-115-400 ,92 224 125 25 0,075 0,110 0,110
AH72-220-400 ,46
T 40-400 2
TAHT73-115-400 0,92 200 180 20 0,064 0,068 0,068
TAH73-220-400 0,
TAH74-40-400 2,55
TAH74-115-400 0,92 250 224 26 0,064 0,068 0,068
TAH74-220-400 0,

40-400 2,55
TAH75-115-400 0, 315 125 25 0,050 | 0,115 | 0,115
TAH75-220-400 0,



90%

ITpoBoascenue taba. 4.14

10

133

TAH76-40-400 2,55
TAH76-115-400 0,92 315 280 35
TAH76-220-400 o | 016
TAH77-40-400 2,55
TAH77-115-400 0,92 355 200 25
TAHT77-220-400 0,46
TAH78-40-400 3,

AH78-115-400 1, 56 56 12,6
T AH78-220-400 0,55
TAH79-40-400 3,10
TAH79-115-400 1,10 56 40 16
TAH79-220-400 0,55
TAH81 -40-400 3,10
TAHS81-115-400 112 1,10 80 56 24
TAHS1-220-400 0,55
TAHS2-40-400 3,10
TAHS2-115-400 1,10 28 28 6,3
TAH82-220-400 55
TAH84-40-400 3,10
TAHS84- 15-400 1,10 180 1 20
T AH84-220-400 ,55

5,0(6,3)

0,050 0,055 0,055
2,20
0,050 0,055 0,055
0,300 0,330 0,330
0,290 0,420 0,420
0,200 0,295 0,295 2,60
0,620 0,650 0,650
0,115 0,148 0,145




Ipodoasiente Taba. 4.14

1 2 3 4 5 6 7 8 9 10 11

TAHB85-40-400 3,10
TAH85- 115-400 ,10 160 140 20 0,120 125 | 0,125
TAHB85-220-400 0,55 ,
TAHS6-40-400 3,10
TAHS86-115-400 1,10 224 125 25 0,09 | 0,130 | 0,130
TAH86-220-400 0,55
TAHS7-40-400 3,10
TAHS7- 15-400 12 | 1,10 200 180 20 |5.,0(6,3| 0,090 | 0,110 | 0,110 2,60
TAHS7-220-400 0,55
TAHS8-40-400 3,10
TAHS8-115-400 1,10 250 224 26 0,085 | 0,073 | 0,085
TAHS8-220-400 0,55
TAH89-40-400 3,10
TAHS9-115-400 10 315 125 26 0,065 { 0,130 | 0,130
TAHB89-220-400 0,55
TAH90-40-400 3,10
TAHO90- 115-400 1,10 315 280 35 0,060 | 0,065 | 0,065
T AH90-220-400 0.55
TAH91 -40-400 3,10
TAH91-115-400 {,10 355 200 25 0,050 | 0,095 | 0,095

2 TAH91-220-400 0,53

-



802

Dpodoamenue Taba. 4.14

9

10

11

TAH92-40-400 3,60

TAH92-115-400 1,30 28 28 6,3
TAH92-220-400 0,65

TAH93-40-400 3,60

TAH93-115-400 1,30 56 56 12,6
TAH93-220-400 0,65

TAH94-40-400 3,60

TAH94-115-400 1,30 56 40 16
TAH94-220-400 0,65

TAH95-40-400 3,60

TAH95-115-400 1,30 80 80 20
TAH95-220-400 0,65

TAH96-40-400 3,60

TAH96-115-400 1,30 125 12 13
TAH96-220-400 0,65

TAH97-40-400 3,60

TAH97-115-400 135 1,30 180 112 20
TAH97-220-400 0,65

TAH98-40-400 3,60

TAH98-115-400 1,30 160 140 20
TAH98-220-400 0,65

5,0(6,3)

0,700 | 0,790 | 0,790
0,330 | 0,410 | 0,410
0,27 0,560 | 0,560
0,230 | 0,280 | 0,280
0,180 | 0,190 | 0,19
0,130 | 0,175 | 0,175
0,140 | 0,155 | 0,155

3,30



ITpodonrscenue 1aba. 4.14

1 2 3 4 5 [ 7 8 9 10 11

TAH99-40-400 3,60
TAH99-115- 400 1,30 224 125 25 0,100 | 0,160 | 0,160
TAH99-220-400 0,65
TAH100-40-400 3,60
TAH100-115-400 1,30 200 180 20 0,095 | 0,140 | 0,140
TAH100-220-400 0,65
TAH101-40-400 3,60
TAHI101-115-400 1,30 250 224 26 0,087 | 0,100 | 0,100
TAHI101-220-400 0,65
TAH102-40-400 3,60
TAH102- 115-400 135 | 1,30 315 125 35 |5,06,3] 0,077 | 0,150 | 0,150 | 3,30
TAH102-220- 400 0.65
TAH103-40-400 3,60
TAH103-115-400 1,30 315 280 35 0,065 | 0,083 | 0,083
TAK103-220-400 0,65
TAH104-40-400 3,60
TAHI104-115-400 1,30 355 200 25 0,065 | 0,105 | 0,105
TAH104-220-400 0,65
TAH105-40-400 4,28

o TAHI05-115-400 158 | 1,52 125 112 13 0,23 | 0,195 | 0,230 | 4,00

S TAH105-220-400 0,79



TTpodorncenue raba. 4.14

H 2 3 4 5 6 7 8 9 10 1
TAH106-40-400 4,98
TAH106-115-400 1,52 180 112 20 0,160 | 0,190 | 0,19
TAHI106-220-400 0,79
TAH107-40- 400 4,28
TAH107-115-400 158 1,52 160 140 20 |5,0(6.3)| 0,160 0,175 0,175 4,00
TAH107-220-400 0.79
TAH108-40-400 4,98 '
TAH108- 15-400 1.52 294 125 25 0,120 | 0,180 | 0,180
TAH108-220-400 0.79
TAH109-40-400 4,98
TAH109-115-400 1,52 200 180 20 0,130 | 0,140 | 0,140
TAH109-220-400 0.79
TAH110-40-400 4,98
TAH!10-115-400 1,52 315 280 35 0,090 | 0,080 | 0,09
TAH110-220-400 0.79
TAH111-40-400 4,98
TAHI11-115-400 1,52 250 224 26 0,105 | 0,110 | 0,110
TAH111-220-400 .79
TAH112-40-400 ,28
TAHI112-115-400 1,52 315 125 25 0,09 0,150 | 0,150
TAH112-220-400 0,79

/




I podoancenue raba. 4.14

2 3 4 5 6 7 8 9 10 11
TAH113-40-400 4,28
TAH113-115-400 158 1,52 355 200 25 0,070 0,130 0,130 4,00
TAH113-220-400 ,79
TAH114-40-400 6,95
TAH114-115-400 2,40 125 112 13 0,360 0,390 0,390
AH114-220-400 1,27
AH115-40-400 6,95
TAH115-115-400 ,40 180 112 20 0,320 0,285 0,320
TAH115-220-400 1,27
TAH116-40-400 6,95
TAH116-115-400 2,40 160 140 20 0,320 0,260 0,320
TAH116-220-400 1,27
TAH117-40-400 6,95
TAH117-115-400 250 2,40 224 125 25 5,0(6,3) | 0,240 0,270 0,270 5,00
TAH117-220-400 1,27
TAH118-40-400 6,95
AH118-115-400 ,40 200 180 20 0,220 0,250 0,250
AH118-220-400 1,27
AH119-40-400 6,95
TAH! 9-115-400 2,40 250 224 26 0,180 0,190 0,190
& AH119-220-400 1,27




(49

ITpodorscenue Tabr 4.14

9

10

13

AH120-40-400 6,95

TAH120- 115-400 2'40 315 125 25
TAH120-220- 400 1,27

TAH121-40-400 6,95

TAHI121-115-400 250 | 240 315 280 35
TAH121-220-400 1,27

TAH122-40-400 6,95

TAHI22-115-400 2,40 355 200 25
TAH122-220-400 1,27

TAH123-40-400 9,

TAH123-115-400 3,20 224 125 25
TAH123-220-400 1,64

TAH124- 40-400 9,00

TAH124-115-400 330 | 3,20 200 180 20
TAH124-220-400 .64

TAH125-40-400 9,00

TAHI125-115-400 3.20 315 280 35
TAH125-220-400 1,64

5,0(6,3)

0,165 | 0,275 | 0,275
0,140 | 0,160 | 0,160
0,125 | 0,220 | 0,220
0,370 | 0,330 | 0,370
0,320 | 0,350 | 0,350
0,200 | 0,215 | 0,215

5,00



1414

Oxkonuanue rabn 4.14

1 2 3 4 5 6 7 8 9 10 11
TAH126-40-400 9,00
TAH126-115-400 3,20 250 294 26 0,255 | 0,280 | 0,280
TAH126-220-400 1 64
TAH127-40-400 330 9,00 5,0(6,3) 5,00
TAHI127-115-400 3,20 315 125 25 0,300 | 0,250 | 0,300
TAH127-220- 400 1,64
TAH128-40-400 9,00
TAH128-115-400 3,20 355 200 25 0,235 | 0,220 | 0,235
TAH128-220-400 1,64
TAH129-40-400 12,3
TAH129-115-400 4,25 250 224 26 0,370 | 0,405 | 0,405
TAIT129-220-400 2,23
TAH130-40-400 450 12,3
TAH130-115-400 4,25 315 280 35 |5.06,3)| 0,320 | 0,295 | 0,320
TAH130-220-400 2,23
TAH131-40-400 12,3
TAH131-115-400 4,25 355 200 25 0,350 | 0,300 | 0,350
TAHI131-220-400 2,23




4.4. ManoraGapurubie TpaHchopmartopel tuna TN
€ Yacroroi nuraioumesi cery 400 Iy

KOHCTPYKLUUA U PASMEPhHI

© Tpanctopmaropn tana TIIIT npuMersioTcs B OCHOBHOM AAs HBTa-
HHA YCTPOACTB 4a NOJYRPOBOANNKOBHX RPHGOpaX OP CeTH HePeMEHHOro
TOKa Hanpsxeunem 40, 115 » 220 B ¥ vacroroi 400 I'u. 3rta rpymna
rpacadopmMaropos oTandaercd OT APYTHX TpanchopMaToOPOB NHTAHHA
HH3KAMH 3HAYCHHAMM HalNpsIKenHH# BTOPHYHHX OGMOTOK.

B HacTosuueMm CnpaBouny¥Ke npuBeleHo 608 THNOHOMHMHAJIOB Tpauc-
topmaropos Ttnna TIIT], BHmyckaembIX NPOMBIILIEHROCTBIO Ha ©6pomue-
BHX M#rHHTONPOBOAAX.

TaGaputubie u ycranoBoymble paamepsl MaJjorafapHThHEX — TpaHc-
topmaropos tina TUII 3apucsar or rafaprTHOH MOMIHOCTH, THHOpasme-
Pa npHMENseMOr0 MarHMTGIPOBOJA, HOMHHAJLHOrO HAmpSKeMHs NuTa-
iHR H KJIHAMaTHueckoro ucnodxenss (cm. pne. 3.5, 36 u Taba. 4.15,
4.16).

Tpanchopmaropu 7tuna TIIT ¢ gacrorofi nurawmel cern 400 Ti
H3roTOBASIOTCH Ha OpoleBHIX MarmutonposogaX. Ilepewens mnpuMense-
MHX MarHHTONPOBOJAOB Npusejen B TaGi 4.17.

Tpancdopratopsr Thna TIITT HMelOT HECKOMBKO BTOPHUHEIX 0OMOTOK,
paccHdHTAauWRLIX HAa DAa3JMuHble TOKM ¥ nanpdmenud, KOTopHe npx nocae-
A0BATEIHLHOM M HAAPaJJIEJbHOM COeiHHEHHM NO3BOJAIOT NoJydaTh Bee-
BO3MOXKHBIE COYeTARUM TOKOB ¥ HaNpPsuKeHNH Ias DHTamus  yerpoficts
pasanunoro QiyHKUHOH2JbHOTO HasHadenns. Tpancdopmarepsl OXBaTH-
BaloT WMpokull auanasod nanpskeHuit (ot 0,06 mo 220 B) m TOKOB
(ot 0,02 no 25 A) npu momHocTs or 1,65 a0 420 B-A.

Ta6anna 4.15

FaGapuTdpie # ycTaHoRoYHbie pasmeps! TpaHcdopmaropos tuma TIH
€ 0OMOTKAaMH¥ H3 KpYIJore mpoeoja H uwactoTo nuraiouied cetn 400 I'n
(kpoMe TpascdopMarTopoB, ykasanHsix B Tadas, 4,16)

Pasmepnl, MM

Tunopassep  [enon-[ M pu- Macca,
MarguTonpo- nenne | cyuka r, ue
BOLa Gonee
A Ay} By H h L d :
1 2 3 4 5 6 7 8 9 10 11
HJ16< 6,5 B 13.3,¢ 12 40 55
HVI6 X 12,5 18 46 |1 33 | 4,01 35 75
IJ16x 6,5 YXJ}3.5 |12 34 38
16 12,5 18 40 § 30 29 | M2,5} 55

214



ITpodonmcenue raba. 4.15

Paamepst, MM
Tanopazmep H. 4 Ne pu- Macca,
marutonpo- | ueume | eyidca L, ne
A | A, B H h L d
1 2 3 4 5 6 7 8 9 10 11
IJsx 10 B 20 45 115
HIJI8% 12,5 3.3,6] 22| 22| 46| 41 { 4,0 43 |M 2,5 145
s x 16 25 50 170
U8 x 8 18 36 80
18 x 10 YXJI| 3.5 20 39 100
Hg x 12,5 22 122140 38 37 120
VI8 % 16 25 44 140
110 12,5 B 3.3 1 22 50 215
Lo x20 30 ) 28158 ) 50 | 6,5] 51 310
V110X 10 20 42 160
Htiox 12,5 { ¥XJi| 3.1 22128 | 44 | 47 45 180
IILJ110 X 20 30 52 270
T2 X 16 25 58 365
/112 X 20 B 3. 30 62 | 59 | 6,5 58 M3 | 430
112X 25 35 68 510
35
mma12x12,5 22 49 270
IN2x16 25 52 320
HLT12 % 20 YXJ1 30 56 { 56 | — | 52 380
1LT12 X 25 35 62 450
750
JI6x 16 30 65 840
HIJ116 X 20 B 3 35 71 1000
1116 % 25 ) 40 76 | 75 1 7,5 74 1260
IHJT16¢ 32 46 83
46
I16x 16 30 61 M4 600
116 20 35 65 700
HI116x 25 YXJ1 3.1 40 70 | 72 68 800
Lu16¢ 32 46 77 900
1120 x 25 46 78 1400
120 ¢ 32 3.2 50 | 58 | 85| 88 | — | 82 5,5 | 1700

—
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Tabauga 4.16

TaGapuThpic H YCTaHOBOYHbie pasMepsi TpaHcopmaropos TIIISH,
92, 106, 107, 111, 121, 122, 133, 147, 148, 150, 151, 179, 182,
183, 184, 235, 236, 247, 266, 274, 275 ¢ O6MOTKaMH H3 MeJHOii JeuTHl
H NPOROAA NPAMOYTOALHOTC CeYeHHs
H vacroToit nuTalmel cetH 400 I'y

Pasmeph, MM
TunopasMep | penon-{ Mo pu- Macca,
MArpUTONPG- Hewse | yuka r, se
BOAA Gonee
A B H 3 L d
1 2 3 4 5 6 7 8 9 10 11
HV10X 20 B 3.3 {3028 |58 50¢6,5 51 310
TIJT10 X 20 YXJd| 3.1 55 | 47 49 270
T2 16 25 58 365
112X 20 B 3130 62 1 59} 6,5 58 M3 430
112 x 25 35351 68 520
35
112X 16 25 55 320
T1JT12 X 20 YXJT .11 30 59 | 56 [— | 54 380
112X 25 35 65 450
II116X 16 30 67 750
HIT16X 20 B .3135 711751 7,5 840
11625 40 76 751 M4 | 1000
46
30 66 660
Eﬁ ! g X 21) g e 70 | 72 750
16X 40 77 850
mmexes | YXJ1
40 | 58 | 73| 88 82 1150
17120 X 20 46 | 72 | 96 | 108 102] 5,5} 2000
11120 % 20 3.3

216



Tabaunya 4.17

MarnuTonporois, NpUMensieMule B Tpanchopmaropax tuna TIHI
¢ uvacrorofi nuTaomed ceTH 400 I'y

TunoHOMHHAN TrropasMep THIIOHOMHHA Turcpasmep
TpanchopmaTopa MarHHTONPOBORA ‘TpancdopMaTopa “af“s“(;";;lpo'
1 2 [ 1 2
TIM11-40-400 TI117 - 40-400
TIL-115-400 Tr1117-115-400
TIMT1-220-400 TII17-220-400
TII12-40-400 TIi[119-40-400
TI12-115-400 TII119-115-400
TI12-220-400 TITI119-220-400
TII14-40-400 TIIN20-40-400
TI4-115-400 TIIN20-115-400
TIII14-220-400 TIII120-220-400 | IWI6x 12,5
TIII16-40-400 TIIN21-40-400
TINI6-115-400 TI21-115-400
TI16-220-400 16X 6,5 TIH21-220-400
TI17-40-400 TIII123-40-400
TII17-115-400 TITI23-115-400
“TTIF7 -220-400 TIIN23-220-400
TI18-40-400 TI125-40-400
TII18-115-400 TIIT25- 115-400
TIIT18-220-400 TII125-220-400
TIN9-40-400 TIII128-40-400
TIII9-115-400 TIIT128-115-400
TTIII19-220-400 TTIT128-220-400
TII110-40-400
TIHI10-115-400 TT1I130-40-400
TIN11 0-220-400 TIII30-115-400 HIJI8 X 8
TOI -40-400 TTI130-220-400
TINIi1-115-400 TI13] -40-400
TIIF111-220- 400 TI51 - 115.400
TIIT12-40-400 T1I131 -220-400
TIN112-115-400
TTIF32-40-400

THT112-220-400
. TII32-115-400 HII8 % 10
ITIT13-40-400 TIII132-220-400
TIN113-115-400 T11133-40-400
THrh 3-220- 400 TIIH33-115-400
TII114-40-400 TT1133-220-400
TIT14-115-400
TII14-220- 400 TII34-40-400
TINT15-40-400 TII134-115-400 I8 X 8
TIIT15-115-400 TIIT134-220-400
TIII115-220-400
TII16-40-400 TTII135-40-400 ILJI8 X 10
THI116-115-400 16X 12,5 | TITI135-115-400
TIN116-220- 400 TIII135-220-400

217



Hpodonscenue raba. 4.17

1

2

TI1I137 -40-400
TIIM37-115-400
TI1I137-220-400
TIII38-40-400
TTH138-115-400
TTIM38-220-400
TI1I140-40-400
TTII140-115-400
TTIM40-220-400
TIII141-40-400
TII141-115-400
TIH141-220-400
TI1I144-40-400
TI1I144-115-400
TIII144-220-400
TTII145-40-400
TIIM145-115-400
TTIT145-220-400

TI1146-40-400
TITT146 - 115-400
TII146-220-400

TIII147-40-400
TII[147-115-400
TIITT47 -220-400
TTI148-40-400
TITI148-115-400
TI1I148-220-400

18 x 10

VI8 X 8

18 x 10

TIIIT58-40-400
TIIIIS8-115-400
TIIIT58-220-400
TIIIT59-40-400

TII59-115-400
THIIT59 -220-400

I8 x 16

TTI161-40-400
TII61-115-400
TIII61 -220-400

H1J18x 12,5

TIII162-40-400
TIII62-115-400
TTII162-220-400
TIII163-40-400
TIII163-115-400
TTIIT63-220-400
TTII164-40-400
TTIIT64-115-400
TIIT164-220-400

VI8 16

TII166-40-400
TII166-115-400
TIII166-220-400

TIII167-40- 400
TIII167-115-400
TIII167-220-400

TIIII51 -40-400
TIII151 -115-400
TT1I151-220-400

HIJ18X 12,5

TIIT168-40-400
TIII168-115-400
TTIIT68-220-400

TIH152-40-400
TII152-115-400
TIiI152-220-400

118X 16

TIIT53-40-400
TIII153-115-400
TTII153-220-400
TIII155-40-400
TIG5-115-400
TIIII55-220-400
TTIIT56-40-400
TII156-115-400
TTIN56-220-400
TTIII57 -40-400
TII57-115-400
TIII57-220-400

218

118 12,5

TTIT169-40-400
TIII169-115-400
TTII169-220-400
TII170-40-400
TTII170-115-400
TIII170-220-400
TIII71-40-400
TIII71-115-400
TIII171-220-400

TI172-40-400
TTII72-115-400
TI172-220-400
TIII173-40-400
TIHN173-115-400
TII73-220-400
TIN74-40-400
TII174-115-400
TIIT74-220-400

mis 12,5

18 X 16

110 10

e e e,

H110¢ 12,5




MTpodonscetiue raba. 4.17

1

2

TII176-40-400
TI176-115-400
TI176-220-400
TI177-40-400
TII177-115-400
TIM177-220-400
TIIIT78-40-400
TI178-115-400
TIM178-220-400
TI179-40-400
TIH179-115-400
TII179-220-400
TI1T180-40-400
TIH180-115-400
TIH180-220-400

TIITI81-40-400
TIII81-115-400
TIII181-220-400
TII183-40-400
TIII83-115-400
TII183-220-400
TI184-40-400
TI1I184-115-400
TII184-220-400
TTIT185-40-400
TTIT185-115-400
TIM185-220-400

10 12,5

TI1I193-40- 400
TI193-115-400
TII193-220-400
TI194-40-400
TI1194-115-400
TII194-220-400
TII195-40-400
TIII195-115-400
TIII195-220-400
TI1I196-40-400
TIM196-115-400
TI1I196-220-400
TIII199-40-400
TII99-115-400
TI1I199-220-400
TIII1100-40-400
TIII1100-115-400
TIII1100-220-400

HIJ110 X 20

TIII186-40-400
TIITI86-115-400
TII186-220-400
TI187-40-400
TII187-115-400
TII187-220-400
TIIM89-40-400
TIII189-115-400
TTIII89-220-400
TIIM90-40-400
TI1I190-115-400
TIIM190-220 -400
TIM91-40-400
TIIN91 -115-400
TI91 -220-400
TI1192-40-400
TIn92-115-400
TIIM92-220-400

1110 20

TIII1102-40-400
TIIIT102-115-400
TIII1102-220- 400
TTIIT1103-40-400
TITI103-115-400
TI1I1103-220-400

TI1I1104-40-400
TIIT1104-115-400
TIII1104-220-400
TII1105- 40-400
TIT105-115- 400
TI1I1105-220-400

ii2x 12,5

TIIM1106-40-400
TIII106-115-400
TTII1106-220-400
TII1107 - 40-400
TIIN107-115-400
TIII107-220-400

TI1I1108-40-400
TIIT1108-115-400
TIII1108-220-400
TIiI1109-40-400
TII1109-115-400
TI1109-220-400
TIMT110-40-400
TI1110-115-400
TIII1110-220-400

1112 % 20

JIt2x25

219



Mpedoaxcenue Ta6a 4 1,

(]

1

2

TII1111-40-400
TII111-115-400
TIII1111-220-400
TIH1113-40-400
TIHTI13-115-400
TIIT113-220-400
TIIT1114-40-400
TII1114-115-400
TIIIT1 14-220-400

IHJTI2% 25

TIII1131-40-400
TIT131-115-400
TII1131-220-400

HIJI8 X 10

TI1132-40-400
TIMI132-115-400
TIIIT132-220-400

TTII1115-40-4C0
TIM115-115-400
TII1115-220-400

HIJT12 % 20

TII1116-40-400
TIIII16-115-400
T 16-220-400
TIIT118-40-400
TII1118-115-400
TIT1118-220-400

TI1119-40-400
TII119-115-400
TTI119-220-400
TI1120-40-400
TI1120-115-400
TIII1120-220-400

TII1121-40 - 400
TIM121-115-400
TII1121-220-400
TII1122-40-400
TII1122-115-400
TIi22-220-400
TI123-40-401
TINT123-115-400
TI1r1123-220-400
TI1124-40-400
TIM1124-115-400
TIT124-220-400
TI1125-40-400
TII1125-115-400
TI1125-220-400

1711225

L8 x 10

HIJT16x 16

TII1133-40-400
TIIT133- 15-400
TIII1133-220-400
TIIIT134-40- 400
TITT134-115-400
TITIT134-220 -400
TII1135-40-400
TIU1135-115-400
TITT 35-220- 400
TIIIT136-40-400
TIIT136- 115-400
TIIT136-220- 400
TIIT138-40-400
TII138-115-400
TITIT138-220-400
TIII114] -40- 400
TITI1141-115-400
TIII1141-220- 400
TIIIT1 42-40-400
TIIM142-115-400
TIIT142-220- 400
TI1143-40-400
TIT143- 115-400
TIIIT143-220-400

HIJT10x 20

J1ex 16

TIIT1144-40-400
TIIIT144-115-400
TTII1144-220 -400
TIII1145-40-400

TI1145- 115-400
TIIIT 1 45-220- 400
TIII1146-40-400

TII1146 115-400
TIII1146-220-400

HI116x 20

TIII1126-40-400
TIII1126- 115-400
TI1126-220-400
TII127-40-400
TIMT127-115-400
TII1127 -220-400

220

V16X 6,5

TIII147-40-400
TIT147-115-400
TII1147-220-400
TI1148-40-400
TII1148-115- 400
TIII148-220-400

1116 25




Hpodoaxcene taba 4.17

1

2

TIII1149-40-400
TINM1149-115-400
[111149-220-400
TI1150-40- 400
{T1150-115-400
TI1150-220-400
TI1151-40-400
TIITI151-115-400
TIH1151-220-400
TII1152-40-400
TIT1152-115-400
TTII1152-220-400
TI1154-40-400
TII1154-115-400
TIT1154-220-400
TINT155-40-400
TIN1155-115-400
TI1155-220-400

1116 25

TIII1206-40- 400
TIII1206-115-400
TIII1206- 220- 400
TII1207 - 40- 400
TI1207-115-400
TITI1207-220-400
TI1208-40-400
TTII208-115-400
TI1208-220-400

Ul/16<6,5

TIMT158-115-400
TIH1158-220-400
TII1163-115-400
TII1163-220-400
TI1164-115-400
TIIT164-220-400

HIJI20 ¢ 25

TII1210-40-400
TIIIM1210-115-400
TII121 0-220-400
TI1211-40-400
TIUI211-115-400
TI1211-220-400
TI1212-40-400
TIM212-115-400
TII212-220- 400
TI1213-40-400
TI1213-115-400
TIIM1213-220-400

116 12,5

TITT166-115-400
TITT166-220-400
TIT167-115-400
TIM1167-220-400

17120 X 32

TIIM214-40-400
TIM214-115-400
TII1214-220-400

uviex 12,5

[1170-220-400

/116 32

TII1179-220-400

11120 % 20

TIII1180-220-400

T2 x16

TINT182-115-400

117116 X 20

[I1215-40-400
TII1215-115-400
TIT1215-220-400
TII1216-40- 400
TI1216-115-400
TI1I1216-220-400
TII1217-40-400
TI217-115-400

MI1217-220-400

TIT183-115-400
TIH1184-220-400

/125X 25

TII1196-220-400

U112 25

TIIT1197-40- 400
TIH1197-115-400
TIITi97-220-400

11/16% 6,5

TIII1198-40- 400
TI1198-115-400
TIIT198-220- 400

1I/112X%25

TIT1218-40-400
TIMMI218-115-400
TII1218-220-400
TIM219-40-400
TII219-115-400
TIT1219-220-400
TI1T1220-40- 400
TI1220-115-400
TI1I1220-220-400
TII1221-40-400
TII221-115-400
TIM221 220-400

g 10

i18x12,5



ITpodoaxcenus maba, 4.17

1

2

TIT1222-40-400
TI111222-115-400
TI222-220-400
TIT1223-40-400
TI1223-115-400
TIT1223-220-400

migx 12,5

TII1224-40-400
TI11224-115-400
TII1224-220- 400
TI1225-40-400
TI225-115-400
TIM225-220- 400
TIM226-40-400
TIII1226-115-400
TITI1226-220- 400
TI1227-40-400
TIM227-115-400
TII1227-220-400
TIT228-40- 400
TI1228-115-400

TII228-220-400 .

TTIM229-40-400
TIH1229-115-400
TII1229-220-400

TII1230-40-400
TII230-115-400
TIIIM230-220-400

1118 x 16

WJI0% 12,5

TI1I1237-40-400
TII1237-115-400
TI1237 -220- 400
TIM1238-40-400
TIH1238-115-400
TITI1238-220-400
TI1239-40- 400
TII1239-115-400
TIIM1239-220-400

miJii2x 16

TII231-40-400
TIT1231-115-400
TII1231 -220- 400
TIT232-40-400
TI1232-115-400
TI1232-220-400
TII1233-40-400
TII233-115-400
TIH1233-220-400
TII1234-40-400
TI11234-115-400
TITI1234-220-400

HT10 x 20

TII1246-40-400
TI1246-115-400
TI1246-220-400
TI1247-40-400
TIIIM247-115-400
TI247 - 220-400
TI1248-40-400
TI1I1248-115-400
TI1248-220-400
TITI1249-40-400
TII1249-115-400
TII1249-220-400
TI1250-40- 400
TIII1250-115- 400

| Trm250-220- 400

TII1251-40-400
TIII251 -115-400
TIM251-220-400
TII252-40- 400
TI1252-115-400
TII1252 - 220-400
TII1253-40- 400
TIT253-115-400
TI253-220- 400

HIJT12x 20

TII235-40-400
TIM1235-115-400
TT1235-220-400
TI11236-40-400
TI1236-115-400
TI1236-220-400

222

112X 16

TIII1254- 40-400
TII[1254-115-400
TI1254-220-400
TIII1255 -40-400
TII255-115-400
TIII1255-220-400

TII256-40-400
TITII256- 115-400
TIII1256-220 - 400
TI257 -40- 400
TITI257- 115-400
TITI257 -220-400

V112 % 25



Oxonuanue taba, 4.17

TII1259-40-400
TIII1259-115-400
TII1259-220-400
TIT260-40-400
TI260-115-400
TTIT1260-220-400
TIHN1261-40-400
TII1261-115-400
TI261-220-400
TI262-40-400
TII1262-115-400
TIN262-220-400

116X 16

TIT1264-40-400
TI1264-115-400
TIII1264-220-400
TI1266-40-400
TII266- 115-400
TII1266-220- 400

11625

TTII1268-40-400
TIN268-115-400
TTII1268-220-400
TTI11269-40-400
TIII263-115-400
TI1269-220-400
“[TI1270-40-400
TIII1270-115-400
TII270-220-400
TI1271-40-400
TI271-115-400
TIT1271-220-400
TII1272-40-400
TIIMN272-115-400
TIIF1272-220-400
TIII1273-40-400
TIM1273-115-400
‘TIINM273-220-400

ITI2X 16

TII1275-40-400
TII275-115-400
TIIM275-220-400
TIII1276-40-400
TII1276-115-400
TITI1276-220- 400
TIHN1277 -40-400
TIM277-115-400
TII1277-220-400
TII1278-40-400
TI278-115-400
TITi278-220-400
TI1279-40-400
TIMI279-115-400
TII1279-220-400
TI1I1280-40-400
TII1280-115-400
TI1I1280-220-400

11116 X 20

TIII1274-40-400
TIIM274-115-400
TIII274-220-400

116 20

TIIT1281 -40-400
TI1281 115-400
TIIT1281 -220- 400
TI111282-40-400
TIII1282-115-400
TI1I1282-220-400
TI1283-40-400
TI1283-115-400
TI1I1283-220-400
TI11284-40-400
TIII1284-115-400
TIII1284-220-400
TTI1285-40-400
TIII1285-115-400
TI1I1285-220- 400
TI1I1286-40-400
TII1286-115-400
TI11286-220-400
TIII1287-40-400
TIH1287-115-400
TIT1287-220- 400

116X 32

223



YCAOBUA SKCMINYATALIMM

Temnepatypa oxpyxatomerc sosiyxa . . . . . . Or —60 mo +85°C
OrnocuTe bHAR BIAKHOCTL BO3AyXa npH --40°C . . Mo 98%
ArMochepuoe naBjenMe (NOHHMKEHHOE) , . . . , . Ho 6- 107! x[a

(Ro 5 MM pr. cT.)
Luxnuueckoe Bo3XeficTBHe TemmepaTyp:

I TpaHCHOPMATOpoB HCRoaHeHHA, B . . . . Or —60 Ao -140°C

Ans Tpanchopmaropos HemommemHs YXJI . . Or —60 Ko +85°C
BuGpauus B Iwanasowe uactor ot 5 Ao 2500 I'n

C YCKOPEHHEM . « . . v v v v v & o o« o . Ho 20 g
Onunounnie  yaaps  AJHTeNbHOCTHIO 1—10 Mc
C YCKOPEHHEM . . . .*. . v v v v v o v 4 . Ho 500 g

MuorokpatHee yRaps AMMTENBHOCTBIO  1—80 Mc
H uacrorofi He Mesee 40—60 yZAapos/muH

C yCKOPeHHEM . . . . . . .° . . .. ... Ho 100 g
JluHefiHnie Rarpyskm ¢ yckopemmem . . . . . . . Jo 50 g
Cpox caymberr . . . . . ... . « e« .+« .« He menee 10000 u

! TpancdopMaropst MOryT SKCHAYaTHPOBATHCH NPE Hacrore nutamel certn,
H3MeHsoMWencs B npenenax or 380 o 1000 I'm B PeXXHMAX MAKCHMAALHBIX MOLI-
fiocTet. IIpu sTOM cpok ciayx6ul He Menuee 5000 4.

INEKTPHUECKME CXEMbIL
7 2 J 4
|

Losmnndada
.m .m .m .m .rrv] .m

5 & 7 8§ 8 wnm L2 BLK5 B

9

2 6 7 8 9 o 1z Bl s

7 2a 2 7 Z 3 4 5 6

0‘..........‘..' [ ]
g )
."'l.""."'l “"' "" l
J 45 67 8 7 8 9

Puc. 4.4, DnexTpHUecKHe NPHHIHNHANLHLIE cXeMb TpaHcdopmaropos Tuna TIITT
¢ uacrorofl nuraioltel cern 400 I'm:
@, 6 — ykasaHHbIX 8 Tabi. 4.16, HanpAXeWHe CeTH NORAETCH HA BHBOAM I B J;
8 — TIII1180—220~400, wHanpsxKeHHe ceTw nNOJAeTcA Ha BHBOAMW [ 4 2; &-—
TI111182—115~400, HanpsxeHHe CeTH NOgdeTcA Ha BHBOAGLl [ W 4

Huxe npusoantcs T26iHuma HANPSIKEHUH HA OTBOJAX NepBHUHOR
o6motku 1pancdopMatopos (rabu. 4.18).
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L8L—¢

Geg

Ta6banuna 4.18
Tabanya HanpsxeHuik Ha OTBOAAX mepBHuHOi bOMOTKH TpaHchopmaropos THma TIHN ¢ uacroroit muraiowei ceru 400 'y

HanpaxeHue Ha orBoxax, B

Howmuuanab- B
T s HOe Ham- BIBORBL
HIOHONIAL TpRHCdopTopa P B A ™ | f—ta|2-20 |20—35 |26—8 | 2~8 | 24 | 5—4 | 4—5 | 46
1 2 3 4 5 6 7 8 9 10 11 12
TIII6-TINTI0, TIIN2, TII15— 40 - | = 25| — 25| —
TIN7, TIO9, TII20, TIN5, 115 1un3 - - | =1 =170 — | 70| — | —
TII126, TIIT197, TOI206—TIII1208, 220 - - 13,0 | — 13,01 — —
TII1210—TIII1214
TOM31—TON35, TINI37, TIII40, 40 1,21 — 2.5 2.5
TIH41, TOMSS, TIII57, TIINS6, {15 1u3 3,5 — — — 70 — 7,0 — —
TRII92, TIII06, TITI07, TIMI0S—| 220 6,5] — 13,0 — [ 13,0} —
TN 1Y, TOMES, FOM21, TIM22,
TINT131, TIM1133, TIIIT198; TIII215—
TI223, TIM235—TI1I1239, TII1246—
TIMN257, TII1268—TI11287
TIM52, TIMG8, TIOSS, TII62, 40 1,3 —~ | 2,51 —~ 2.5 —
TITI63, TIN69—TIII7¢, TIMI73,| 115 Iusd 35| — - = 70| — 70 — | —
TIM174, THOI76—TIOT79, TII27, 220 6,5 _ 13,0 13,0 — -
TIIT1224—TI1T1230
TIM87, THOMN8S—TIIN91,  TIIG3, 40 1ns |12 2,5 2,51 —
TII95, TIIM231~~TII1234 115 32 | — | —~ | —{70f — | 70| — | —
220 6,5 13,0 13,0 —




M podorxcenne maba.4.18

1 2 3 4 5 6 7 8 9 10 1t 12
TOM23—TIIT125, TIMTI34, TINL36,| 40 1,0 — 2,5 2,5
THI259—TIT1262 115 Iwd ) 35 — | — | — ] 70} = | 70| — | —

220 13,0 - 13,0 — {130] —
TIM47,  TIM48, TIN50, 40 1,4 2,5 — | 2,5
TIMI51, TIM266 115 1ug | 35 — | — | — | 7000 — | 70| — | —
220 6.2 — 130 — {13.0] — | —
TIMN58,  TIMTI63, TITI64, | 115 1ud | — | — | —| =~ 69 —~ 1|69~ | —
TI166, TIMII67 292 - | = — ] =12 - 132 — | —
TIN, TON2, TOO4, T, | 40 2,4 2,4
TIM3, TOM4, TON2I, TOM23.| 115 a3 | — | — | =1 =169 —~1| 69 —| —
TOI28, TOM30, TOM3L, THM38, | 220 — | = = = {132 13,2 —
TTUT44.-TIM148," TIM51, TIM53,
TIS6, TIOGL, TG4, TIUEI66—
TIII68




+8

L3T

Il podorxncenue maba. 4.18

9

10

1

12

TIN72, TII80, TIN8L, TIM83—

40 2,4 2,4 -
TINS5, TONSS, TINI94, TIN96,| 115 1u3 — | =1 = =169 —}869] — | —
TIUI99, TIIML00, TIIMI02—TIIEI105,] 220 — 13,2 13,2
TIIT108, T 14—TIOT1 16,

T 18—TIIT120, TOMI32, TOI135,
TIIT138, TIM141—TII1146, TIII149,
TIN152, TIUI154, TOM55, TIIM1264
TI170 220 1ud3 | — | — | — | — {198} — }132] — | —
TI196 2200 | 193 | — | — | — | — 132 ~ |13,2f — | —
TI1179, TTIT180 220 In2 | — (200 — | -~ ~{ —1] —1—1 —
TIWI181, TIIM182, TIIM183 115 lud | — | — | — 1~ — ] 69| 35| 35| 6,9
TIITT184 220 Iu3 | — | — [3,0]110,0}2,0 — [125] — | —




OCHOBHGIE MAPAMETPLI

QCHOBHBlE 3JIEKTPUYECKHE NapaMeTpPH MajoraBapHTHBIX OpOHEBHIX
tpauchopmaropor Tuma TIHT ¢ uanpsxenuem nuramusi 40, 115 win
220 B u uacrorolr 400 Ty npusenedn B Ttaba. 4.19 u 4.20.

Hanbosablune OTKJOHEHHS HanNpAXeHUH BTOPHYHLEIX OOMOTOK Tpahc-
dopmaTopos, H3MepeHHHE B HOMHHAJIbHOM DeEXXKHMe INPH lOPMaJIbHHX
KJAMMAaTHYECKHX YCIOBHSX, COCTaBJsiior —5, -+10% J[JI% OCHOBHBIX, H
—10, +14% pas KoMNeuCaUUGHHHX O6MOTOK.

HauGoabine oTk/IoueHHs HanpsiKeHHH BTOPHUHBIX OOMOTOK TpaHc-
dopMaTopoB, H3MepeHHBle B HOMHHAJBHOM pCXKHUME NPH  NOBHIIEHHOH
Temneparype (+85°C), cocramasior —8, +3% pmaa ocuoBHbx, u —I13,
+10% 1158 KOMIEHCAHHOHHLIX 0GMOTOK.

Hap6onbine oTKJAOKCHHA HANPHXKEHUsi BTOPHYHBIX OGMOTOK TpaHc-
$opMaTOpOB, H3MEpPEHHLIE B HOMHMHAJIBHOM [eXuMe HDH NOHHKEHHO
Temneparype (—60°C), cocraBasior —3, +20% pas ocuosHbX H —10,
+4-20% gpas KOMIeHCALUOHBHEX OGMOTOK.

ConpoTHBIeHHe H3OJAUMH MeXIYy oOMOTKaMH, a Takxe Mmexny oG-
MOTKaMH M KopnycoM tpancdopsaTopa — Gosee 1000 MOm.



Ta6auua 4.19

AnekTpHueckHe nmapametps; Tpaucdopmartopos Tuna TIH ¢ wacroroit
nutaomei cetu 400 'y B HOMMHAJBHOM DexHMe

Mo~ . E‘ HanpsKenue Tok BTOpHUHOK
HOCTX' 28 BTOpHYHOH 06- o6MOTKH, A
T un OHOMHHAJ B 29 MoTkH, B
TpaHcopMaTopa 5 ~ A es . & seol.. sal ¥
T EE ST b i Sl e
gg: 222 a%&‘: B [o (R [w (o] 2
1 2 3 4 5 6 7 8 9 10
TIII11 -40-400 0,120
TIII11 -115-400 — 10,35| 0,045|1,25{1,250,35 0,060
TTIIT1-220-400 0,021
TIM12-40-400 0,120
TIMI2-115-400 — 10,91 0,045 |2,50!12,50{0,65 0,080
TII12-220-400 0,021
TIM4-40-400 0,120
TI14-115-400 — | 0,85| 0,045]1,25/|2,50/0,35 0,100
TTIT4-220-400 0,021
TI1I16-40-400 0,120
TI16-115-400 1,65/ 3,5} 0,045| 2,5{2,50{0,66 0,140
TI16-220-400 0,021
TII17-40-400 0,120
TII17-115-400 1,65/ 3,5 | 0,045(5,00]5,00{1,28 0,073
TI17-220-400 0,021
TII18-40-400 0,120
TIT18-115-400 1,65]3,5 | 0,045/10,0[10,02,60 0,036
TI18-220-400 0,021
TII9-40-400 0,120
TIM9-115-400 1,651 3,5 | 0,045]|1,27|2,50/0,65 0,180
TI19-220-400 0,021
TI110-40-400 0,120
TIM110-115-400 1,65{ 3,5 | 0,045{2,50(5,00!1,30 0,093
TIIT10- 220-400 0,021 R
T 1-40-400 0,120
TIHT11-115-400 1,65 2,00} 0,045|5,00{10,0/1,00 0,05
TI111-220-400 0,021

229



M podoascenue maba. 4.19

1 2 3 4 5 ! 6 7 BI 9 10

TIIM12-40-400 0,120

TIIM12-115-400 1,65]3,50] 0,045/2,50{10,0{2,60 0,054
TIM2-220-400 0,021

TII113-40-400 0,120

TI13-115-400 1,65|2,00] 0.045/5,00/20,0/1,30 0,031
TIIIT13-220-400 0,021

TIIT14-40-400 0,120

TIIM14-115-400 1,652,00| 0,0452,50[20,02,60] 0,033
TIIT14-220-400 0,021

TII115-40-400 0,2€0

I 5-115-400 6,00 8,50| 0,0901,27]1,25/0,04 1,00
TIIT15-220- 400 0,050

TIT16-40-400 2,80

TIT16-115-400 6,00/ 8,5 | 0,090(2,522,500,66 0,530
TIIIT16-220-400 0,050

TII117-40-400 0,280

TI17-115-400 6,00 8,50| 0,090/5,00(5,03(1,32 0,260
TII17-220-400 0,050

TIIT19-40- 400 0,280

TII119-115-400 6,00| 8,50 0,090/20,0{20,04,00 0,070
TIITI9-220-400 0,050

TII120-40-400 0,280

TTIM120-115-400 6,00| 8,50| 0,0901,28(2,53[0,39 0,710
TTITI20-220-400 0,050

TIM21-40-400 0,250

TIIM21 - 115-400 6,00| 7,00 0,090|2,50{5,00|1,30 0,340
TII121 -220-400 0,047

TII23-40-400 0,250

THI123-115-400 6,00] 7,00| 0,090(2,50{10,0[2,60 0,200
TIIM123-220-400 0,047

TIII125-40-400 0,280

TTI25-115-400 6,00| 8,50 0,090/5,00[20,0{1,30] 0,110 {0,120
TIII125-220-400 0,050
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N poBosxenue maba. 4.19

i 2 3 4 5 6 7 8 |9 10
TII128- 40-400 0,250
TIIII28-115-400 6,00| 7,00{ 0,090/6,30{6,30{0,700] 0,220 | 0,230
TIIT128-220- 400 0,047
TTIII30-40-400 0,330
TIIII30- 115-400 8,50] 10 | 0,110]4,00[2,87| 30,0 0,490
TII30-220-400 0,056
TIIM31 -40- 400 0,470
TITI31-115-400 12,0{ 15,0} 0, 170]1,33[1,32{ 0,36 2,00
TIIM31 -220-400 0,090
TIITI32-40-400 0,470
TIIII32-115-400 12,0 15,0 0,170|2,50(2,55| 0,64 1,00
TII132-220-400 0,090
TII133-40-400 0,470
TIITI33- 115-400 12 | 15,0 0,170]5,06|5,001,03 0,540
TIII]33-220-400 0,090
TIII134 - 40-400 0,330
TTITI34-115-400 8,5 | 10,0| 0,110{10,010,0/2,60 0,190
TITII34-220- 400 0,056
TIII135-40- 400 0,470
TIIN35 - 115-400 12,5 15,0{ 0,170|1,30[2,500,36 1,40
TITE35- 220- 400 0,090
TIIN37 - 40- 400 0,470 .
TII37- 115-400 12,0] 15,0 0.170}5,12(10,0]2,50 0,34
TII137 -220 - 400 0,090
TII138-40-400 0,470 )
TIIN38- 115-400 12| 14| 0,170]2,50{10,0[2,60 0,400
TIITI38-220-400 0,090
TIII140- 40-4 00 0,470
TII140- 1 15-400 12 | 15 | 0,170}10,0}20,02,60 0,180
TII140- 220400 0,090
TIM41 -40-400 0,470
TIIIT41-115-400 12 | 151 0,170[5,00{20,0{1,30 0,230
TIII141-220-400 0,090
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ITpodonscerue maba. 4.19

1 2 3 4 5 6 7 8 9 10
TIII144-40-400 0,470
TIT144- 115-400 12 | 14| 0,170(5,70l6,47{30,0 {0,420 0,030
TII144-220-400 0,090
TIIM145-40-400 0,470
TIII145-115-400 12 ] 14| 0.170/7,00/9,00[30,00{0,320 (0,030
TTi145-220- 400 0,090
TIIT46-40-400 0,330
TII146- 115-400 8,5 10 | 0,110[10,0(1,60{30,0 {0,280 (0,030
TTIT146-220- 400 0,065
TII[147-40-400 0,470
TII147-115-400 12| 14| 0,170[9,00[9,00/30,0 [ 0,280 0,030
TII147-220-400 0,090
TIII148- 40- 400 0,470
TII148-115- 400 12| 14 | 0.170{12.6/12,6{1,40 0,230
TIII148-220-400 0,090
TIIII51 - 40-400 0,630
TIIMI51 - 115-400 17 | 20| 0.230}4,50!6,30130,0 | 0,71 | 0,03
TIIFI51-220-400 0,120
TITI152-40-400 0,830
TIIN52-115-400 23 | 25 | 0.2901,30{1,28(0,47 3,76
TII52-220- 400 0,145
TTIT153-40-400 0,630
TIII53- 115-400 17 | 20| 0.230[2,50]2,600,650 1,50
TIIII53-220- 400 0,120
TIII155-40-400 0,630
TIII55- 115-400 17 | 19 | 0.230{10,0{10,0|2,64 0,370
TIIII55-220- 400 0,120
TIITI56-40-400 0,630
TII56-115-400 17 | 19| 0.230}20,0(20,04,00 0,200
TIIII56-220-400 0,120
TII157-40-400 0,630
TIII157-115-400 17 | 19 | 0.230!1,30l2,57]0,730 1,80
TIIM57-220-400 0,120
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ITpodonscerue maba. 4.19

1 2 3 4 5 6 7 8 9 10
TIITI58- 40-400 0,830
TIIMI58-115-400 23 | 25 | 0,290[2,50[5, 100,71 1,38
TIIII58-220- 400 0,145
TII159-40-400 0,830
TITI159- 115-400 23 | 25| 0,290/5,05[10,0[2,58 0,650
TIII159-220- 400 0,145
T1161 -40- 400 0,630
TH161-115-400 17 | 20 | 0,230{10,0/20 0]2,60 0,260
TIII61-220-400 0,120
TTI1162- 40 - 400 0,830
TII6Z-  -400 23 | 25| 0,290[5,00[20,0]1,30 0,430
TIII162-220-400 0,145
T1163-40-400 0,830
TI163-115-400 23 | 95| 0,290[2,55/20,0/5,04 0,410
TTII163-220-4 00 0,145
TI164-40- 400 0,830
TII164-115-400 23| 35 | 0,2004,0040,0[30,0] 0,240 |0,030
TI1I164 - 220- 400 0,145
T11166-40-400 0,630
TIIII66- 15- 400 7 0,2309,00(9,00[30,0{ 0,420 (0,030
TI166-220-400 0,120
TII167 - 40- 400 0,830
TII167-115-400 23 | 26 | 0,200}45,0[45,0{30,0{ 0,120 {0,030
TITI67 - 220400 0,145
TI1168-40-400 1,00
T11168- 115-400 30 | 34 | 0,350/3,15/6,30[0,55 1,50
TIT168-220-400 0,200
T11169-40-400 1,20
TI1169-115-400 38 | 38| 0,420{1,29{1,28/0,46 6,25
TIT169-220-400 0,220
T1170-40-400 1,20
I1170- 115- 400 38 | 38| 0,420[2,50(2,50|0,71 3,30
MNI170- 20-400 0,220
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11 podorscenue maba. 4,19

i 2 3 4 5 6 8 ] 9 l 10
TII[171-40-400 1,20
TII71-115-400 38 | 38} 0,420{5,00{5,00]1,30 1,68
TIII17 -220-400 0,420
TIII172-40-400 1,20
TII172-115-400 38 | 421 0,420(10,0[10,0/2,00 0,870
TI1M72-220- 400 0,220
TI1173-40-400 1,20
TII173-115-400 38 1 38| 0,420{20,0{20,0{4,04 0,430
TI173-220-400 0,220
TI174-40-400 1,20
TII174-115-400 38| 38} 0,420]1,31]2,58]0,35 4,48
TI74-220-400 0,220
TI176-40-400 1,20
TI176-115-400 38| 38| 0,420[5,07{10,0/2,60 1,07
TII176-220-400 0,220
TI177-40-400 1,20
TII77 -115-400 381 381 0,420{2,50{10,0{0,70 1,44
TIH177-220-400 0,220
TII78-40-400 1,20
TI178-115-400 38 | 38| 0,420({10,0]20,0{2,60 0,58
TI178-220-400 0,220
TII[179-40- 400 1,20
TI79-115-400 38 | 38| 0,420{5,00{20,0i1,30 0,72
TIII179-220-4 00 0,220
TIII180-40-400 1,20
TII80-1 5-400 38 | 421 0,420i1,40|2,10{30,0{ 5,20 0,03
TTI180-220-400 0,220
TII181-40-400 1,20
TII81-115-400 38 | 42 | 0.420}1,80{2,50(30,0 4,20 0,03
TTII181-220-400 0,220
TIII83-40-400 1,20
TI183-115-400 38 { 42| 0,4204,50(6,30{30,0{ 1,67 {0.03
TTI183-220-4 00 0,220
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IIpodoascenue maba. 4.19

i 2 3 4 ' 5 6 7 8 9 10
TIIF184-40-400 1,20
TIIII84- [15-400 38 | 42 | 0,420/20,0/25,030,0[ 0,400 0,030
TII84-220-400 0,220
TII85-40-400 1,20
TIII185- 115-400 38 | 42 | 0,420]40,0/40,0[30,0] 0,230 {0,030
TI185-220-400 0,220
TIIT186- 40- 400 1,50
TIIMI86-115-400 48 | 48 | 0,530[1,35(1,35(0,38 7,80
TII[186-220- 400 0,290
TIITI87 - 40- 400 1,50
TIH187-115-400 48 | 48 | 0,530/2,67/2,67]0,76 4,10
TIIT187-220-400 0,290
TIII189-40- 400 1,50
TIIMI89- 115-400 48 | 48 | 0,530|5,00(5,15[1,33 2,10
TIII189 - 220-400 0,290
TIIT190-40- 400 1,50
TIIFI90- 1 15-400 48 | 48 | 0,530(10,0[10,1[2,67 1,05
TII190 - 220-400 0,290
TII191 -40- 400 1,50
TII191 - 115-400 48 | 48 | 0,530/20,0{20,0]4,00 0,54
TIIFI91 - 220-400 0,290
TI92-40-400 1,50
TII192-115-400 48 | 48 | 0,530]1,36(2,52/0,38 5,60
TII192-220- 400 0,290
TIII93-40-400 1,50
TIIF93- 115-400 48 | 48 | 0,530/2,68(5,00|1,33 2,70
TII193-220-400 0,290
TII194-40-400 1,45
TII94- 115-400 48 | 54 | 0,530/5,00{10,0|1,30 1,420
TI194-220-400 0,290
TII95- 40-400 1,50
TII95- 115-400 48 | 48 | 0,530]10,0/20,0l5,00 0,680
TII195- 220-400 0,290
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IT podonoic erue maba. 4.19

1 2 3 4 5 6 7 8 9 10
TIII196-40-400 1,45
TIIM196- 115-400 48 | 54| 0,53 [5,00{20,0{1,30 0,900
TIII196- 220 - 400 0,29
TIII199 - 40- 400 1,45
TII199- 115-400 48 | 54| 0,53 {20,0/25,0/30,0 0,500 |0,030
TITI199- 220- 400 0,29
TIII1100~40- 400 1,45
TIIT100- 115-400 48 | 54 | 0,53 |45,0{45,0/30,0{ 0,260 (0,030
TIII1100-220-400 0,29
TIIIT102-40- 400 1,80
TI1102-115-400 60 | 68 | 0,670[8,00/6,30[30,0{ 2,00 {0,030
TIIT102-225-400 0,340
TIIT103-40-400 1,80
TII1103-115-400 60 | 68 | 0,67010,0[12,5 11} 1,30 {0,030
TII1103-220 -400 0,340
TITTT104-40-400 1,80
TOI104-115-400 60 | 68 | 0,670[16,0{18,0] 11 | 0,90 [0,030
TIIET104-220-400 0,340
TII1105-40-400 1,80
TIIF1105-115-400 60 | 68| 0,670/9,009,00 11| 1,70 10,030
TII105-220-400 0,340
T, 11110640 - 400 2,50
TIIr1106-115-400 82 | 82| 0,850{1,19]1,19}0,47 14,4
TIII1106-220-400 0,450
TIII1107-40-400 2,40
TII107-115-400 82 | 82 | 0,8502,60{2,60(0,47 7,20
TII1107-220-400 0,450
TIIM1- 108-40-400 2,60
TI1L1-108-115-400 100 | 110 | 0,900|5,00|5,00{1,20 4,00
TIITI- 108-220-400 0,480
TIITI- 109- 40-400 2,40
TIM-109- 115-400 82 | 82 | 0,850{10,1{10,4|2,58 1,80
TII1-109- 220400 0,450
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M podoascerue maba. 4.19

i 2 3 5 6 7 8 9 10

TIII1110-40-400 2,40

TIIL 0-115-400 82 | 82 | 0,850[20 0 {20,0 4,23 0,930
TII110-220-400 0,450

T 11 -40- 400 3,00

TIHI111-115-400 100 {100 | 1,10 | 1,09] 2,71[0,53 11,6
TITI111-220-400 0,550

TTICT1 13-40-400 3,00

TIM1113-115- 400 100 {100 | 1,10 | 5,00{10,0 [2,65 2,80
TII113-220-400 0,550

I 14-40-400 3,00

TII1 14- 11 5-400 100 [100 | 1,10 | 2,60] 11 |1,40 10
TIIT1 1 4-220- 400 0,550

TII115-40-400 2,40

TII115-115-400 82 | 0,820[10,0 [20,0 |2,60 1,25
TII115-220-400 0,420

TIIT116-40-400 2,60

TII116-115-400 100 |100 | 0,900 5,00{20,0 {1,40 1,60
TIII1 1 6-220-400 0,480

TIII1118-40-400 2,60

TII 18- [15-400 100 {110 | 0,900] 4,00 6,30[30,0| 5,20 [0,030
TII1118-220-400 0,480

TIM 9-40-400 0,330

TOIT119-115-400 8,5( 10 | 0,110/18,00{18,00( 7,0 0,100
TIIEI1 19-220-400 0,056

TIIT1120-40 - 400 0,470

TII1120-115-400 12 | 14 | 0,170] 9,00}18,0 [1,00 0,210
TIII1120-220-400 0,090

TI1121 -40-400 3,80

THI1121 - 115-400 135 {135 | 1,30 | 1,27 1,270,51 22,0
TI1121 - 220- 400 0,700

TII1122-40-400 3,80

TII122- 115-400 135 35| 1,30 | 2,53 2,53/0,76 11,5
TII1122-220-400 0,700

237



I1podorsenue ma6a, 4.19

1 2 4 5'! 6 7 8 9 10

TIT1123-40-400 \ 3,80

TII1123-115-400 13571135 | 1,30 15,04{5,04|1,26 5,95
TI1I1123-220-400 0,700

TII1124-40-400 3,80

TII1124-115-400 135 1135 { 1,30 {10,1{10,1]2,52 3,00
TII1124-220-400 0,700

TI1125-40-400 3,80

TI1125-115-400 135 {135 § 1,30 {20,0{20,2/4,03 1,52
TII1125-220-400 0,70

TIi1126-40-400 0,120

TIII1126-115-400 1,65 3,50] 0,045|1,27{1,27/0,35 0,280
TI1I1126-220-400 0,021

TIII1127-40-400 1,20

TIII1127-115-400 38 1 38 | 0,420}2,50i20,0{5,07 0,69
TI1127-220-400 0,220

TI1 31 -40-400 0,470

TIT 131-115-400 121 15} 0,170]20,0{20,0/4,00 0,130
TIIM1131-220-400 0,090

TIII1132-40-400 1,45

TIIT132-115-400 48 | 54 | 0,530{2,60]1 ,0!1,30 1,74
TI1132-220-400 0,290

TII1133-40-400 3,80

TIIt -115-400 135 135 1 1,30 {1,272,53]0,76 14,8
TII1133-220-400 0,700

TII11 34-40-400 3,80

TII1334- 115 -400 135 {135 { 1,30 {2,52!5,04]1,26 7
TIH1134-220-400 0,700

TI11135-40-400 3,70

TI1135-115-400 135 { 1,30 {5,00{10,0/2,00 4,00
TI1135-220-400 0,670

TI11136-40-400 3,80

TITI1136-115-400 135 {135 | 1,30 {2,52{10,1{2,52 4,45
TII1136-220-400 0,700
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- ITpodorscerue maba. 4.19

1 2 3 4 5 6 7 8 9 10
TI1I1138-40-400 3,70
TIII1138-115-400 — {135 | 1,30 [10,0[20,0|3,00 2,00
TIIIT1 38-220-400 0,670
TI1141-40-400 3,80
TIII141-115-400 135 | 1,30 {20,0}25,0[30,0] 1,50 {0,030
TIIIT141 -220-400 0,670
TII1142-40-400 3,70
TII142-115-400 — {135 | 1,30 [35,535,5(30,0{ 0,94 [0,030
TIIT1142-220-400 0,670
TIT1143-40-400 3,70
TII143-115-400 — {135 ] 1,30 140,0/40,0/30,0{ 0,84 {0,030
TITI1143-2201400 0,670
TIIIT144-40-400 4,90
TII1144-115-400 — 1180 | 1,80 {9,009,00{30,0{ 4,90 {0,030
TI1IT144-220-400 0,950
TITT145-40-400 4,90
TIIM1145-115-400 — | 180 | 1,80 |45,0{45,0{30,0/ 1,00 [0,030
TITIT145-220-400 0,950
TIIIT1 46-40-400 4,90
TII146-115-400 — {180 [ 1,80 |2.24|2,24/15,3 4,60
TITI1146-220-400 0,950
TIIIT147-40-400 5570
TIII147-115-400 210 | 210 | 2,00 {2,71{2,710,67 17,3
TITIT147-220-400 1,10
TIT1148-40-400 6,00
TIII1148-115-400 210 [ 210 | 2,30 |5,075,07(1,35 9,10
TITIT148-220-400 1,20
TII1149-40-400 5,70
TIT149-115-400 — | 210 | 2,00 {20,0{20,0]2,24 2,50
TIIIT149-220 -400 1,10
TIII1150-40-400 5,70
TII1150-115-400 210 {210 | 2,00 !1,35/2,71/0,67 22,5
TIIIT150-220-400 1,1
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I1 podonoic enue maba. 4.19

1 2 3 4 5 6 7 8 9 10
TIIT151-40-400 5,70
T 51-115-400 210 |210 | 2.00 |2,71|5,071,35| 11,5
TIIL 51 -220-400 1,10
TII152-40-400 5,70
TOHI52-115-400 — 210 | 2,00 |5,00{10,0/2,70] 6,00
THIT152-220-400 1,10
TIII154-40-400 5,70
TTIIT1 54-115-400 210 | 2,00 110,0120,002,70] 3,20
TTIT154-220 - 400 1,10
LI 55-40- 400 5,70
TII155- 115- 400 — {210 | 2,00 [5,0020,0 5,0] 3,50
TIIT155-220- 400 110
TTIM158- 115-400 3,00
Ts8-115-400 — |810| 3:99 li0,0010,02,70/ 6,80
TIIT163- 115-400 3,00
TIIIT1 63-220- 440 — 310 | {760 |10,020,0] 5,00 4,40
TIIT164- 115-400 3,00
TOriea- 115-400 — |310| 3:30 | 5,020,013 6,00
TIIT166-115-400 3,70
THrlGe-115-400 — {390 | D20 lis,ofs.50(12.5 6,10
TIIT167-115-400 3,70
TLner-115-400 — {390 | 370 135,035.0030,0( 2,70 {0,030
TIITT170-220-400 243 | — | 1,30 l10.0}10,0]1,65] 5,50
TIIT179-220-400 186 | — | 1,20 |15,3l2,002,oo 5,00 | 1,50
TIT1196-220-400 — 135 0,68 10.0]20,0[3.00 2,00
TIITT197-40-400 0,120
TII197-115-400 1,653,50] 0.04510,0l20,015,00 0,023
TIIIT197-220-400 0.021
TTI1198-40-400 3,00
TIII1198- 115-400 100 | 100 | 1,10 |10,020,0l2.65] 1,53
TIITT198- 220- 400 0,550
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I1podoascerne maba. 4.19

1 \ 2 ‘ 3 4 5 6 8 9 10

TIII1206-40-400 0,120

TTI[1206-115-400 1,65 3,50] 0,045!5,00/10,0]1,30 0,050
TTI1206-220-400 0,021

TI1207-40-400 0,120

TII1207-115-400 1,65 3,50] 0,045/5,00/20,0'5,00 0,027
TIII1207 -220-400 0,021

TII[1208-40-400 0,120

TTI1208-115-400 1,65! 3,50 0,045(2,50/20,0/0,65 0,035
TIII1208-220-400 ‘ 0,021

TII1210-40-400 0,280

TITI210-115-400 6,00| 8,50| 0,090j2,52|5,00/0,63 0,360
TII1210-220-400 0,050

TIII1211 -40-400 0,280

TIMI211-115-400 6,00| 8,50 0,090(5,00(10,0{2,60 0,170
TII1211-220-400 0,050

TIII1212-40- 400 0,280

TI1212-115-400 6,00| 8,50 0,090/2,50/10,0l0,65 0,220
TII1212-220-400 0,090

TII1213-40-400 0,280

TI1213-115-400 6,00| 8,50 0,090{10,0/20,0/2,64 0,090
TII1213-220-400 0,050

TII1214-40-400 0,280

TIITI214-115-400 6,00/ 8,50| 0,090[2,53120,0/5,00 0,110
TII1214-220-400 0,050

TIIN1215-40-400 0,470

TI215-115-400 12| 15] 0,170{2,56/5,09/0,64 0,720
TIT215-220-400 0,090

TIII1216-40-400 0,470

TII1216- 115400 12] 14] 0,170[2,50!10,0[0,65 0,450
TIITI216-220-400 0,090

TI1217-40-400 0,470

TII1217-115-400 121 141 0,170/2,50120,0!5,00 0,920
TII1217-220-400 0,090 )
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Hpodonwcenue maba. 4.19

1 2 3 4 5 6 7 8 9 10
TII1218-40-400 0 ,630! ' '
TIMI218-115-400 17 | 19 | 0,230 10,0,20,0,5,00 0,240
TTI1218-220-400 0.120) j l
TIII1219-40-400 0,630{ '

TIIM219-115-400 17 | 19| 0,2302,50,5,00'1,30 0,960
TIIII219-220- 400 0,120] |
TIII1220-40-400 0 ,630f

TIII1220-115-400 17 { 19 { 0,230,2,50{10,0/2,60 0,560
TIII1220-220-400 0,120

TII1221 -40- 400 0,630’

TITI1221 - 115-400 17 | 19 | 0,230,2,50!20,0/0, 64 0,37
TIII221 -220- 400 0,120

TIH1222-40-400 0,630 '
TII1222-115-400 17 | 19 | 0,230/5,00{10,01,30 0,520
TII1222-220- 400 0,120 {
TIT1223-40-400 0,630

TI1223-115-400 17 | 19 | 0,2305,0020,0/5,00 0,280
TIT1223-220-400 0,120

TIII1224-40-400 0,830|

TITI224-115-400 23 | 25 | 0,2902,56/10,000,71 0,860
TI1224-220-400 0, 145’

TII1225- 40- 400 0 ,830‘

TIIT1225- 115-400 23| 25 0,2901,27(2,54/0,24 2,80
TIII1225-220-400 0, 145!

TII1226-40-400 0,830l

TITI1226-115-400 23 | 25 | 0,2902,60|2,57(0,71 1,96
TIII226-220- 400 0,145

TIII1227 - 40-400 0,830‘

TIIN227-115-400 23 | 25 | 0,2905,00/5,001,27 1,00
TI1227-220- 400 0, 145‘

TIII1228- 40- 400 0,830!

TITI1228- 115-400 23 | 25| 0,290,10,0{20,0|2,57 0,35
TIT1228-220- 400 0,145
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I podoaxcenue mabr, 4.19

1 2 3 4 6 8 9 10
TIII1229-40- 400 0,830
TIH1229-115-400 23 | 25 | 0,290{20,0{20,0 4,00 0,260
TIII1229-220-400 0,145
TIII1230- 40- 400 1,20
TIIN230- 115-400 38| 38 (,420{2,50/5,00 0,65 2,30
TIII1230- 220-400 0,220
TI1231 -40-400 1,50 ‘
TIN231 - 115-400 48 | 48 | 0,530/5,00/10,00(1,33 1,47
TII1231 -220- 400 0,290
TII1232-40-400 1,50
TII1232-115-400 48 | 48| 0,530/5,00(20,0 5,00 0,800
TIII1232- 220 - 400 0,290
TII1233-40- 400 1,50
TIN233-115-400 48 | 48| 0,5302,68]20,0 [0,77 1,02
TIII1233-220- 400 0,290
TII1234-40-400 1,50
TIIT1234-115-400 48 | 48| 0,530[2,70{10,0 2,68 1,60
TIIT1234-220-400 0,290
TIII1235- 40- 400 2,20
TII1235- 115-400 48 | 48 { 0,750(1,32(1,32 {0,38 11,2
TIIN235-220- 400 0,400
TIIT1236-40-400 2,20
TIIM236-115-400 68 | 68 | 0,750/1,30(2,64 0,36 7,85
TII1236-220-400 0,400
TII1237-40-400 2,20
TII1237-115-400 68 | 68 | 0,750/2,63[2,62 0,75 5,65
TIM1237 -220- 400 0,400
TIII1238- 40-400 2,20
TIII238- 115-400 68 | 68 | 0,750(2,60/5,00 0,75 4,06
TIIT1238-220-400 0,400
TIII1239 - 40- 400 2,20
TI1239- 115-400 68 | 68 | 0,750/2,63/10,0 0,75 2,55
TIIT1239- 220 - 400 0,400
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I podoaxcenue maba. 4.19

] 2 3 4 5 6 7 8 9 10
TI1246-40-400 2,40
TI1246- 1 15-400 82 | 82 0,850(10,0/20 1(5,15 1,16
TII246-220-400 0,450
TIIN247 - 40- 400 2,50
TIC1247-115-400 82 | 82| 0,850/1,18{2,60/0,94 8,70
TII1247 - 220 - 400 - 0,450
TIII1248-40- 400 2,40
TI1248-115-400 82 | 82| 0.850/2,58[5,00]1,40 4,56
TII1248-220-400 0,450
TII1249 - 40- 400 2,40
TIM1249-115- 400 g2 | 82 | 0,850(2,57(10,2[2,32 2,70
TIIT1249- 220 - 400 0,450
TII1250-40-400 2,40
TITI1250- 115- 400 82 | 82 | 0.850(2,58(10,2[0,70 1,75
TIII1250-220- 400 0,450
TIIN251-40-400 2,40
TI251 - 115-400 82 | 82 | 0,8505,16/5,161,40 3,50
TI251 -220-400 0,450
TI11252 - 40- 400 2,40
TI252-115-400 82 | 82 | 0.850,5,15(10,2{1,40 2,44
TIM252- 220 - 400 0,450
TTIII253- 40 - 400 2,40
TIIN253- 115-400 82 | 82| 0.850!5,15[20,2/5,10 1,35
TII253-220-400 0,450 |
TI1254 - 40- 400 3,00 ’
TIIM1254- 115-400 100 | 100 | 1.100[2,65[10,00,59 3,77
TI1254-220- 400 0,550 ,
TII1255 -40- 400 3,00
TII1255-115- 400 100 | 100 | 1,1004,96/20,0/1 ,45| 1,90
TII1255-220 - 400 0,550 |
TIIM1256- 40- 400 3,00
TIIT1256- 115-400 100 | 100 { 1,100[2,64/20,0 5,0 1,80
TIIM1256- 220 - 400 0,550
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O podoasxcenue maba., 4.19

1 2 3 4 3 6 7 8 9 10
TIII1257 ~40-400 3,00
TIMN257-115-400 100 { 100 | 1,10 |2,65{5,00/0,59 6,00
TIII1257-220 -400 0,550
TII1259 -40-400 3,80
TI1259-115-400 135 {135 | 1,30 |2,52{20,2/0,75 2,88
TII1259-220-400 0,700
TI1260-40-400 3,80
TIII1260-115-400 135 | 135 | 1,30 15,04[2,02/5,04 2,23
TI11260-220-400 0,700
TI261-40-400 3,80
TII1261-115-400 135 {135 | 1,30 {5,04[10,1{1,26 4,10
TIII261-220-400 0,700
TIH1262 -40-400 3,80
TIM262-115-400 135 {135 | 1 30 |10,1{20,2/5,04 1,90
TI1262-220-400 0,700
TII1264-40-400 5,70
TI1264-115-400 210 | 2,00 {5,00{10,0{1,12 6,00
TII1264-220- 400 1,10
TI1266-40- 400 5,70
TII1266-115- 400 210 { 210{ 2,00 {1,35|1,35,0,67 3,12
TI266-220-400 1,10
TIIT1268 - 40- 400 2,20
TI268-115-400 68 | 68 | 0,75 12,60{20,0i5,00 ,23
TIII1268-220-400 0,40
TII1269-40- 400 2,20
TIII1269-115-400 68 | 68 | 0,75 |5,00/5,001,13 3,05
TIT269:220-400 0,40
TII1270-40-400 2,20
TII1270- 115-400 68 | 681 0,75 1{5,00{10,1]2,60 1,92
TI1270-220-400 0,40
TII1271-40- 400 2,20
TTI271-115-400 68 | 680,75 15,00{20,0{1,13 1,
THN271-220-400 0,40
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I podoaxcenue maba. 4.19

1 2 3 4 5 5] 7 8 9 10
TIII1272- 40-400 2,20
TIN272- 115-400 68 | 68 | 0,75 [10,0(20,02,60 1,04
TII272-220- 400 0,40
TII1273-40-400 2,20
TI1273- 115-400 68 | 680,75 |20,0/20,0[4,00 0,77
TIHI273- 220 - 400 0,40
TIIT1274-40- 400 4,70
TII274- 115-400 170 1170 | 1,65 {1,16[2,58/0,58 19,7
TIIT1274-220 - 400 0,86
TI1275-40-400 4,70
TI1275- 115-400 170 {170 | 1,65 [2,55(5,12l0,57 10,3
TIITI27 5-220- 400 0,86
TITI276- 40- 400 4,70
TII1276- 115-400 170 | 170 | 1,65 |2,55/10,0/0,57 6,45
TII1276-220 - 400 0,86
TIIN277-40- 400 4,70
TII277-115-400 170 {170 | 1,65 |2,55(20,0(5,10 3,10
TIIT1277-220 - 400 0,86
TII1278- 40- 400 4,70
TII1278-115-400 170 | 170 | 1,65 |5,10]10,0(2,56 4,80
TIITI27 8-220- 400 0,86
TTIT1279-40 -400 4,70
TI1279-115- 400 170 {170 | 1,65 |5,10/20,0[1,42 3,20
TII1279- 220- 400 0,86
TIII1280-40-400 4,70
TIITI280- 115-400 170 | 170 | 1,65 {10,2]20,0|1,42 3,20
TI1I1280-220-400 0,86
TI1281-40-400 6,00
TIM1281 - 115-400 210 {210 | 2,30 |2,50{10,0|2,50 7,00
111281 -220- 400 1,20
TII1282-40-400 6,00
TII1282-115-400 210 {210 | 2,30 [2,50{20,0{0,83 4,50
TII1282-220- 400 1,20
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Oxonuantte taba 4.19

1 2 3 4 5 6 7 8 9 10
TI1283- 40- 400 6,00
TII1283-115-400 210 |210 | 2,30 [5,00{10,0j1,25 5,45
TIIM1283-220-400 ,20
TITI12 84 -40- 400 6,00 X
TI1284-115-400 210 {210 | 2,30 |5,0020,0{5,00 3,50
TII1284 - 220- 400 1,20
TIII1285-40- 400 6,00
TIIN285-115-400 210 {210 | 2,30 | 10 {10,02,50 4,65
TIIN1285 - 220-400 1,20
TIII1286- 40- 400 6,00
TIII286-115-400 210 | 210 | 2,30 | 10 [20,0/5,00 3,00
TIM128 6-220 - 400 1,20
TIM287 -40- 400 6,00
TII1287-115-400 210 | 210 | 2,30 | 20 |20.0/4,57 2,35
TII1287-220 -400 1,20 ,

Ta6auuna 4.20

AaeKTpuUecKHe napaMeTphi TpaHchopmaropos tunos THI1180-220-400,
TIIMN182-115-400, THM183-115-400 u TII1-184-220-400 B noMuHAILHOM

pexume
S .0
5 gm a0« Hanpsix edlie BTO- Tok BTOpHyHOK 06-
THIIOHOMHH A £ - | 85| puynoli oomorku, B MOTKH,

Tpancdopmaropa SoE| .32

§ =2 59, S g BoI 80/ 0GMOTOK

s—al|5—6l7—sl7—9s—a]|5-6l7—8l 79

TI1180-220-440 | 53,3 | 0,45 |1,75}1,75/30,0 1,5{ 1,5} 1,6
TII182-115-400 | 79,0 { 0,90 9,7{19,4 4,8 4,8
TIIT183-115-400 | 420 4,60 18,5}37,0 13 13
TII1184-220-400 | 605 3,80 17,0/10,0}12,0 25,0[15 15
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PABALAEN NATbIN

TPAHCDOPMATOPLI NMUTAHWUA THUIA TP
HU3KOBONbTHBIE € HOMMUHANBHLIM HAMNPHKEHHUEM
CETU 115 U1 220 B 1 HACTOTOM 400 Ty

MagnoraGapuusle TpaHcdopMatopsl nutammas Tthnma TP nenoansy
I0TCS B MCTOYHHKaX TODHYHOrO 3JIeKTPOMITAHUS PaMICIJICKTPOHHOH ai-
napatypul cOUIero ¥ CNEeUHaIbHOTo HA3HAUGHIA H aNNapatypH CPeucTB
CBS3M NpH OUTAHHH OT CeTH MepeMeHHOro TOKa HanpaxenmeMm 115 mm
220 B u uyacrorot 400 T'u. Ouu 0XBaTHBAKT IMHPOKIN AHANA30H HAd-
paxewut {ot 1 mo 355 B) u TtokoB (ot 0,06 xo 0,84 A) npu HoMH-
HaabHol mMommocTn or 11 1o 450 B-A,

Tpancdopmatopel tuna TP yuuduugpoBakbl no KOHCTPYKUUA N Co-
CTaBJAAIOT MapamMeTpHyecKuii pajg, B KOTOpwil Bxogur 905 THIOHOMMHa-
J10B,

v

TaGauna 5,

3HaueHHs TeMINepaTypel BO3AyXa NpH 3KCMAyaTaln# TpaHcHOPMATOPOB

Ipenensnan pafouan
P}Ez’é' Kareropus Pagouast Temnep arypa, TeMnepaTyga, C
Wane- | Dasmemenus
JHi HsAeMI RBepxuee Huxuee Cpenuee | Huxuee | Bepxuee
HayeHHe | 3HadeHye | 3naenne sHagenne | sHAadeHHe
TB 1; 115 2;
213 . ~45 1 197 450 -1
4 445 +1 +27 +50 +1
4.1 -+25 ~-10 -+20 -+40 —4-1
4.9 +4-45 +10 427 +45 -+10
5 5.1 135 +1 410 L35 1
15 1.1; 2
T, TC} 2.1; ; 3.1 --45 10 -+27 565 —10
4 445 +1 427 +55 1
4.1 }-25 +10 420 140 41
4.2 -+45 10 +27 ~-45 410
5 5.1 -+-35 , 10 +35 41
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TpaHChODPMATOPH UMEIOT HECKOJbKO BTOPHYHBIX OGMOTOK, paccyu-
TAaHHBIX Ha pa3jguyHble TOKH M HANPFAXKEHHA, KOTODHle HPH Inoc/eioBa-
TeJbHOM M HAPAJJIENbHOM COeHHEHHH NO3BOJIAIOT MOJYYaTh BCEBO3MOXK-
Hble COYETAHHA TOKOB M HANPsKeHHH JAJNA MHTAHHA YCTPOMCTB pa3iny-
HOTO (YHKI(MOHAJbHOIO Ha3HauyeHHs (cm. pHc. 3.13).

TpaHchopmaToprl NpefHazHayeHH JJIA SKCIVIYyATAUMH B MAKDPOKJH-
maTtnyeckux pafionax ¢ tponmdyeckuM (T), Tponmueckum cyxum (TC) n
paaxuwiM (TB) xaumatom.

B 3aBucHMOCTH OT 3aj@HHHIX YCJAOBHH SKCIIyatauuH tpaHchopma-
TOpBl H3TOTOBJAIOTCA € YYETOM MeXaHHUeCKHX H KINMATHYECKHX BO3-
IlelCTBYIOMHMX (akTopoB. B o6o6uienHol ¢opme BHAB H XapaKTepHCTH-
KM MeXaHWYeCKUX BO3AeHCTBHA (B COOTBETCTBHH ¢ TPEGOBAHHMAMH
I'OCT 16962—71) npuseneusl B Taba. 2.2, BHAB W XapaKTepUCTHKH
KIMMATHYECKHX BO3JefiCTBHE BHEUIHeH cpelbl B Taba 2.3 H 2.4,

33aBHCHMOCTH OT MeCTa DPa3sMelleHH NPH 3KCHAyaTalliH B BO3-
JAYUWHOH cpefle Ha BHcoTax 10 4300 M (B TOM uHcae NMOX 3eMJaell H MOA
BOMOH) TPaHCGHOPMATOPH HM3TOTOBJAIOT MO KATETOPHAM DAa3MELICHHS,
ykasauubM B 1aba, 3.1 (FOCT 15150—69)., B ta6n. 5.1 npuseneHs
31laYeHUs TEMIlepaTyphl OKPYMKaWOLero BO3AyXa HPH SKCIAYATAUHH
TpaHcPoPMAaTOPOB B 3ABHCHMOCTH OT KATETrODHH Da3MelLieHHS.

PaGoune 3HadeHHS BJAXKHOCTH BO3JAYyXa (COYETAHHA OTHOCHTEJbLHOMN
BJIAMKHOCTH M TeMOepaTyphl) NIpHBeJeHH B Talua. 3.3.

Tpanchopmaropu TtHna TP #HmeoT cHenxajbHbie OXJaXKAaoLiHe
NOBEPXHOCTH B BHje pajHaTopa.

KOHCTPYKTOPCKOH NOKYMEHTAUHH HIPHBOJHTCS INOJHOE YC/IOBHOE
o003HaYeHHe H3JENUsl, KOTOPOE COCTOHT M3 CJIOBAd «TpaHCHOpMATOp»,
COKpalleHHOro o003HaueHus THAA TpaHcPOPMATOPA, YCJIOBHOTO HOPAL-
KOBOr0O HOMepa, HOMHHAJLHOTO HANpsiXKeHuS M YacTOTH NHTawomel ce-
TH, BHJa HcnojHeHus. [Ipumep ycaoBHOro ofo3HaueHus tpaHchoOpMmaro-
pa c NopAXKOBHIM HOMepoM 135, ¢ HOMHHAJLHBHIM HANpPSXKEHUEM MAMTAIO-
et cety 220 B, wacrorolt 400 [u, TPOonrYecKOro HCHOJHEHHSA:

«Tpaicpopmarop TP135-220-400T »

KOHCTPYKUMSA U PA3MEPLI

B 3aBHCHMOCTH 0T HOMHHAJBHOH MOLIHOCTH, THICPasMepa MarHH-
TONPOBOJAa M Hampsixenus nuraiomedt cerw tpanchopMmaropu Tuna TP
HMelOT pas/uyHbie TaGapuTHhEie H YCTAaHOBOYHBE pa3Mepbl, yKa3aHHble
Ha puc. 5.1, a—e u B tabn. 52 u 53.

Tpanchopmaroper tuna TP ¢ dacroroii nurawowelt cetn 400 Ty
H3rOTOBAAIOTCA HAa OGPOHEBEHIX MArHHTONPOBOZAX CTAHAAPTH30BAHHOrO
pana. IMepeyenp npuMeHsieMblX MarHHTONPOBOLOB HpuBeieH B Taba. 5.2,

Konerpykuns TpaschOpMaTOpoB CHOCOGHA NPOTHBOCTOATH MeEXaHH-
YECKHM M KJMMATHYECKHM BO3eHCTBHAM, cOXpaHaTs paborocnocobHoCTh
TipH NOBLIIEHHON BJAXXHOCTH ¥ JPHU BCEX TeMIEPATYPHBIX BO3AeHCTBH-
X, obecneuHBATbL HeOOXOAHMBIN 3amac 3JIEKTPHUYECKOH NPOYHOCTH H30-
JAUH 0OMOTOK. ~
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Puc 5t Xoncrpykuitst Tpaucdopmaropos Tuna TP
a— TP23—TP45 u TPIII-TP138, 6— TPI4S—TP177, TPI8§7—TP216 TP225—
TP297, TPJ302—TP337, TP340—TP374, TP377—TP410, TP{12—TP587 6 — TP203,
TP264, TP30L, TPJ338, TP339, TP375, TP376, TP4ll
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Tabuuuma 5.2

TaGapuTubie M yCTAMOBOYHBIE PAa3Mephl MHU3KOBOALTHLIX
TpaHctopmaTopos nurtanus tuna TP

Pasmepnr, mMm
Tunopasmep Macea,
Mar HHTOI Po- r
BOJA A A, B H I L d
1 2 3 l 4 | 5 ' 6 { 7 | 8 9

15X 10 18 18 36 28 4 24 M2,5 48
HI15x 12,5 22 22 39 32 28 M3 69
118X 8 18 39 109
118 10 20 41 118
18X 12,5 92 | 2 L oa3 | 0L 5 13T M3y
HI/I8x 16 25 47 170
110X 10 20 47 190
oIt ox 12,5 22 49 215
/110X 16 95 | 34 | 53 | 48 | T | 44 M4 o5,
HIJT10% 20 30 57 310
T2 x 12,5 22 54 300
HT12x 16 25 42 57 56 8 51 M4 365
1220 30 61 430
HIT12 X 25 35 67 510
HJT16X 16 30 65 680
HT16Xx 20 35 52 70 72 10 65 M5 790
116 X 25 40 75 1000

Ta6auna 53

FaGapurhble ¥ yCTAHOBOUHLIE Pa3MePhl HH3KOBOJILTHLIX
tpancopmaropos nutanua tuna TP ¢ ob6moTkamu
M3 MeNHOI JIEHTHI

Pazmvephl, MM
Tunopasmep Macca,
MarHHTONpO- r
B8OAa A A, B H h L d
118 %16 25 170
L1010 20 28 49 40 5 37 190
M3

HIT10% 12,5 22 51 215
110 16 25 34 55 48 7 44 260
U110 20 30 59 310
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YCNOBUA SKCIUIYATALKM

TemnepaTypa OKpyKamouei cpelst . . . . . . . Or —60 no+4-85°C
OTHOCHTEJbHAS BJIAKHOCTH BO3Ayxa npu --40°C . . Ho 98%
ArMocepHoe A@BAEHHE . o . + . o « 4 o 4 o o . OT 104 no
6-10"1 xI1a (ot
780 fo 5 MM pt, cT. )
I{uxauueckoe Bo3ZeficTBHe TeMmmepartyp ... Or—60 po 4+
-+-155°C
Temnepatypa Heperpesa OOMOTOK . . He Goaee 70°C

Bubpaguu B AuanasoHe 4acToT of 5 AC 5000.F£L c

YCKOPEHHEM o v . v w v o o o o o & o s s o s Jo 40 g
ONMHOUHBIE YAAPH C yCKOpeHMeM . . . . . . . . . Jo 1000 g
MHOroKpaTHsie yAaps ¢ yckopewweM . . . . . . - Ho 150 g
JluHeliupie Marpy3KH C YCKOpeHH2M . . . . o 150 g

Cpoxk cnyxOet . e e e e e e e . He menee 10 000 u

DNEKTPUYECKME CXEMbI

5) R

L[]
5 5 7 8 g F/ED S TR 5 S N N Y

Puc 52 Daekrpyyeckde TNPHHUHIHAAbHBIE CXeMbl Tpancdopmaropos Tuna TP:

a — TP23—TP45, TP111—TP138, 6 — TP149—TP177, TP187—~TP216, TP225—TP256,
TP263—TP297, TP301—TP587

OCHOBHbIE MAPAMETPbI

QcHoBHble 3JEKTpHYECKHE MAPAaMETPH HU3KOBOJBTHBIX tpancdopma-
Topo muTanuss tuna TP ¢ HOMHHAJBHBIM HanpsdKEHHEM CeTH 115 nmm
290 B u yactotoit 400 Ty npusegenst B Taba. 5.1

B rpade «Tox neppHuHON OOMOTEM» 5TOH Tabauubl Jarbl 3Ha4eHHS
Toka TepEwuHOit oOMOTKH B BHAe APoSu: B HUHCJMTS/IE — NPH MOAKJIO-
uennn Tpaucopmaropa x Cetn 115 B, B 3namenarese  npH NOAKJIO-
venun K cetd 220 B.

JlonycruMble OTKJIOLeHHS HANMpPSKeHHHE BTOPHUHBIX 0GMOTOK TpaHC-
¢dopmaTopos, H3MepeHHEIC B HOMHIANbLHOM pEXuMe npH NOBBILIEHHON
temnepatype (+85°C), cocrapasaor —6, +3% aas OcHOBHBIX, —B6,
+13% nn KOMmeHcamuoHHBIX oOMOTOK H —3§, +3% nas Bcex obMo-
ToK TpaxHcopMaTOpPOB HA MArHATONPOBOAAX M5 10 (TP23—TP45).
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Ta6bauma 5.4

daexTpudeckue napamerpsl Tpauchopmaropor tuma TP
HH3KOBOJBTHBIX € 4ACTOTOH muTamoutei cetu 400 Iy
B HOMHUUAALHOM peXxume

Homu- Hanpsxedne BTOPHYHONR
Hanb- | 10K o6MoTkH, B Tok
Tunonomunan pasi |nepBaY- BTO-
Tpancopma- Mot - HOU pHUHOH
Topa Hocty, | OBMOT 5, 9—10, 13—14; | OOMOT-
BA |Ki A 7—8 1—-12 15+16 | ¥Ku, A
1 2 3 4 3 6 7
TP23-115-400 1,25 1 2,24
TP24-115-400 2 1,5 1,57
TP25-115-400 3,15 2,5 0,96
TP26-115-400 5 2,5 0,73
TP27-115-400 6,3 6,3 0,44
TP28-115-400 9 6,3 0,36
TP29-115-400 10 4 0,39
TP30-115-400 10 8 0,31
TP31-115-400 12,6 6,3 0,29
TP32-115-400 1 0.17 12,6 11 0,23
TP33- 115-400 ! 14 4 0,31
TP34-115-400 14 9 0,24
TP35-115-400 16 7,1 0,24
TP36-115-400 16 12,6 0,19
TP37-115-400 18 5 0,24
TP38-115-400 18 10 0,20
TP39-115-400 20 3,15 0,24
TP40-115-400 20 8 0,20
TP41-115-400 20 16 0,15
TP42-115-400 24 10 0,16
TP43.115-400 24 14 0,14
TP44-115-400 27 6,3 0,17
TP45-115-400 1 |o,15] 25 25 0,10
TPI11-115-400 1,25 1,0 4,44
TP111-220-400
TP112-115-400 2 1,6 2,86
TP112-220- 400
TP113-115-400 3,15 2,5 1,77
TP113-220-400
TP{14-115-400 5 2,5 1 33
TP114-220-400
TP115.115-400 20 | 98.30/ 6,3 6,3 0.79
TP115-220-400 !
TP116-115-400 9 6,3 0,65
TP116-220- 400
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M podorscenue mabr, 5.4

1 3 4 5 6 7
TP117-115-400 10 4 0,71
TP117-220-400
TP118-115-400 10 8 0,56
TP118-220-400
TP119-115-400 12,6 6,3 0,53
TP119-220-400
TP120-115-400 12,6 11 0,42
TP120-220-400
TP121-115-400 14 4 0,56
TP121-220-400
TP122-115-400 14 9 0,43
TP122-220-400
TP123-115-400 16 7,1 0,43
TP123-220-400
TP124-115-400 16 12,6 0,35
TP124-220-400
TP125-115-400 18 5 0,43
TP125-220-400 0,36/

0,18
TP126-115-400 1 18 10 0,36
TP126-220-400
TP127-115-400 20 3,15 0,43
TP127-220- 400
TP128-115-400 20 8 0,36
TP128-220-400
TP129-115-400 20 16 0,28
TP129-220-400
TP130-115-400 24 10 0,29
TP130-220-400
TP131-115-400 24 14 0,26
TP131-220-400 —_
TP132-115-400 27 6,3 0,30
TP132-220-400
TP133-115-400 25 25 0,20
TP133-220-400
TP134-115-400 40 27 0,15
TP134-220-400
TP135-115-400 56 40 0,10

TP135-220-400
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I podoancerue maba. 5.4

5

6

7

TP136-115-400 56 56 0,09
TP136-220-400

TP137-115-400 se/| 80 27 0,09
TP137-220- 400 20 8}18/

TP138-115- 400 80 56 0,07
TP138-220-400

TP149- 115-400 1,25 1,0 | 0,25 6

TP149-220-400

TP150- 115-400 9 1,5 | 0,65 |3,61
TP150-220 - 400

TP151-115-400 3,15 2,5 | 0,65 2,38
TP 151 -220-400

TP152-115-400 5 2,5 1,3 | 1,7

TP152-220-400

TP153-115-400 6,3 6,3 12 |1,00
TP153-220-400

TP154-115-400 9 6,3 1,4 |o,9

TP154-200-400

TP155-115-400 10 4 1,0 |1,0

TP155-220-400 30 ‘(’,'?g/

TP156- 115-400 10 8 1.0 |o,79
TP156-220- 400

TP157-115-400 12,6 6,3 1,6 |0,73
TP157-220-400

TP158-115-400 12,6 1 1.4 |o,6

TP158-220- 400

TP159-115-400 14 4 1,6 |o,77
TP159-220- 400

TP160-115-400 14 9 1,6 | 0,61
TP160-220- 400

TP161-115-400 16 7.1 1,6 0,61
TP161-220-400

TP162-115-400 16 12,6 1,8 |o,49
TP162-220-400

TP163-115-400 18 5 1.4 |o,6

TP163-220-400
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Ipodcamerue maba. 5.4

1 2 3 4 5 6 7
TP164- 115-400 8 10 1.6 | 0.51
TP164-220-400
TP165-115-400 20 3,15 1,6 | 0,61
TP165-220-400
TP166- 115-400 20 8 1,6 |0,51
TP166-220-400
TP167-115-400 20 16 2 |0,
TP167-220- 400
TP168-115-400 24 10 2 o,
TP168-220-400
TP169-115-400 24 14 2 |o,8
TP169-220-400
TP170- 115-400 97 6,3 3,15 | 0 41
TP170-220-400 30 g’?g/
TPI71-115-400 25 25 6,3 | 0,27
TP171-220-400
TP172-115-400 40 27 6 |08
TP172-220-400
TP173-115-400 - 56 40 12,6 |o,14
TP173-220-400
TP174-115-400 56 56 12,6 | 0,14
TP174-220-400
TP175-115-400 80 o7 16 |o,12
TP175-220-400
TP176- 115-400 : 80 56 20 |o1
TP176-220-400
TP177-115-400 80 80 20 |o0,08
TP177-220-400
TP187-115-400 1,9 | 1,0 0,25 | 7,4
TP187-220-400
TP188-115-400 2 1,5 0,65 | 4,46
TP188- 220-400
TP189-115-400 a7 o571 3,15 ] 2.5 0,65 | 2,94
TP189-220-400 0.25
TP190-115-400 5 2,5 1,3 |21
TP190-220-400
TP191-115-400 6,3 6,3 1,2 |1,
TP191 -220-400
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ITpodorscenue maba. 5.4

1 2 3 - 4 5 6 7

TP192- 115-400 9 6,3 1,4 1,10
TP192-220-400
TP193-115-400 10 4 1,0 1,23
TP193-220-400
TP194-115-400 10 8 1,0 }0,97
TP194-220-400
TP195-115-400 12,6 6,3 1.6 10,9
TP195-220-400
TP196-115-400 12,6 11 1.4 10,74
TP196-220-400 )
TP197-115-400 14 4 1,6 | 0,94
TP197-220-400
TP198-115-400 14 9 1,6 |0,78
TP198-220-400
TP199-115-400 16 7.1 1,6 10,75
TP199-220-400
TP200- 115-400 16 12,6 1.8 |0,61
TP201-115-400 0,25 18 5 1,4 10,76
TP201-220-400 .
TP202-115-400 18 10 1,6 |0,62
TP202-220-400
TP203-115-400 20 3,15 1,6 |0,75
TP203-220-400
TP204-115-400 20 8 1.6 |0.63
TP204-220-400
TP205-115-400 20 16 2 0,49
TP205-220-400
TP206- 115-400 b2 10 2 0,51
TP206-220-400 :
TP207-115-400 24 14 2 0,46
TP207-290-400

rP208-115-400 27 6,3 3,15 | 0,51
7P208-220-400

'0209.115-400 25 25 6,3 | 0,33

1909-290-400

P210-115-400 40 27 16 0,22
*P210-220-400
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ITpodorwcerue maba., 5.4

1 2 3 4 5 6 7
TP211-115-400 56 40 12,6 0,17
TP211-220-400
TP212-115-400 - 56 56 12,6 | 0,15
TP212-220-400
TP213-115-400 37 | 0,5/ 80 27 16 0,15
TP213-220- 400 0,25
TP214-115-400 80 56 20 |o0,12
TP214-220-400
TP215-115-400 80 80 20 |o,1
TP215-220-400
TP216-115-400 125 112 14 0,07
TP216-220-400
TP225-115-400 1,25 1 0,25 9
TP225-220-400
TP226-115-400 2 1,5 0.65 | 5,42
TP226-220-400
TP227-115-400 3,15 2,5 0,65 | 3,57
TP227-220-400
TP228-115-400 5 2,5 1,3 | 2,56
TP2928-220- 400
TP229- 115-400 6,3 6,3 1,4 |1,3
TP229-220-400
TP230-115-400 9 6,3 1,4 1,35

P230-220-400
TP230 5 | 0.6
TP231-115-400 0,3 10 4 1,0 | 1.5
TP231-220-400
TP232-115-400 10 8 1,0 |1,18
TP232-220-400
TP233-115-400 12,6 6,3 1.6 | 1,1
TP233-220-400 P
TP234-115-400 ' 12,6 1 1.4 | 0,91
TP234-220-400
TP235-115-400 14 4 1,6 | 1,15
TP235-220-400
TP236-115-400 14 9 1,6 | 0,91
TP236-220-400
TP237-115-400 16 7,1 1,6 | 0,91
TP237-220-400
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M podoasicerue maba 5.4

1 2 3 4 5 6 7
TP238-115-400 16 12,6 1,8 (0,74
TP238-220-400
TP239-115- 400 18 5 1,4 {0,82
TP239-220-400
TP240- 115-400 18 ° 10 1,6 |0,76
TP240-220-400
TP241-115-400 20 3,15 1,6 |0,91
TP241-220-400 :

TP242-115-400 20 8 1.6 | 0,76
TP242-220-400

TP243. 115-400 20 16 2 0,59
TP243-220-400

TP244- 115-400 ' 24 10 2 0.63
TP244-220-400

TP245-115-400 24 14 2 0.56
TP245-220-400

TP246-115-400 27 6,3 3,15 | 0,62
TP246-220-400 5 |o.6/

TP247-115-400 0,3 25 25 6,3 8,4
TP247-9220-400

TP248-115-400 40 27 16 0,27
TP248-220-400

TP249-115-400 56 40 12,6 { 0,21
TP249-220-400

TP250-115-400 56 56 12,6 0,18
TP250-220- 400

TP251-115-400 80 27 16 0,18
TP251-220-400

TP252-115-400 80 56 20 0,14
TP252-220-400

TP253-115-400 80" 80 20 0,13
TP253-920-400 3

TP254-115-400 C 195 112 14 0,09
TP254-220-400

TP255-115-400 160 140 20 0,07
TP255-220 - 400

TP256-115-400 180 112 20 6,07
TP256-220-400
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I1podoasicenue maba. 5.4

1 l 2 l 3 4 5 6 7
TP263-115-400 1,25 1,0 0,25 1} 11,4
TP263-220-400 .

TP264-115-400 2 1.5 0,65 | 6,87
TP264-220 400

TP265-115-400 3,15 2,5 0,65 | 4,52
TP265-220-400

TP266-115-400 5 2,5 1,3 3,24
TP266-220-400

TP267-115-400 6,3 6.3 1,2 2,07
TP267-220-400

TP268-115-400 9 6,3 1,4 1,71
TP268-220-400

TP269-115-400 10 4 1,0 1,9
TP269-220- 400

TP270-115-400 10 8 1,0 1,5
TP270-220-400

TP271-115-400 12,6 6,3 1,6 1,39
TP271-220-400 57 | 0,8/

TP272-115-400 0,4 12,6 It 1,4 1,14
TP272-220-400

TP273~115-400 14 4 1,6 1,45
TP273-220-400

TP274-115-400 14 9 1,6 1,16
TP274-220-400

TP275-115-400 16 7,1 1,6 1,15
TP275-220- 400

TP276-115-400 16 12,6 1,8 0,94
TP276-220-400

TP277-115-400 18 5 1,4 1,17
TP277-220-400

TP278-115-400 18 10 1,6 0,96
TP278-220-400

TP279-115-400 20 3,15 1,6 1,16
TP279-220-400

TP280-115-400 20 8 1,6 0,96
TP280-220-400

TP281-115-400 20 16 2 0,75
TP281-220-400
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I podoascene maba. 5.4

1 2 3 4 5 6 7
TP282-115-400 24 10 2 0,79
TP282-220- 400
TP283-115-400 24 14 2 0,71
TP283-220-400
TP284-115.400 27 6,3 3,15 | 0,78
TP284-220-400
TP285-115-400 25 25 6,3 0,51
TP285-220-400
TP286- 115-400 40 27 16 0,34
TP286-220-400
TP287-115-400 56 40 12,6 | 0,2
TP287-220-400
TP288-115-400 56 56 12,6 | 0,23
TP288-220-400 57 0684
TP289-115-400 80 27 16 0,23
TP289-220-400
TP290-115-400 80 56 20 0,18
TP290-220-400
TP291-115-400 80 80 20 0,16
TP291 -220- 400
TP292-115-400 125 112 14 0,11
TP292.220-400
TP293-115-400 160 140 20 0,09
TP293-220-400
TP294-115-400 180 112 20 0,09
TP294-220-400
TP295- 115-400 200 180 20 0,07
TP295-220-400
TP296-115-400 N 224 125 25 0,08
TP296-220-400 .

TP297-115-400 250 224 25 0,06
TP297-220-400

TP301-115-400 2 1,5 0,65 | 8,67
TP301-220-400

TP302-115-400 72 10,9/ 3,15 2,5 0.65 | 5,71
TP302-220-400 0,45

TP303-115-400 5 2,5 1,3 ]4.09
TP303-220-400
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11 podorscenue maba. 5.4

1 2 3 4 5 6 7
TP304-115-400 6,3 6,3 1.2 | 2.61
TP304-220-400
TP305-115-400 9 6,3 1,4 12,16
TP305-220- 400
TP306-115-400 10 4 1,0 |2,4
TP306-220- 400
TP307-115-400 10 8 1,0 1,89
TP307-220-400
TP308-115-400 12,6 6,3 1,6 1,76
TP308-220-400
TP309-115-400 ) 12,6 11 1.4 1,44
TP309-220- 400
TP310-115-400 14 4 1,6 1,84
TP310-220-400
TP311-115-400 14 9 1,6 1,46
TP311-220-400
TP312-115-400 16 7.1 1,6 1,46
TP312-220-400 72 1o.9/

TP313-115-400 0,45} 16 12,6 1,8 |1,18
TP313-220-400

TP314-115-400 18 5 1,4 1,48
TP314-220-400

TP315-115-400 18 10 1,6 1,22
TP315-220- 400

TP316-115-400 20 3,15 1,6 1,46
TP316- 220-400

TP317-115-400 20 8 1.6 1,22
TP317-220-400

TP318-115-400 # 2 16 2 0,95
TP318-220-400

TP319-115-400 24 10 2 1,0
TP319-220-400

TP320-115- 400 24 14 2 0,9
TP320-220-400

TP321-115-400 27 6,3 3,15 | 0,99
TP321-220-400

TP322-115- 400 25 25 6,3 | 0,64
TP322-220- 400
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[Tpodoawenue maba. 5.4

1

S

7

TP323-113-400 40 27 16 0,43
TP323-220-400

TP324-115-400 56 40 12,6 | 0,33
TP324-220- 400

TP325-115-400

TP325-220-400 o6 56 12,6 10,29
TP326-115-400 :
TP326-220- 400 80 27 16 0,23
TP327-115-400 80 56 20 0,23
TP327-220-400

TP328-115-400 80 80 20 0,2
TP328-220-400

TP329-115-400 125 112 14 0,14
TP329-220- 400

TP330-115-400 72 | 0.9/ 169 140 20 0,11
TP330-220-400 0.45

TP331-115-400 180 112 20 0,12
TP331-220-400

TP332.115-400 200 180 20 0,09
TP332-220-400 |

TP333-115-400 224 125 25 0,10
TP333.220 -400

TP334-115-400 250 224 25 0,07
TP334 220-400

TP335-115-400 315 125 35 0,08
TP335-220-400

TP336- 115-400 315 280 35 0,06
TP336- 220-400

TP337-115-400 355 200 40 0,06
TP337.920-400

TP338-115-400 2 1,5 0,65 | 10,84
TP338-220-400

TP339-115-400 3,15 2,5 0,65 | 7,14
TP339-220 400

TP340-115-400 9 | 1,2/ 5 2,5 1,3 5,11
TP340-220 400 0,6

TP341-115 400 6,3 6,3 1,2 3,26
TP341 220-400

TP342-115-400 9 6.3 1,4 2,69

TP342-220-400




11 podorscenue mabs. 5.4

1 2 3 4 5 6 7
TP343-115-400 10 4 1,0 3
TP343-220-400
TP344-115-400 10 8 1,0 2,37
TP344-220-400
TP345-115-400 12,6 6,3 1,6 2,2
TP345-220-400
TP346-115-400¢ 12,6 11 1,4 1,8
TP346-220-400
TP347-115-400 14 4 1,6 2,3
TP347-220-400
TP348-115-400 14 9 1,6 1,83
TP348-220-400
TP349-115-400 16 7,1 1,6 1,82
TP349-220-400
TP350- 115-400 16 12,6 1,8 1,48
TP350-220-400
TP351-115-400 18 5 1,4 1,84
TP351-220-400 90 | 1,2/

TP352-115-400 0,6 18 10 1,6 1,52
TP352-220-400

TP353-115-400 20 3,15 1,6 1,82
TP353-220-400

TP354-115-400 20 8 1,6 1,52
TP354-220-400

TP355-115-400 20 16 2 1,18
TP355-220-400

TP356-115-400 24 10 2 1,25
TP356-220-400

TP357-115-400 24 14 2 1,13
TP357-220-400

TP358-115-400 27 6,3 3,15 1,23
TP358-220-400

TP359-115-400 25 25 6,3 0,8
TP359-220-400

TP360-115-400 40 27 16 0,54
TP360-220-400

TP361-115-400 56 40 12,6 | 0,41
TP361-220-400
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I1podoaxcernue maba. 5.4

1 2 3 4 5 6 7
TP362-115-400 56 56 12,6 | 0,41
TP362-220-400
TP363-115-400 80 27 16 0,37
TP363-220-400
TP364- 115-400 80 56 20 0,29
TP364-220-400
TP365-115-400 80 80 20 0,25
TP365-220-400
TP366-115-400 125 12 14 0.18
TP366-220-400
TP367-115-400 90 | 1,2/ 160 140 20 0,14
TP367-220-400 0,6
TP368-115-400 180 12 20 0,14
TP368-220-400
TP369- 115-400 200 180 20 0.11
TP369-220-400
TP370-115-400 294 125 25 0,12
TP370-220-400
TP371-115-400 250 294 25 0,09
TP371-220-400
TP372-115-400 315 125 35 0,09
TP372-220-400
TP373-115-400 315 280 35 0,07
TP373-220-400
TP374-115-400 355 200 40 0,08
TP374-220-400
TP375-115-400 3,15 2,5 0,65 | 8,99
TP375-220-400
TP376-115-400 5 2,5 1,3 16,36
TP376-220- 400
TP377-115-400 112 | 1,4/ 6,3 6,3 1,2 | 4,06
TP377-220-400 0.7
TP378-115-400 9 6,3 1,4 |3,35
TP378.220-400
TP379-115-400 10 4 1,0 | 3,73
TP379-220-400
TP380- 115-400 10 8 1,0 2,95
TP380- 220-400
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11 podorncenue ral .. 5.4

1 i 3 4 5 6 7
TP381-115-400 12,6 6.3 1,6 2,73
TP381-220-400
TP382-115-400 12,6 1 1,4 2.24
TP382-220-400
TP383-115-400 14 4 1,6 2,86
TP383-220-400
TP384-115-400 14 9 1.6 2,28
TP384-220-400 ;

TP385-115-400 16 7.1 1.6 | 2,27
TP385-220-400

TP386-115-400 16 12,6 1,8 1,84
TP386-220-400

TP387-115-400 18 5 1,4 2,3
TP387-220-400

TP388-115-400 18 10 1,6 1,89
TP388-220-400

TP389-115-400 20 3,15 1,6 2,26
TP389-220- 400 ne |1y

TP390-115-400 0.7 20 8§ 1,6 1,89
TP390-220- 400 )
TP391-115-400 20 16 2 1,47
TP391-220-400

TP392-115-400 24 10 2 1,56
TP392-220-400

TP393-115-400 24 _ 14 2 1.4
TP393-220-400

TP394-115-400 27 6,3 3,15 | 1,54
TP394-220-400

TP395-115-400 25 25 6,3 |0,99
TP395-220-400

TP396-115-400 40 27 16 0,67
TP396-220-400

TP397-115-400 56 40 12,6 | 0,52
TP397-220-400

TP398- 115-400 56 56 12,6 0,45
TP398-220-400

TP399-115-400 80 27 16 0,46
TP399-220-400
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I1podorscenue maba. §.4

5

6

7

TP400-115-400 80 56 20 0,36
TP400-220- 400

TP401-115-400 80 80 20 0,31
TP401-220-400

TP402-115-400 125 112 14 0,22
TP402-220- 400

TP403-115-400 160 140 20 0,18
TP403-220-400

TP404- 115-400 112 180 112 20 0,18
TP404-220- 400

TP405-115- 400 200 180 20 0,14
TP405-220-400

TP406-115-400 224 125 25 0,15
TP406-220- 400

TP407-115-400 250 224 25 0,11
TP407-220-400

TP408-115-400 315 125 35 0,12
TP408-220-400

TP409-115-400 315 280 35 0,09
TP409-220- 400

TP410-115-400 355 200 40 0,09
TP410-220-400

TP411-115-400 3,15 2,5 0,65 | 10,73
TP411-220-400

TP412-115-400 6,3 6,3 1,2 4,89
TP412-220-400

TP413-115-400 135 9 6,3 1,4 4,04
TP413-220-400

TP414-115-400 10 4 1,0 4,5
TP414-220-400

TP415-115-400 10 8 1.0 3,55
TP415-220-400

TP416-115-400 12,6 6,3 1,6 3,29
TP416-220-400

TP417-115-400 12,6 i1 1,4 2,7
TP417-220- 400

TP418-115-400 14 4,0 1,6 3,44

TP418-220-400
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ITpodonrncenue mabn 5.4

1 2 3 4 5 6 7
TP419-115-400 14 9,0 1,6 | 2,74
TP419-220-400
TP420-115-400 16 7,1 1,6 |2,73
TP420-220-400
TP421-115-400 16 12,6 1,8 2,22
TP421-220-400
TP422-115-400 18 5,0 1,4 2,77
TP422-220-400
TP423-115- 400 18 10 1,6 | 2,28
TP423-220-400
TP424-115-400 20 3,15 1,6 12,73
TP424-220-400
TP425-115-400 20 8,0 1,6 12,28
TP425-920-400
TP426-115-400 20 16 2,0 1,78
TP426-220-400
TP427-115-400 24 10 2,0 1,88
TP427-220- 400 135 | 1.6/

TP428-115-400 0,8 24 14 2 1,69
TP428-920-400

TP429-115-400 27 6,3 3,15 11,85
TP429-220-400 |

TP430-115-400 25 25 6,3 1,2
TP430-220-400

TP431-115-460 40 27 16,0 | 0,81
TP431.220-400

TP432-115-400 56 40 12,6 | 0,62
TP432-220-400

TP433-115-400 "1 56 56 12,6 | 0,54
TP433-220-400

TP434-115-400 80 27 16 0,55
TP434-220-400

TP435-115-400 80 56 20 0,43
TP435-220-400

TP436-115-400 80 80 20 0,38
TP436-220-400

TP437-115-400 125 112 14 0,27
TP437-22Q-400
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Ilpodoaxcerue ma6br 5 4

1 2 3 4 5 6 7
TP438-115-400 160 140 20 0,21
TP438-220-400
TP439-115-400 180 112 20 0,22
TP439-220-400
TP440-115-400 135 1,6/ 200 180 20 0,17
TP440-220-400 0,8
TP441-115-400 224 125 25 0,18
TP441-220-400
TP442-115-400 250 224 25 0,14
TP442-220-400
TP443-115-400 315 125 35 0,14
TP443-220-400
TP444-115-400 315 280 35 0,11
TP444-220-400
TP445-115-400 335 200 40 0,11
TP445-220-400
TP446-115-400 6,3 6,3 1.2 5,07
TP446-220-400
TP447-115-400 9,0 6,3 1,4 4,19
TP447-220-400
TP448-115-400 10 4,0 1,0 4,67
TP448-220-400
TP449-115-400 10 8,0 1,0 3,68
TP449-220-400
TP450-115-400 12,6 6,3 1.6 3,44
TP450-220-400 140 1,7/

TP451-115-400 0,85 12,6 H 1,4 2,8

TP451-220-400

TP452-115-400 14 4,0 1,6 3,57
TP452.220-400

TP453-115-400 14 9,0 1.6 2,85
TP453-220-400

TP454-115-400 16 7.1 1,6 2,83
TP454-220.400

TP455.115-400 16 12,6 1,8 2,3

TP455-220-400

TP456-220-400
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Tpodorwenue mabr. 5.4

1 3 2 3 4 5 6 7
TP457-115-400 1 18 10 1.6 |2,3
TP457-220-400
TP458-115-400 20 3,15 1.6 | 2,83
TP458-220-100
TP459-115-400 20 8,0 1.6 |2,3
TP459-220-400
TP460-115-400 20 16 2,0 |1,84
TP460-226-400
TP461-115-400 24 10 2,0 1,94
TP461-220-400
TP462-115- 400 24 14 2,0 1,75
TP462-220- 400
TP463-115-400 27 6,3 3.15 11,92
TP463-220-400
TP464-115-400 25 25 6,3 1,24
TP464-220-400
TP465- 115-400 40 27 16 _|o0,8
TP465-220-400 140 | 1.7/

TP466-115-400 0,85 56 40 12,6 | 0,64
TP466- 220- 400
TP467-115-400 56 56 12,6 10,56
TP467-220-400
TP468-115-400 80 27 16 0,57
TP468-220- 400
TP469-115-400 80 56 20 0,45
TP469-220-400
TP470-115-400 80 80 20 0,39
TP470-220-400
TP471-115-400 125 112 14 0,28
TP471-220-400
TP472-115-400 160 140 20 0,22
TP472-220-400
TP473-115-400 180 112 20 0,22
TP473-220-400
TP474-115-400 200 180 20 0,18
TP474-220- 400
TP475-115-400 294 125 25 0,19
TP475-220-400
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ITpodoarcenue maba. 5.4

1 2 3 4 3 6 7
TP476-115-400 250 294 25 0,14
TP476-220-400
TP477-115-400 315 125 35 0,15
TP477-220-400 140 (l)gé
TP478-115-400 ' 315 280 35 0,11
TP478-220-400
TP479-115-400 355 200 40 0,12
TP479-220-400
TP480-115-400 10 8,0 1,0 | 4,47
TP480-220-400
TP481-115-400 12,6 6,3 1.6 | 4,15
TP481-220- 400
TP482-115-400 16 12,6 1,8 |2,8
TP482-220-400
TP483-115-400 18 10 1.6 | 2.87
TP483-220-400 -

TP484-115-400 20 8,0 1,6 12,87
TP484-220-400

TP485-115-400 20 16 2,0 2,24
TP485-220-400

TP486-115-400 24 10 2,0 |2,36
TP486-220-400 170 | 1,9/

TP487-115-400 0.9 24 14 2,0 2,13
TP487-220-400

TP488-115-400 27 6,3 3,15 | 2,33
TP488-220-400

TP489-115-400 25 25 6,3 | 1,51
TP489-220-400

TP490-115-400 40 27 16,0 1,02
TP490-220-400

TP491-115-400 56 40 12,6 {0,78
TP491 - 220 - 400

TP492-115-400 56 56 12,6 | 0,68
TP492-220- 400

TP493.115- 400 80 27 16 0,69
TP493.220- 400

TP494-115-400 80 56 20 0,54
TP494-220-400
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Hpodorrcenue maba. 5.4

1 2 3 4 5 6 7
TP493-115-400 80 80 20 o047
TP495-220-400
TP496-115-400 125 12 4 |o034
TP496-220-400 .
TP497-115-400 160 0 | 20 |07
TP497-220-400
TP498-115-400 180 112 20 o7
TP498-220-400
TP499.115-400 200 180 | 20 |o.
TP499-220-400 | 170 | 1.3/

TP500- 115-400 224 125 | 25 |o,23
TP500-220-400

TP501- 115-400 250 | 22¢ | 25 |o.7
TP501-220-400 ,
TP502- 115-400 315 125 | 35 |o.18
TP502-220- 400

TP503-115-400 ais | 280 | 35 0,13
TP503-220-400

TP504-115-400 355 200 | 40 [o,14
TP504-220-400

TP505- 115- 400 20 16 2 | 2.3
TP505-220-400

TP506-115-400 24 10 2 |28
TP506-220- 400

TP507- 115-400 24 14 2,0 | 2,50
TP507-220- 400

TP508-115-400 o7 6,3 3,15 | 2,74
TP508-220-400

TP509-115-400 25 25 6,3 | 1,78
TP509-220-400 | 20 | £/ i
TP510-115-400 40 27 16 | 1,20
TP510-220-400

TP511-115-400 56 40 12,6 | 0,92
TP511-220-400

TP512-115-400 56 56 12,6 | 0,80
TP512-220-400

TP513-115-400 80 27 16 | 0,82
TP513-220-400
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[T podoaxcenue maba. 5.4

5

6

7

TP514-115-400 80 56 20 0,64
TP514-220-400 ,
TP515-115-400 80 80 20 0,56
TP515-220-400 ‘
TP516-115-400 125 112 14 0,40
TP516-220-400
TP517-115-400 160 140 20 -0,31
TP517-220-400
TP518-115-400 180 112 20 0,32
TP518-220-400 200 ff/
TP519-115-400 200 180 20 0,25
TP519-220-400
TP520-115-400 294 125 25 0,27
TP520-220-400 .
TP521-115-400 250 224 25 0,20
TP521 -220-400
TP522-115-400 315 125 35 0,21
TP522-220- 400
TP523-115-400 315 280 35 0,16
TP523-220-400
TP524-115-400 355 200 40 0,17
TP524-220-400
TP525-115-400 25 25 6,3 2,22
TP525-290-400
TP5926-115-400 40 27 16 1,51
TP526-220-400
TP527-115-400 56 40 12,6 | 1,15
TP527-220-400 ‘

250 | 2,7
TP528- 115-400 1,34, 56 56 12,6 | 1,00
TP328-220-400
TP529-115-400 80 27 16 1,02
TP529-220- 400
TP530-115-400 80 56 20 0,80
TP530-220- 400
TP531-115-400 80 80 20 0,69
TP531-220-400 )
TP532-115-400 125 112 14 0,50

TP532-220-400
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I podoasxcenue maba, 5.4

1 2 3 <« 4 5 6 7
TP533-115-400 166 | 140 20 o3
TP533-220- 400
TP534-115- 400 180 12 20 |o0,40
TP534-220-400 i
TP535-115-400 200 180 20 |o,31
TP535-220- 400
TP536- 115-400 224 125 25 |o0,33
TP536-220-400 250 | 2,7/

TP537-115-400 LI a5 224 25 0,25
TP537-220- 400

TP538-115-400 315 125 3 |o,2
TP538-220-400 .

TP539-115-400 315 280 3 0,2
TP539-220- 400 N

TP540-115-400 355 200 0 o2
TP540-220-400 .

TP541-115-400 - 25 25 6.3 |2.8
TP541-220- 400

TP542-115-400 40 27 16 1.93
TP542-220-400

TP543- 115-400 56 40 12,6 | 1,47
TP543-220- 400

TP544-115-400 56 56 12,6 | 1,28
TP544-220- 400

TP545-115-400 80 27 16 1,30
TP545-220- 400 320 ?';/

TP546-115-400 N 80 56 20 1,03
TP546-220-400

TP547-115-400 80 80 20 o8
TP547-220- 400

TP548-115-400 125 112 14 |o,64
TP548-220-400

TP549- 115-400 . 160 140 20 |o,50
TP549-220- 400

TP550-115-400 180 112 20 0,51
TP550-220- 400

TP551-115-400 200 180 20 |o.50
TP551-220-400
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ITpodosxenue maba. 5.4

1

5

6

7

TP552-115-400
TP552-220-400

TP553-115-400
TP553-220-400

TP554-115-400
TP554-220-400

TP555-115-400
TP555-220-400

TP556-115-400
TP556-220-400

TP667-115-400
TP557-220-400

TP558-115-400
TP558-220-400

TP559-115-400
TP359-220-400
TP560-115-400
TP560-220-400

TP561-115-400
TP561-220- 400

¥P562- 115-400
TP562-220-400

TP563- 115-400
TP563-220-400

‘TP564-115-400
TP564-220-400

“TP565-115-400
TP565-220- 400

TP566-115-400
TP566-220-400

TP567-115-400
TP567-220-400

TP568- 115-400
TP568-220-400
TP569-115-400
TP569-220-400

P570-115-400
P570-220-400

224 125 25 0,43
250 224 25 0,32
20 |2 315 125 | 3 0,34
LT a8 280 s |02
355 200 do,27
25 25 63 |33
40 27 16 2,29
56 40 12,6 | 1.75
56 56 12,6 | 1,59
380 | 4,0/
0 80 27 16 1,54
80 56 20 1,22
80 80 20 1,06
125 112 14 0,76
160 | 140 20 0,59
180 112 20 o061
200 180 20 0,48
224 125 2% | 0,51
250 224 25 0,38
125 35 0,40

315
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Oxonvanue raba 5.4

(&)

5

6

TP571-115-400 315 280 35 | 0,30
TP571-220-400 380 | 4,0/

2°0
TP572-115-400 355 200 0 |o0,3
TP572 -220-400
TP573-115-400 40 27 6 |27
TP573-220-400
TP574-115-400 56 40 12,6 | 2,07
TP574-220-400
TP575- 115-400 56 56 12,6 | 1,81
TP575-220-400
TP576- 115-400 80 97 16 1,83
TP576-220-400 7
TP577-115-400 80 56 20 1,44
TP577-220-400
TP578- 115-400 80 80 20 1,25
TP578-920-400
TP379-115-400 125 112 14 |o0.,9
TP579-220-400 450 g'g/
TP580- 115-400 160 140 20 | o0,70
TP580-220 - 400
TP581-115-400 180 112 20 0,72
TP581-220- 400
TP582-1 15-400 200 180 20 |0,56
TP582-220- 400
TP583-115- 400 994 125 %5 10,60
TP583-220-400
TP584-115-400 950 924 95 | 0,45
TP584.-220- 400
TP585- 115-400 315 125 3B 10,47
TP585-220- 400
TP586- 115-400 315 280 3 0,36
TP586-220-40 0
TP587-115-400 355 200 40 |0,38

TP587-220-400
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PA3AEN LIECTOH ’

TPAHCDHOOPMATOPLI NMUTAHUA TUNA T
HU3KOBOSMBLTHLIE, C HOMHWHAJIbHbBIM HANPSEHUEM
CETH 127 4 220 B U YACTOTOH 50 I'y

Manora6aputhble TpanchopMaTophl NHTaHust THna T npeauasuate-
HBl A/ PafHOS/JEeKTPOHHOH anmaparypsl WIMPOKOIo NOpHMEHEHHs, anna-
PaTypHl CPEJACTB CBA3H M 3JIeKTPOHHO-BLIYHCJ/IMTEJbHHIX MAIUMH NpH NH-
TaHWH OT HPOMBILIIEHHOH CeTH NlepeMeHHOro TOKa Hanpsixkeunem 127
u 220 B u uactoroit 50 T'u. OHH 0XBATHIBAWT IIMPOKHH AHANA30H Had-
psixkeHuit (ot 0,85 no 220 B) u Tokos (or 0,035 po 2,12 A) npu moum-
HocTH oT | no 210 B. A,

Tpanchopmatopsl Tuna T YHH(pHUHPOBAHL MO KOHCTPYKUMH M H3-
TOTOBJISIIOTCA Ha Mardutonposojax 19 Tumos.

TpaHcpopMaTOpbl HMeIOT HCKOJbKO BTOPHUHBIX OOGMOTOK, pacCyH-
TaHHBIX Ha Pa3jIMYHble TOKM M HANDSIXKEHUS, KOTOpHlEe HPH HOCJeAOBa-
TeNbHOM M Hapalljle/lbHOM COCIMHEHHMSIX MO3BOJSIOT HOJYYaTb BCEBO3-
MOJKHble COYeTAHMS TOKOB H MATPSIXKEeHHH JJIA BHTaHHS YCTPOICTB pas-
JHYHOrO (PYHKUHOHAJNLHOrO Ha3HaueHHS.

Tpancpopmaropsl Thna T H3roToBJsIOTCA B OGBLIYHOM KJHMAaTHuec-
KOM HcHOJHeHHH. B 3aBHCHMOCTH OT 3aflaHHBIX YCHOBUA 3KCHJIyaTALMH
TpaHC(HOPMATOPH H3FOTOBJAIOTCH € YYeTOM Ppa3jHYHBIX BO3AEHCTBYIO-
muX (AKTOPOB: MeXaHHUeCKHX H KJAHMAaTHYecKHX. B o6o6uienHoit ¢op-
Me BH/lbl H XaPAKTeDHCTHKU MeXAHHUYECKHX BO3JeHCTBHH (B COOTBETCTBHH
¢ tpe6opauusimu [OCT 16962—71) npusesennt B Tabn. 2.2, BuaW u
XapaKTEepHCTHKH KIMMATHUECKHX BO3AeficTBHE BHellHell cpegH — B
Tabn 2.3 u 2.4.

B 3aBHCHMOCTH OT MecTa pa3MelleHHs MpH 3KCIlyaTauum B BO3-
JAymHol cpene Ha BblcoTax Ao 4300 M (B TOM uMCle NMOA 3eMJell u NOA
BofoH) TpaHCHOPMATOPH HITOTOBJSIIOTCS MO KATErOPHAM PpasMelleHHs
u3feanit, ykasausoim B tabn. 3.1 (FOCT 15150—69).

B KOHCTPYKTOPCKOH NOKYMEHTAauWH HPHBOAMTCH MOJHOE YCJOBHOE
0603HaueHHe H3[eJHs, KOTOpPOE COCTOMT H3 CJOBa <«TpaHchopMaTop»,
COKpamieHHoro o603HaveHust THOA TpaHchopMaropa, YCHOBHOIO NOpSA-
KOBOTO HOMepa, HOMHHAJbLHOro HANpsXKEHHS M YacTOTHl OHMTamed ce-
T4, [lpumep ycioBHOro o6osHaueHMs TpaHcdopMaTopa C HOPAAKOBLIM
HomepoM 6, HOMHHAaJbHLIM HampsokeHuem ceTH 220 B, uacroroit 50 Tu:

«Tpancopuarop T6-220-50».
KOHCTPYKLIUSA U PA3MEPHI
B 3aBucuMocTH OT HOMHHANBHOA MOWHOCTH, TUNIOPAa3Mepa MATHH-
TONpOBOAA W MAOPHXKEHHA NMTawume# cerH TpaHchopMatop THoa T
HMEIOT pasauufibie raGapuTHbie H YCTAHOBOUHBIE pasMephi, NpUBECHHLIE
Ha puc, 3.1, 3.2, 6.1—6.7 u B Tabn. 6.1,
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Puc. 6.1. KOHCTPYKLMA HBH3KOBOABTHHIX TPamchOPMATOPOB nutanug Thna T:
a — T4-220-50, macca — ne Gogee 750 r; 6 — T5-127/220 50 m T6-220 50, macca —
He Gonee 210 r
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Puc, 6.2. KonCTPyKIHS HH3KOBOJLTHMX TpaHcdopMaropos nurauua T7, T8, Tii,
Ti6, T17, Ti9
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Pasmemna 018  Kpentewur

TH =

Puc 63 Kouctpyriiis HU3IKOBoJgbTHOro TpancdopmaTtopa nutaHua T9 220 50

Faamemna 018 Kpensewus
7l

N —_—
B 4,

Fuc 64 KoHCTpyKUMSt HH3KOBOALTHOFO TpauchopMmaTtopa nutauua TI10 220 50
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8 Puc 65 KoucTpykusa Huse
KOBOABTHOTO TpaHcdhopMaTopa

anTauHs  T12 220-50

A
A
o | L
x
kg A__i —” |
8 L
Puc 66, KoHCTpYKUM#  1tH3KOBOABTHBIX  TpaHcdopmatopos nHtauus T13 220 50,
T14-220 50, T15-220-50
4x5=2] i g ]
x

e

Pasmemna Ona KDENAENUR
itk

4

v
LS

Puc. 67 WOHCTPYKUHS HH3KOBOJNLTHOrO TpatcdopMaTopa nuTanns T18-220-50
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TaG6auma 6.1

laGapuTHbie ¥ yCTaHOBOMHBE pa3Meps TpancthopmartopoB tuna T

Ne

Pasmepst, MM

TunosomuHan pHCYH- Macca,
TpaHcd opmaTopa Ka A A, B H L d r
! 2 3 4 5 6 7 8 9

T1-220-50 3.2 46|58 | 7] 88 82 5,5 | 1400
T2-220-50 -1 65
T3-220-50 3.1 48 1 46 | 87 72 88 M4 950
T4-220-50 6.1,a] 35} 58 | 52 62 77 M3 750
T5-127/220-50 6.1,6{ 34| 25 |} 46 37 37 M2,5}1 210
T6-220-50 6.1,6| 34 | 256 | 46 37 37 M2,5[1 210
T7-220-50 6.2 | —]24,2139,2137,2 41,6 — 180
T8-220-50 * 6.2 | —[24,2/39,2137,2|41,6] — 180
T9-220-50 6.3 | — 34,21 39,5 29 34,2 | — 185
T10-220-50 6.4 | — | 28,5 48 29,21 43,5 — 220
T11-220-50 6.2 | — {24,2039,2|37,2(41,6]— 180
T12-220-50 6.5 | 12] 17,2} 30,5 | 40 28,5 | — 110
T13-220-50 6.6
T14-220-50 6.6 | — |20 | 42 30,5 | 46 - 110
T15-220-50 6.6
T16-220-50 6.2 | — | 28,5] 44 37,9 | 45 — 280
T17-220-50 6.2 [ — | 28,5 44 37,9 | 45 — 280
T18-220-50 6.7 | — | 29,5| 38 33 40 —_ 185
T19-220-50 6.2 | —|24,2139,2|37.2 41,6 — 180

Tpancdopmaropnl THna T u3royoB/SIOTCH TOJALKO Ha OpPOHEBBIX Mar-
HHTONPOBOAAX CTaHAaPTH30BaHHOrO psAaa. Ilepeuenr npuMeHseMblX Mar-

HHTONPOBOAOB NpHBejseH B Taba. 6.2,

KoHeTpykuns TpancgopmaropoB anocob6Ha NPOTHBOCTOATh MEXaHH-
YeCKHM M KJHMATHYECKHM BO3[eHCTBHSM, COXPaHsTh paboToCnocoBHOCTH
Npy noswieHHol BJaKHocTH (98%) W nMpH Bcex TeMnepaTypHEIX BO3-
neiictBusax (a0 430°C), oGecneunBaTt, HeOGXOAHMEIN 3amac 3JeKTPH-
YeCKOH NMPOYHOCTH H3OJAAUHH OOMOTOK.
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YCNOB8UA DKCNNYATALMU

TemnepaTypa oOKpy:Kaiou(eH cpeibi Ot 0 no + 60°C
OTiiocuTeIbHA BJAAXKHOCTL Bo3Ayxa npu +30°C Jo 958
ArtMocgepuoe AaBaeHue Ot 96 no 105 3 klla
(o1 720 o
790 MM pT cT)
[{uKanueckoe BosleficTeue Temnepatyp Or —50 a0 -+60°C
Bubpanus B Auanasoie wactor ot 30 jno 50 Tu ¢
ycKopenHem Ho 3 g
MpnorokpatHeie ylapbi ¢ ycKopeHHEM Ho 15 g
Jlunefiubie Harpy3ky ¢ yCcKopeHHeMm o 5 g
TpaucrioptupoBanne npu  uwactote or 80 1o
2120 ynapoB MHU C yCKopeliHem o 3 ¢
Cpok cayx0bi He menee 500 u

OCHOBHbIE MAPAMETPbI

OcLoBible 3/1ekTpHYeCKKe TapaMerpnl waJjoraSaputhuix Tpanchop-
MaTopoB nuTanig THna T npHBelenut B Taba 62

Hanpsaxenus BTOpHYHBIX OGMOTOK TpauCHOPMAaTOPOB, H3MepeHpble
B HOMHHAJbHOM peXHMe, ROJ/UKHBL COOTBeTCTBOBATL 3HAUCHHAM, YKa
3aHnbM B Taba 62 ¢ ponyckom 3% ans Tpauc$opmMatopoB THIOB
Tl 1 3—5% nna tpancdopmatopa tuna TS

Ipi BosmeficTBUu ua TpauchopMaTOph TOBBILICHUCH 1eMiepaTypbi
( +60°C) u noewleynoli BJaXKHOCTH B TeueHue 48 4 comporusseuite
H30/SUHH AOJKHO ObITh lie MeHee vkalzaHdoro B Ta6n 63

COl’lpOTlIB TeHHE H3O0JMAUHN MeKAY TOKOBeNLYyWHMH 3JeMentaMit, a
TahKe MEeXJ1y 3THMH 3JIeMeHTaMIl It KopnycoM

B HOPMAJIbHLIX KJHMATHUCCKHX YCJIOBHAX He menee 200 MOM
B }CJOBHAX NOBBLILIEHHON BJaXHOCTH He menee 10 MOM
Npi MaKCHMAJALHON NOBBILIEHUON TeMnepaType He wmenee 200 MOwm
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Puc. 68 DneKTpuuecKHe NpHHIHNHaJNbHble cxeMbl Tpaucdopmaropos Tunma T:
a—Tt, 6—T2 Ti8, TiY, a—T6; e—T3; d—T4; e— T5, = —T7, TIi1, TI6,
Ti7, 53— T8, TI2, TI3, TH Ti5; a—T9, TI0
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$83

TaGauua 6.2
AneKrpHueckue napamerpnt Tpaucdiopmaropos tana T

TepBrunasi O6MOTKA | Bropuunas o6MOTKa
TuncHoMBRan Tunopasmep Tok, A Hanps xende, B
TpaschopMaTopa Mar HHTONpoBOAa ' Homuaans-
BoiBoant | Hanpsixe- BuiBoAk! el TOK,
06MOTOK Hme, B 0GMO TOK
XOJIOCTOTO | HOMHHA/Ib- XOJIOCTOro | HOMHHA/bL-
X0aa pzi8E g xoza HOe
! 2 3 4 5 6 7 8 9 10

In2 200 7u8 176 160 0,025

a3 210 7uld 198 180 0,025

lu4 220 0,125 0,33 7ul0 220 200 0,025

Inb 230 w13 14,1 12,6 2,12

Iuwé 240 13w 15 14,1 12,6 2,12

T1-220-50 HIJIM 25X 25 2wis|. 99 9,0 2,12
13 n 14 9,9 9,0 2,12
16 u 18 10,95 9,7 1,06
18u 20 10,95 9,7 1,06
17 n 18 7,38 6,5 1,06
18 n 19 7,38 6,5 1,06
* 21 n 22 17,5 15 1,06

2l n 23 20,8 18 0,03
24w 25 17,5 15 0,03
24 u 26 20,8 18 0,03




682

M podoasxcerue maba. 6.2

1 2 l 3 | 4 l 5 | 6 | 7 | 8 | 9 ‘ 10
T2-220-50 1IJIM 25%25 3u+4 207 190 0,10
1u?2 220 0,11 0.26 6u6 17 18 0,90
7u6 17 16 0,90
I'n2 209 7u8 12,9 11,5 1,35
I'usl 215 8u9 12,9 11,5 1,35
1 n¢4 220 0,10 0,26 11 n 12 20,4 18,1 0,23
T3-220-50 M 20 x 32 lus 226 12 n 13 20,4 18,1 0,23
lunué 231 10w 12 22,2 19,8 0,23
' 12w 14 22,2 19,8 0,23
15 u 16 112 100 0,03
158 17 202 180 0,03
15w 18 224 200 0,03
l1w2 104,5 9u l0 9,9 8,5 1,2
5un6 104,5 14 un 15 9,9 8,5 1,2
1usd 110 0,06 0,20 11w 12 47,2 38 1,2
T4-220-50 THJIM 2525 5u7 110 16 v 17 47,2 38 1,2
1u4g 115,5 11 u 13 52,1 42 1,2
5u8 115,5 16 u 18 52,1 42 0,05
w2 110 — —_ 5u6 |58,4 38,0 0,10
T5-127/220-50 HIJIM 10X 25 Iusd 127 0,11 0,12 IUI;I lge’m
12
u 56,0 ans
cetn 220 B




98%

ITpodoascerue ma6a. 6.2

w

9

10

I u4 220 0,06 0,07 |7u8 9,55 mnda 7.0 0,06
. cetd 127 B
N H 9,16 Aast
cetn 220 B
T6-220-50 HIJIM 1025 In2 220 0,023 0,028 |3u4ubl 41,6 34,2 0,07
6 47 1,06 0,85 | 0,45
T7-220-50 HIJIM 1020 I'un2 220 0,02 0,03 {3 u4 44 38 0,08
5u6 1,1 0,95 | 0,27
T8-220-50 IIVIM 10x 20 lu?2 220 0,02 0,033 {3 u4 13 10 0,4
T9-220-50 HIJIM 10x25 1u2 220 0,02 0,045 :?,' " ;t 80 41 0,13
H
7u6 3,75%2 2,6%x2 0,1
T10-220-50 IIIJIM 1025 Iun2 220 0,025 0,045 g H 671 45 38 0,07
"
746 1,9x2 1,62} 0,2
T11-220-50 MIJIM 10% 20 1u?2 220 0,02 0,03 |3u¢4 38,4 33,1 0,086
5u6 1,25 1,05 | 0,42




L8G

Oxonuanue taba 6.2

1

L4

T12-220-50 IIJIM 12X 12,5 u2 220 0,01 0,016 3u4 6,3 5,6 0,175
T13-220-50 HIIM 12 12,5 n2 220 0,01 0,016 3u4 6,3 5,6 0,175
T14-220-50 HIJIM 12x 12,5 u2 220 0,01 0,02 3u¢4 10,35 9,2 0,01
T15-220-50 HIJIM 12X 12,5 u 2 220 0,015 0,025 3u4 12 8,5 0,2
T16-220-50 HIJIM 12X25 u2 220 0,038 0,05 3ud4g 47,710 43,7 0,112
516 1,1+0,07 0,85 | 0,85
T17-220-50 HIJIM 1225 u 2 220 0,038 0,056 3n4 454-1,0 38,5 0,142
5u6 1,3%0,07 1;05 ¢ 1,18
T18-220-50 i1-126x 18 n 2 220 0,025 0,03 3u4 45 38 0,04
5H6 1,952 1,6x2{ 0,2
6u7
T19-220-50 IIVIM 1020 u2 220 0,02 Q0,03 3n4 30,4 27 0,055
546 3,04 X2 2,5%x2| 0,!
64u7




Ta6auua 6.3

MpeneabHpie 3HAYCHHA TeMmneparypu Meperpesa TpanchopmarTopos
tuna T y vux cONpPOTHEIEMHA W3IOAAUMH

ConpoTuBiense H3oAsuuu, MOm

M akcu.
MasibHas
B HOp- | fIDH NOBH-~
Tanos oMuHaJ Temnepa- Manbugx ﬁtennok npE NOBHUEHK O Tewm-
TpaHcopMaTopa TYpa ne- | gnumaru- | TeMnepa- nepatype (-+85°C)
perpesa, qeCcKHX Type 1ioc/le HCIHTAHUK
°C 7 oC Ha JOJIrOBEYHOCTD
yenosusix | (+4-85°C)

T1-220-50 60 100
T2-220-50

T3-220-50 45

T4-220-50
T5-127/220-50 50
T6-220-50

T7-220-50
T8-220-50
T9-220-50 ;

T10-220-50 1000 2
T11-220-50
T12-220-50 20
T13-220-50 40
T14-220-50
T15-220-50
T16-220-50
T17-220-50
T18-220-50
T19-220-50




PA3SREN CERBMOW

TPAHCHOPMATOPBl NMUTAHMUSA TUNA TT
MAJIOTABAPUTHBIE C HOMUHANBHLIM HATPSEHMEM
CETH 115 b 220 B ¥ YACTOTOM 400 'y

Manora6GapuTsble YHHOHIHPOBAHHLE HH3KOBOJIbLTHBE TpaHcpopma-
Topt nuTaHug THNa TT HCHONBL3YIOTCH B HCTOUHHKAX BTOPHUHOTO 3JIEK-
TPOMHTAHHsT PALHOIIEKTPOHHOM annapaTypbl, annapaTypbl CpealTs CBA-
3H, 3JEKTPOHHO-BBLIMHCJHTENbHLIX MAIIHH H aNnapaTtypn CHeuxa/bHoro
HaA3HAYEHHS TPH NATAHHA OT CeTH MNEPCMRHHOTO TOKa HAaNpRKEHHEM
115 man 220 B u uwacroroit 400 I'u. OHu NHTAIOT HAKa/bHbie # aHOA-
Hble ULeNH YCTPONCTB Ha JaMnax "H NOJYNPOBOJAHUKOBBLIX npubopax.

Tpaucdopmaropst THna TT H3roTOBAAIOTCA B TPONHUECKOM HCMOJ-
nennd (T), KoTopoe obecneynBaeT HX HAACKHYIO SKCIAYATAUKK B MaK-
pokaMaTHueckux palfonax ¢ cyxuMm (TC) u saawuwsiM (TBy rtponudec-
KHM KJIHMaTOM.

B 3aBHcHMMOCTH OT 3afaHHBIX YCJAOBHI IKCHAyaTauuu TpaHcdopma-
TOPBHl H3TOTOBJASIOTCA C Y4YeTOM MeXaHH4eCKHX U KJHMATHYECKHX BO3-
AelficTeyouHx ¢akropos. B ofolutennoit dbopMe BUABI H XapaKTePHCTH-
KH MeXaHHYecKHx BosjeficTBHA (B coOTBETCTBHH ¢ TpeGoOBaHHAMH
FOCT 16962—71) npusegensnt B Tabia. 2.2, BUAB H XaPaKTeDUCTHKH
KJIMMaTHYeCKHX BO3JelcTBHA BHelnueil cpeibi — B Taba 2.3 u 2.4,

B 3aBHcHMOCTH OT MecTa pasMeuieHus IpH IKCIVIyaTamHu B BO3-
AYIUHOH cpele TPaHC(HOPMATOpH HIFOTOBASIOT MO KaTeropusM pasMe-
umeHus, ykasauupim B Tabn. 3.1 (FOCT 15150—69). 3nauenus temne-
paTypsl OKPYKaiOUmIero Bo3ayxa INpH SKCIIyaTauHu TpancdopMaTopos
B 32BHCHMOCTH OT KAaTeropHH pDasMeuleHHs NpHBeleHsl B Ta6n 3.2

PaGoune 31a4yeHHst BJIZXKHOCTA BO3AYXa (COYETAHHH OTHOCHTE/b-
HOH BRaXKHOCTH M TeMNepaTypbl) NPHBeldeHH B Taba. 3.3

TpaucthopmaropaM mnpHcBoeHO cokpaumeHHoe oGosuaucane TT
(TpanchopmaTopst Ha TOpOMmAJAbHBIX MarHHTONnposoaax). B KodcTpyk-
TOPCKOH JOKYMeHTAauHH TWPHBOAHTCA MOJHOE YCJAOBHOE 0603HAYEHHE
H3]eNHs, KOTOpPOE COCTOHT M3 CJIOBa «TPaHCHOPMATOP», COKPAIllEHHOro
06Go3HauyenHss THNa Tpaucopmartopa, HOMHHA/ILHOTO HANPSIKEHUS, Hac-
TOTbl nuTaioulled cerw u BuAoB HcnosnHeHHda. [lpumep ycarosHoro 06o3-
Hadennn Tpauchopmaropa tHna TT ¢ NOpRAKOBLIM HOMepoM 72, HOMH-
HanbupiM Hanpxeuuem cetn 220 B, wacroroft 400 Tu, B Koxyxe, Tpo-
NIHYecKOro HUCHNONHEeHHSA:

«Tpancpopmarop TT72-220-400KT »,
KOHCTPYKUNSA U PA3MEPHI
Tpaucdopmaropst tuna TT H3roTOBISIOTCA Ha TOPOHAAJIBHBIX JieH-
TOUHBIX MAarHHTONpOBOAAX CTaHAapTH3oBaHHoro paaa tHna OJL
KoHCTpYXTUBHO TPAHCGHOPMATOPBE HMEIOT 1Ba HCMOJHEHHS (HCHoJ-

Hewne K): B KoxyXe u 6e3 KOXYXa ¢ 3aJiMBKOH 3N0KCHIHMBIM KOMMa-
YHzoum,

10—737 289



/i
IAAAAAL
Pasmemna

T l . 78 KpENTENUA

&y ji d;

a d enybily / ] et .|

fz

z

Puncamop pac- /
AONONEH COOCHE Bsi0dYy 7

Puc. 7.1. KOHCTPYKUHS TOPOHAAJNbLHBIX TpaHcopmatopoB tHna TT 6e3 koxyxa

Ly

Fasmemua o Kpensewus
d

2 "_" y

Puc, 7.2, KoncTpykuusa TopouAanbHblX Tpatichopmatopos tHna TT B koXyxe

B zaBucHMOCTH OT HOMHHAJbHOH MOLIHOCTH, NPHMEHAEMOro THNO-
pasMepa MAaTHHTONDOBOA3 H HaNpSKeHHs NHTaHHA TpauchopMaTopH
tuna TT wuMeloT pasnuunble rabGapuTHble H YCTAHOBOUMbIE pa3Mephl,
yxasaunble Ha puc. 7.1, 7.2 # B rabn. 7.1 u 7.2

Tpauchopmaroput tina TT yuubHIHPOBaHBL MO KOHUCTPYKUMH K
COCTABASIOT NapaMeTpHyecKHil psAl, B KOoTopwit BXoaut 208 THNoHOMM-
HAJIOB.

BuiBosbn 06MOTOK TpanchOpMaTOpOB DACHOJIOXKEHB! HA OJHOH CTO-
poHe ¥ uMeloT 0603HaueHHd B COOTBeTcTBHM ¢ puc. 7.3. ¥ rpancdop-
MatopoB Ge3 Koxkyxa (cM. puc. 7.1) ¢uKcaTop pacnosioxed COOCHO Bh-

Puc. 7.3. Pacnosnoxenne
BHIBOJIOB 0OGMOTOK TpaHC-
dopmartopos THHa TT:
a--C  MarsHETOlpPOBOROM
OJ116/26; 6 — ¢ MaruuTo-
nposofamMH 0J120/32—
0J132/50
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Ta6nuua 7.1

TFaGaprTHbie H YCTaHOBOYHBIE Pa3MEPhl TOPOHAAMLHLIX TpaHcopmaTopos
Tuna TT Ge3 xoxyxa

Pasmepnt, MM

Mac-

Tunopasmep ca,

M arsn ToNpoBoAa HIl A hl hz L 14 D d dl dg al b r
0J116/26-8 25[ 21 50
OJ116/26-10 28] 24 171 16 | 39 60
OJ116/26-12,5 30{ 26 75
0J120/32-8 29) 25 6 {2,5 M4} 4,5 4,501 41 85
0J120/32-10 31 27 100
0J120/32-12,5 | 33| 29 20| 19,5] 46 110
OJ120/32-16 37t 33 125
OJ125/40-10 35{ 30 155
OJ125/40-12,5 | 37| 32 185
0J125/40-16 411 36 26{ 25,5] 57| M5} 5,5 220
0/125/40-20 45{ 401 8 |3 6,5{1,2f 6} 260
OJ125/40-25 51| A6 320
OJ132/50-16 46| 40 420
0OJ132/50-20 50| 45 32| 31,5{ 70| M6} 6.5 480
OJ132/50-25 55§ 50 540

T'aGapuThbie #

Tuna TT ¢ koxyxom

Ta6auua 7.2

YCTAHOBOYHBIE pAa3Meps! TOPOHAAJILHMX TpaHchopmaTopos

Pa3mepnl, MM
Tunopasmep Macea,
MarHMTONPOBOAA " i L D d ds r

OJ116/26-8 33 27 55
OJ116/26-10 36 30 12 37 65
0J116/26-12,5 38 32 85
0J120/32-8 37 31 4,2 45) 9
OJ120/32-10 40 33 110
0120/32-12,5 42 35 14 44 125
OJ120/32- 16 46 39 140
0J125/40-10 41 34 170
0J125/40-12,5 43 36 205
OJi25/40-16 47 40 20 54 5,5 245
QJ125/40-20 51 44 275
0J125/40-25 57 50 5,6 1330
0J132/50-16 51 41 460
QJ132/50-20 56 49 25 68 7 530
0J132/50-25 61 54 570
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Bony I, y TpaHchopMaTOpOB € KOxyxouw (cM. puc. 7 2) — coocug Bbl-
Boy 3. Orcqe‘r BLIBOJOB BEIETCA OT BBIBOLA [ nO yacoBofi cTpejke co
croponnl MoHuTtaxia (puc. 7 3). 3akpenisiorcs TpaucdopMmartopw ¢ no-
MOMIBIO HEHTPAJEHOTO BHHTA H GOKOBOTO (HKCATOpA.

YCNOBUA SKCNNYATAUMU

TemnepaTtypa OKpy:Kaiollero Bo3iyxa . . . . Or —60 g0 +85°C
OTHoCHTENIbRAA BJIAXXHOCTD Boanyxa npn +40°C . Hdo 98%
AtMmocheproe JaBaeHHE . . . . . . ... .01 104 no 6%

% 10~ kIa (ot 780
Ao 5 MM pT. CT.)

Lluratveckoe BosAelicTBHe TeMmepatyp . . . . . . OT —60 no - 85°C
TeMmnepaTypa neperpesa oOMOTOK . . . He 6onee 70°C
BuGpaunn B Auana3ope YacTOT OT 5 110 9500 T u
C yCKOpeHHeM . . . .o 30g
OpnHounne yhaph llJ]PITEJIbHOCTbIO 0 2—«1 e H ycxo-
peuseM . . . Ho 1000 g
MHuorokpatsue yaapm llﬂHTeanOCTb!O 13 M u
ycKOpeHHeM . . . A (e I 04 4
JlunefiHpie Harpys3ku ¢ chOpeHHeM e i e ... o 100g
Cpox cay®bu . . . . . .. ... .. .. ... He wmexee 10000y
SNEKTPUMECKUE CXEMb)
B 1 2 3 4 5
g :
L L J [ ] [ [

6 7 8 g w0 Nz U s Al

1 2 a3 4 5

s)

§ 7 8 9 g nr nLBh 517

Puc. 74 DnekTpuyecKne NPHHIHNHAALHBIE CXeMbl TOPOMAAJABLHLIX TPanchopma-
topos TtHua TT

TpancgopmaTopp! HMEIOT HECKOJBKO BTOPHYHSIX OGMOTOK 11 mepsiids
HY)0 ¢ OTROJABMY, DACCYMTAHHBIX HAa DamiiBe TOKH H JNanpskelnins,

OCHOBHBIE MAPAMETPbI

OcHoplble JJ1eXTPIHECKHE NapaMeTpl  MaaorabapuTHLIX  HH3KO-
BOAbTIHIX TpaHCHopMaTopos THna TT ¢ HOMHHAALULIM  HANDAMCHUICM
ceth 115, 220 B u wyacroroii 400 't npusesenwt B rtabn 73

ConpoTuBNeHHe H3OMUHH MexX1y OOMOTKaMil, a2 TaKKe MeXAy Kop-
NYCOM H KaXAO0H OGMOTKOH B “JODMAaALHBIX RJAMMITHUECKHX YCAOBHAX
cocraaser 1000 MOu.

Wsonauus mexny ofmMoTKaMu, a TakKe MeKAy KOPNycoM i Kax-
JOoH 0o6MOTROW BLigepKHBaeT 6e3 nPo6Os M IOBEPXHOCTHOrO fe€pEeKpal-
THA Nepemensoe RanpsiKenue ¢ wacroroir 50 I'u, 3uaveHns  KoTOporo
yralauul B Ta6a. 7.4.
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Ta6auna 7.3

AnekTpHueckHe napaMeTpst TpaHchopmatopos tHna TT
B HOMHHAJBHOM DeXHMe

~

;‘f i }Lﬂgjﬁz;"e TOK BTOPUUHOM
§ lg- 06MOTKH, B ob6MoTKH, A
§ '8 ’ BriBosbi 06MOTOK
T“I{“’Hl?rf;‘eg_ THIOHOMHHH : = o~ - -
Ma HBO}lap TpaschopmaTopa % g - T T é;l 1
g § J, AN NS Ql;. 2
SalBol 1Sl TL 4
1 2 3 4 5 617 8
TT1-115-400T
0J120/32-8 | TT1-115-400KT | 121]0,124] 5 {10 0,3
TT2-115-400T 12,6 {20 0,137
TT2-115-400KT
TT3-115-400T 5,042 0,45
TT3-115-400KT
TT4-115-400T 12,6 | 10 0,8
0J120/32-10 | TT4-115-400KT {16,50,172 30 0,05
TT5-115-400T 24 20 0,153
TT5-115-400KT.
TT6-115-400T 31,51 10 0,163
TT6-115-400KT
TT7-115-400T 0,231
TT7-115-400KT
TT8-220-400T 0,117} 5,0 0,650
TT8-220-400KT
TT9-115-400T 0,231 10
TT9-115-400KT
TT10-220-400T 0,117 6,3 0,6
TT10-220-400KT | 23 _
0J120/32- TT11-115-400T
-12,5 TT11-115-400KT 0,231
TT12-220-400T 0,117 12,6 | 20 0.3
TT12-220-400KT
TT13-115-40nT 0,231
TT13-115-400KT
TT14-220-400T 31,5 0,235
TT14-220-400KT 0,117] 10
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Mpodoamcenue Taba. 7.3

]

5

6

7

8

9

0J120/32-16

TT15-115-400T
TT15-115-400KT

0,3

TT16-220-400T
TT16-220-400KT

0,15

5,0

0,9

TTI17-115-400T
TT17-115-400KT

0,3

»

TT18-220-400T
TT18-220-400KT

0,15

TT19-115-400T
TT19-115-400KT

TT20-220-400T
TT20-220-400KT

30

TT21-115-400T
TT21-115-400KT

TT22-220-400T
TT22-220-400KT

0,3
0,15

12,6

30

0,605

0,418

24,0

20

0,31

0,05

TT23-115-400T
TT23-115-400KT

28

TT24-220-400T
TT24-220-400KT

0J125/40-10

TT25-115-400T
TT25-115-400KT

TT26-220-400T
TT26-220-400KT

TT27-115-400T
TT27-115-400KT

TT28-220-400T
TT28-220-400KT

TT29-115-400T
TT29-115-400KT

41

TT30-220-400T
TT30-220-400KT

TT31-115-400T
TT31-115-400KT

TT32-220-400T
TT32-220-400KT

56,0

6,3

12,6

31,5

56

10

20

10

30

0,114

0,463

0,114

0,05

80

80| 20!

0,114

0,114



Mpodoamncenne 1a6a. 7.3
1

{ 2 3 4 5 6 7 8 9
TT33-115-400T 0.5 5 10 1,68
TT33-115-400KT
TT34-220-400T
TT34-220-400KT 0,263 1,68
TT35-115-400T 0,5 30 10,77 10,05
TT35-115-400KT
TT36-220-400T 0,264| 12,6 | 20 0.767
TT36-220-400KT

QJ125/40-12,5] TT37-115-400T |52,6/0,5
TT37-115-400KT 56 | 56| 12 [0,213[0,213
TT38-220-400T 0,264
TT38-220-400KT
TT39-115-400T 0,5 0,107
TT39-115-400KT 127 1110} 10 ]0,106
TT40-220-400T 0,264 0,106
TT40-220-400KT
TT41-115-400T 0,655
TT41-115-400KT
TT42-220-400T 70 6,3 | 10| 30 [2.07
TT42-220-400KT 0,345
TT43-115-400T 0,655
TT43-115-400KT
TT44-220-400T 0.345 1,49 |
TT44-220-400KT . ‘
TT45-115-400T 0,655| 12,6

OJ125/40- 16 TT45-115-400KT
TT46-220-400T 0,345 20 1,03 {0,05
TT46-220-400K T -
TT47-115-400T 0,655
TT47-115-400KT 31,5} 10 0,81
TT48-220-400T 0,345
TT48-220-400KT
TT49-115-400T 0,655
TT49-115-400KT
TT50-220-400T 0,345 100 |160j20,1[0,124]0, 124

TT50-220-400KT
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Hpodoascenue Tabr 7.3

1 2 3 4 5 61 7 8 9'
TT5!-115-400T 0,775, 6,51 10 2,45
TT51-115-400KT
TT52-220-400T
TT52-220-400KT 0,4
TT53-115-400T 0,775
TT53-115-400KT
TT54-220-400T 0,4 | 12,6 30 |1,23 {0,05
TT54-220-400KT
TT55-115-400T 0,775 0,9

0J/125/40-20 | TT55-115-400KT
TT56-220-400T | 83 10,4 | 24 0,91
TT56-220-400KT —
TT57-115-400T 0,77 )
TT57-115-400KT 80 | 8ol 20 l0,227l0,25
TT58-220-400T 0,4
TT58-220-400KT -
TT59-115-400T 0,77
TT59-115-400KT 127 {220} 24 f0,11 lo0,122
TT60-220-400T 0,4
TT60-220-400KT
TT61-115-400T 0,98
TT61-115-400KT
TT62-220-400T 5,1 0,345
TT62-220-400K T 0,51
TT63-115-400T 0,98 10.2
TT63-115-400KT
TT64-220-400T 0,51 | 6,5 3,18
TT64-220-400KT

0OJ125/40-25 | TT65-115-400T
TT65-115-400KT | 10610,98 10} 30 |2,29 |0,05
TT66-220-400T
TT66-220-400KT 0,51 | 12,6
TT67-115-400T —-
TT67-115-400KT 0,98 1,59
TT68-220-400T 0,51 20
TT68-220-400KT |
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ITpodorncenue Taba. 7.3

1 2 3 4 5 6 7 8 9
TT69-115-400T 0,98 20
TT69-115-400KT
TT70-220-400T 0,51 24 30 1,181 0,05
TT70-220-400KT
TT71-115-400T 0,98
TT71-115-400KT 56 56| 12 10,42810,428
TT72-220-400T 0,51
TT72-220-400KT b

0ON25/40-25 | TT73-115-400T 106{0,98
TT73-115-400KT 127 |10010,110,218[0,218
TT74-220-400T 0,51
TT74-220-400KT
TT75-115-400T 0,98
TT75-115-400KT 180 |200]| 20 |0,133(0,133
TT76-220-400T 0,51
TT76-220-400KT
TT77-115-400T 1,26
TT77-115-400KT 6,3 |t0,! 4,15
TT78-220-400T 0,663f -

TT78-220-400KT 0,05
TT79-115-400T

TT79-115-400KT 1,26

TT80-220-400T 0,663 12,6 |20 2,16
TT80-220-400KT _

OJ132/50-16 | TT81-115-400T 1,26 30
TT81-115-400KT | 138 31,5 |10 1,64 [0,05 .
TT82-220-400T 0,663
TT82-220-400KT
TT83-115-400T
TT83-115-400KT 1,26 | 10 ol160] 20 |0,245/0,2
TT84-220-400T 0,663
TT84-220-400KT

07132/50-20 | TT85-115-400T 1,52 5 45
TT85-115-400KT 5 !
TT86-220-400T 16710,79 10 | 30 0,05
TT86-220-400KT
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Oxonyanue maba.7.3

t 2 3 4 5 5 6 7 8
TT87-115-400T 1,52 12,6 3,64
TT87-115-400KT
TT88-220-400T 0,79} 12,6 | 10 3,64
TT88-220-400KT |30 0,05
TT89-115-400T 1,52
TT89-115-400KT 24 | 20 1,86
TT90-220-400T 0.79
TT90-220-400KT o

OJI32150-20 | 1791 115-400T | 467] 1,52
TTOI-115-400KT | 80 80| 20 |0,465[0,465
TT92-220-400T 0,79
TT92-220-400KT -
TT93-115-400T 1,52
TT92-115-400KT 127 110t 10 {0,336/0,336
TT94-220-400T 0,79
TT94-220-400KT
TT95-115-400T 1,8
TT95-115-400KT | 200 6,3} 1o| 30 |6,05 0,05
TT96-220-400T 0,95
TT96-220-400KT
TT97-115-400T 1,8
TT97-115-400KT 12,6 | 20 3
TT98-220-400T 0,95
TT98-220-400KT n
TT99-115-400T 1,8

0J132/50-25 | TT99-115-400KT 56 56{ 12 [0,81 [0,81
TT100-220-400T 0,95
TT100-220-400KT L
TT101-115-400T 1,8
TT101-115-400KT 127 {110} 10 |0,405{0,405
TT102-220-400T 0,95
TT102-220-400KT
TT103-115-400T 1,8
TT103-115-400KT 180 200} 20 |0,25 10,25
TT104-220-400T 0,95
TT104-220-400KT
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Ta6nuua 7.4

3HaueHUs HCHBITATEABHOIO HADPAKEHH A

MeCTo 1pUNOKEHHS HANDAN eHHA Hanpaxeune, B
Tepsuunas obmorka (Ao 100 B) — xopnyc 500
Ilepenynas o6morka (csuime 100 B) — kopnyc 1000 + 2U,
Bropuuuast o6morka (E U, > 100 B) — Kopnyc 500
Bropuunas ob6Morka (L Uy, > 100 B) ~— kopnyc 100 +- 2TV,

IlepBnunas o6motka (Ao 100 B) — mo6as sropuu- | 500
Hast o6MOTKa
Tepeuunast o6moTKa (cBbiwre 100 B) — mio6ast BTO- | 100 4- 2U,
puuHasg o6 MOTKa
Mexny me6uMH  BTOPHYHBIMH ofmoTKamn Tipu | 500
U, <100 B
Mex 1y moSHIMA BTODHUMSIMA OOMoTKamu  npH | 1000 42T U,
SU,> 100 B

MMpumeuanne, T U,—cymma ganpsokeHuit BTOPHYHBIX OOMOTOK,




PA3REN BOCBLMOH

TPAHCOOPMATOPH! COTNACYICWIME CUTHANOSB
HU3KOM YACTOTH! TUMOB T™, T

ManoraGaputiele corsacylouine TpaHChOPMATOPH HH3KOH YACTOTHL
tunos TM (tpancdopmarop cornacyoummsi manomousustt, zo 10 MB « A)
u T (rpancdopmartop coracyloumi MowmHzoctsio oT 0,5 a0 25 B.A)
NpejHagHayenbl [JIsl COIJIACOBAHHS BHYTPEHHEro CONPOTHBJEHHS HCTOY-
HHKA CHMTHAJIa ¢ BXOAHBIM CONpPOTHBJICHHEM KacKaJOB y¢ujuTesell Hus-
KOH 4acTOTH, BHIMOJHEHHBIX Ha MOAYNPOBOAHMKOBHIX INpkGopax. Oud
HCHOJL3YIOTCH B HH3KOYACTOTHHIX TPaKTaX paiHOvJIeKTPOHUOM aflflapa-
TYpPS! MPOMBIULIEHHOrO H GHLITOBOrQ Ha3Hadedus.

IMpoMbiuieHHoCcTh H3roToBasier 428 THIOHOMMHAMOB TpaHchOpMa-
topos TunoB TM u T 6pouesoil u crep:HeBOf KOHCTPYKUUH HA YHH(DH-
HHPOBAHHBIX MarHATONPOBOJAX.

TpancQopmMaTOPs! H3rOTOBJAIOTCH B TPOMHYECKOM HCIIOJAHCHHH H
MOTYT SKCIJIYaTHPOBATHCA B MAKPOKJIAMATHYECKHX pafionHax ¢ tponuye-
ckny (T) cyxum (TC) wmi BramuBIM TpoludeckuM kaumatom (TB).
B o6oGmennofi ¢opMe BHAM H XapaKTepHUCTHKH KJIHMATHYECKHX BO3-
peficTeuil BHeuwIHe#l cpegnl B coorBerctBHH ¢ TpefoBaHusmu [OGT
16962—71 npusegentt B Taba. 2.3 u 2.4.

B 3aBHCHMOCTH OT 3ajaHHBIX YC/IOBHH 3KCIJyarauud Tpaxcdopma-
qopel THIOB TM # T H3rOTOBMSIOTCA Tak#e C YYeTOM MeXaHHYeCKHX
BO31eficTBHHA, BHAB H XapaKTePHCTHKH KOTODHIX B o6o6uicHuoi ¢opme
B coorBeTcTBHH ¢ TpeGopanuamu I'OCT 16962—71  npuBeseHs B
Taba. 2.2.

B 3aBucyMOcTH OT MecTa pasMelleHHs NPH IKCIAyaTauuu B BO3-
AYUuIHoit cpene Ha BbicoTax x0 4300 M (B TOM 4ucjle moh 3eMJedl H DOA
Bogo#t) TpancopMaTOPs! HIrOTOBJASIOT 110 KAaTEerOPHAM  pPa3sMelUCHHA,
BHAB KOTOPHX Yykasawusl B Ttaba. 3.1 (FOCT 15150—69). 3uaveuns
TeMNepaTyphl OKPyXalouiero BO3AyXa MNpH 3KCIAyaTtaunu tpaxchopma-
TOPOB B 33BHCHMOCTH OT Kareropug pasMellleHHs NpHBexeHH B Tabn, 3.2.

Pa6ouye 3HaueHus BJAXKHOCTH BO3LYXA (COUETAMHS OTHOCHTENLHOH
BJaKHOCTH H TeMIlepaTyps!) OpHBefeHs! B Taba. 3.3.

B KOHCTPYKTOPCKOH MOKYMEHTAWHH TPHBOAHTCA TNOJHOE YCIOBHOE
©003HayeHHe H3JAENHA, KOTOPOe COCTOHT H3 CJoBAa <«TpanchopMarop»,
COKpauteHnoro o0O3HaYenus THNA TtpaHchopmaropa, MOMIHOCTH TpPAaHC«
dopmaropa, MB - A, u ycaosHoro mopsiaxosoro xomepa. Ipumep ycaos-
Horo o003naueHHA coryacymollero TpancdopMaTopa HHIKOH HacToTH
runa TM momuoctsio 5 MB - A # nopsigkosbiM HoMepoM 15:

«Tpancopmarop TM5-15»,
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KOHCTPYKUMA U PA3IMEPLI

B 3aBUCHMOCTH OT THROHOMMHAJA H KOHCTPYKTHBHOIG HCIIOJIHEHH R
tpaHcdopMaTops corsacoBaHua tHoB TM u T uMeloT passinudbie raba-
pHTHBIE H IPHCOERHHHTeJbkBlE pasveps!, yKasasnbleé Ha pHc, 8.1—8.5
u T1a6a. 8.1.

Ta6nuua 8.1

TFabapuTHbie H YCTAHOBOYHBIZ Pa3Mepbl MAJOraGapuTHLIX COrNaryloUWHK
TpanchopMaTopoB Hu3Kon vactornt THnos TM v T

E Paamepnt, MM

Tunonomuuan rpancdop- >
MaTopa ES

= A A A | A | BB L H1lh
TM2-1—TM2-14 8.1{12,5]10 — | — {16}16] — |22 16
TM5-1—TM5-54 8.2112,5]12,5| — | — | 16]17] — |22 16
TM-10-1—TM10-69 8.3115 |20 30| — |22]25| 37125,5; 20
T0,5-1—T0,5-59 8.3]15 [22,5} 30} — j23127| 37)28,5} 23
T0,7-1—T0,7-69 8.31156 }22,5}356 | — |27]29] 42|31,5] 26
T2-1—T2-59 8.4125 {30 451 7,5/ 36139 52{39 | 34
T3-1-—T3-45 8.4]25 35 50 |10 [44]46] 5746 | 41
T4-1—T4-19
T61_16.30 ) 8.4|25 |40 |60 15 |52(56| 67]53 | 47
T25-1—T25-10 85} — | — |84 {15 |69]75]101165 | —

TpancdopMaTOpH COrJIaCOBaHHH H3TOTOBJIAIOTCA HAa OpOHEBHX R
CTEpAHEBHX MarHHTONPOBOAAX YHHDHUMPOBAHHOrO paja KEBATH KOH-
CTPYKTHBHBIX HCUOJHEEWH: ANA NedaTHOro MoMaxka € NPOBOJOTHHMH
BHBOAAMH H OOGBEMHOrO MOHTAXaA C JIeAeCTKOBHMH BHIBOA2MH,

Tpancdopmaropu THnos TM2 u TM5 Kkpenarca Ha NeYaTHHX mJa-
Tax 3a CcyeT pacnakixi BwBOAOB. TpanchopMaropn THROB TMIQ, T2,
T3, T4 u T6 HMeOT AOLOJHHTENbHbIE OTBEPCTHA AJA KPENJEHHH BHH-
TaMH M3. Tpanchopmaropn THna T25 xpenarcs BuHTamu M4.

Konerpykuna rpancdopMaTOpoB cnocob6Ha fIPOTHBOCTOSTb MEXaHH-
YECKHM H KJHMATHYECKHM BO3JeHCTBHAM B YCJIOBHAX  TPOMHYECKOrO
KJl1MaTa, COXPaHATb HX pabOTOCHOCOGHOCTL NPH NOBHILENHOR  BJaXK-
HOCTH H NpH BCeX TEMNEpaTYPHHIX BO3xeficTBHAX oObGecneyuBaer MHeoG-
XOAHMLIA 3ama€ 9NeKTPHYECKOH NPOUYHOCTH H3OJAUHH OOMOTOK.

YeaoBHA SKCMIyaTallWH

Temnepatypa okpymalomero BO3AyXa . . . . . . . Or —60 no +125°C
HOCHTe/bHad B/aXKHOCTb BO3AyXa npH +40°C . . Jo 98%
ATmocdeproe AaBheHHE . . . . . . . . e+« .. Ho 6:101klla
(no 5 MM pr. cT.)
Uikannveckoe BogieficTBHE TeMmepatTyp . . . . . . Ot —60 no +125°C
UOpauwH B AxanasoHe uyactoT oT 1 Ao 2500 I'y
C yckopeuneM . . . . . e e e e e . e e e o. . 30g
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Onuxouele yxapoi AAHTeAbHOCTBIO 0,2—1 MC H ycKo-

PEHHEM . . . & . . vt i e e e e e e e e e . Jo 1000 g
MHorokparieie  ylapsl AAUTeAbHOCTBIO 1—3 Mc H
YCKOPEHHEM . v v v v v 4 v v v 4 o e s e e Ho 150 g
Jlapefinpie HarpyskHm ¢ ycKOpeHReM . . . . . . . . Ho 150 g
AxycTuueckHe ImyMm B JHanasoMe yactor  H0—
10000 I'u ¢ yposaem 3ByKoBoro Jasjewyss ., . . . He Goaee 150 xb
Cpok cayxGur npu +85°C . . . . . . .. . « . . He menee 10000 4
i I
!
_— .
< <
x EN
] L by ¢
T! i ‘ 1
o } 1
4

(. Ll (et 4
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8 » g
Pyc. 8.1. KOHCTPYKUuSL HH3KOYACTOT- Pyc. 8.2, KOHCTPYKIHA HH3KOYACTOT-
#bX  cOMIacylomux Tpaschopmarto- HBIX  COrstacyiomgeX  Tpascdopmarto:

pos TM2-1--TM2-14 pos TMS5-1—-TM5-54
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Puc. 8.3. KOHCTPYKUHA HH3KOYaCTOTHHIX Puc. 8.4. KOHCTPYKIHsS HH3KO4ACTOTHEIX corsta- Puc. 8.5. KOHCTDYKUHA HH3KOYaCTOTHHIX
coraacylouux Tpaschopmaropos TMI0-1—  cyomux TpasBchopmaropos T2-1—T2-59, T3-1— corsnacyloumiyx tpaHcdopmaropos T25-1-—
TMI10-69, TOT36-—-TQTI53 T3-45, T4-1—T4-19, T6-1—T6-30, TOTI154— T25-10

TOTi89, TOT202—TOT219



SNEKTPUHECKME CXEMbI
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Puc. 8.6. TIpHRuuuualbHpie 3JeK-
TPHHECKHE CXeMbl HH3KOYaCTOT-
Hbix  coryacyloumuy Tpanchopma-

! 10po8:
4 . . a — TM2-1-TM2- 14, TMG-

‘
N
[
-

7%

TM5-54; 6 — TMI10-1—TM10-69,

T0,5-1—T0,5-59, T0,7-1—-T0,7-69,

T2-1—T2-59, T3-1—T3-45, T4-i—

T4-19, T6-1—T6-30; 6 — T25-i—
T25-10

oy
~
o
Y
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OCHOBHbIE MAPAMETPLI

OcHoEBHble 2JEKTPUUECKHE NapaMeTpbl COMVIACYIOMHX TpaHcdopMas
TopoB HH3KOi gactotsl THmoB TM m T npuBegens B Ta6a 8.2,

JlonyckaeMtle OTK/IOHEMHS CONPOTHUBJAECHHH OGMOTOK NNOCTOSHHOMY
TOKY npH Temnepatype -+20°C OT HOMHHA/IbHHIX 3HAYEHHH COCTABJAAET
$30%.

Honyckaemoe OTKJoiiehue KOhduuuenta TpaHchOPMAUIH OT HOMH-
HaJBHOUO 3HAaYeHHsi cocrasisger 5%,

Kosbdupuenr Tpancopmanuy 06MOTKH 06paTHOH CBS3H JJisl TpaHC-
¢opmaropos Tunos TM n T —ue menee 0,02, Kodpduuuenr Tpanc-
dopmanuH Ha OTBOA3X 0O6MOTOK — He Menee 0,8,

Koahduuuenr nemyHefiHbIX HCKAXKEHHH HA TPAHHYHBIX YacTOTaX fo-
socel npottyckauns 100—10 000 Ty cocraBaser 3%, koadduuueHT gac-
TOTHBIX HCKaxKeHu#t 4=3 ab.

JnanasoH HOMHHAJAHBIX MolgHocTeHl Tpauchopmartopos TthHma TM
yaxoaurcsa B npejenax or 0,002 mo 001 B-A, tpanchopmaropos THna
T—or 0,5 70 25 B-A.

ConpotunsicHire H30AAUHH MeXAy OOMOTKAMH 1 KOPRycoM, a TaK-
He MeXAy MmoGbIMH OGMOTKAaMH TpaHCGIOPMaTopOB B HOPMAJBHBIK K/IHe
MAaTHYECKHX YCJIOBHAX — Gosee 100 MOwm.



Tabanua 8.2
AaeKTpHuecKHe MapaMeTpHl COTJIACYIOLHK TpaHCpOPMATOPOR
HH3KoH uacToTel THRos TM n T

© : -9 z 3

‘E‘ ?-I Conportusiies 2 L: E' % 0603;1%11&1]_?;1;%“:“-

& = e, Om aE om & HOMY TOKY

- - 58 - “ npa --20°C

g s | 22| 5 |—= =

h g s | & | ES| 28| 2| g
85 | Ea | B | 3 lEles |zl i
g8 5 g K HE B ® G &8 e's
&8 22 5 2 5 | £2 | 28 | &% a%

i 2 T3 4 5 6 7 8 9
TM2-1 200 | 12,5 0,270 17,5%2| 0,7x2
TM2-2 25 0,16 | 0,2 10,3% 1.4x2
TM2-3 12,5 0,190 0,7%2
TM2-4 400 | 25 0,3210,3 |0,270[14x2 | 1,4%x2
TM2-5 200 0,770 112
TM2-6 12,5 0,070 0,7x2
TM2-7 25 0,100 1,4%2
TM2-8 0,002 § 3200 | 200 | 2,6 | 0,8 |0,270{130%x2] 11x2
TM2-9 400 0,390 302
TM2-10 12,5 0,050 0,7x2
TM2-11 25 0,070 1,42
TM2-12 6400 | 200 | 5,1 | 1,2 [0,190]280%2 11x2
TM2-13 400 0,270 30%x2
TM2- 14 3200 0,770 220% 2
TM5-1 ~ 112,58 0,290 1,4X2
TM5-2 _ 17,5 0,340 1,6%2
TM5-3 200 | 25 0,16 | 1,0 {0,410] 12%x2} 2.5%2
TM5-4 35 0,480 3,5x2
TM5-5 12,5 0,240 1,4%2
TM5-6 17,5 0,290 1,6%x2
TM5-7 0,005 982195 |0,22] 1,2 [0,340] 20x2] 2,5%x2
TM5-8 35 0,410 3,5x2
TM5-9 200 0,970 19%2
TM5-10 12,0 0,200 1,4X2
TM5-11 17,5 0,240 1,6x2
TM5-12 25 0,290 2,5%2
TM5-13 400 | 35 0,32 ] 1,4 10,340] 25x2| 3,5%x2
TM5-14 200 0,810 192
TM5-15 282 0,970 322
TM5-16 12,5 0,170 1,4x2
TM5-17 17,5 0,200 1,6X2
TM5-18 25 0,240 2,5%2
TM5-19 564 | 35 0,45 1,7 10,2901 35%2] 3,5%x2
TM5-20 200 0,690 19%2
TM5-21 282 0,810 32%2
TM5-22 400 0,970 392
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ITpodoaracenue raba. 8.2
1 2 3 4 5 6 7 8 9
TM5-23 12,5 0,070 1,4%x2
TM5-24 17,5 0,086 1,6%x2
TM5-25 25 0,100 2,562
TM5-26 35 0,120 3,6x2
TM5-27 3200 §{ 200 2,6 4,0 10,290 [240x 2 19%2
TM5-28 282 0,340 32x2
TM5-29 400 0,410 39x2
TM5-30 564 0,480 55x 2
TM5-31 12,5 0,060 1,4%x2
TM5-32 17,5 0,070 1,6x2
TM5-33 25 0,086 2,52
TM5-34 35 0,100 3,62
TM5-35 200 0,240 19%2
TM5-36 4512 | 282 3,6 4,8 10,2901280% 21 32x2
TM5-37 400 (4,340 392
TM5-38 564 0,410 55%2
TM5-39 12,5 0,050 1,4%x2
TM5-40 17,5 0,050 1,6%x2
TM5-41 25 0,070 2,5%x2
TM5-42 0,005 | 6400 | 35 5,1 5,7 10,086 {340x 2| 3,5x2
TM5-43 200 0,200 19% 2
TMb5-44 282 0,240 32x2
TM5-45 400 0,290 39x2
TM5-46 564 0,340 55 % 2
TM5-47 12,5 0,040 1,4%X2
TM5-48 17,5 0,050 1,6x2
TM5-49 25 0,060 2,5%x2
TM5-50 35 0,070 3,62
TM5-51 200 0,170 192
TM5-52 282 0,200 32x2
TM5-53 9024 | 400 7,2 6,7 10,2401700x2} 39x2
TM5-54 564 0,290 55 %2
TMI0-1 17,5 0,270 0,7%2
TMI0-2 35 0.380 1,4%2
TMI0-3 22|70 |e.22|1,7 0,54007,5%2 3.0%2
TMI10-4 141 0,760 6,52
TM10-5 17,5 0,190 0,7x2
TM10-6 35 0,270 1,4%x2
TMI10-7 0,010 564 | 70,5 | 0,45 2,410,380} 19%2] 3,0x2
TMI10-8 141 0,540 6,5%2
TM10-9 282 0,760 13%x2
TMI0-10 17,5 0,135 0,7x2
TM10-11 35 0,190 1,4%2
TM10-12 1128 | 70,5 { 0,9 | 3,4 |0.270| 40x2| 3,02

306




TMI10-13
TMI10-14
TMI10-15

TMI0-16

TMI10-17
TMI10-18
TM10-19
TM10-20
TM10-21

TMI0-22

TM10-23
TMI10-24
TM10-25
TM10-26
TM10-27
TM10-28
TM10-29
TM10-20

TM10-31

TM10-32
TM10-33
TM10-34
TM10-35
TMI10-36
TMI10-37
TM10-38

TM10-39

TM10-40
TM10-41
TM10-42
TM10-43
TM10-44
TMI10-45
TM10-46
TM10-47
TM10- 48
TM10-49

TMI10-50

TM10- 51
TM10-52
TM10-53
TM10-54
TM10-55
TM10-56
TMI10-57
TM10-58
T M10-59

0,010

I podonscenue rabr. 8.2
3 4 5 6 7 8 9
141 0,380 6,5%2
1128 | 282 0,90 3,4 (0,540 402 13%x2
564,0 0,760 24 X2
17,5 0,095 0,7%x2
35 0,135 1,4%x2
70,5 0,190 3,0x2
2256 141 1,81 4,8(0,270] 88x2| 6,5%x2
282 0,380 13x2
564 0,540 242
1128 0,760 60%x2
17,5 0,067 0,7%2
35 0,095 1,4%x2
70,5 0,135 3,0x2
4512 141 | 3,6 | 6,8 [0,190[170X2] 6,5%X2
282 0,270 13%x2
564 0,380 24 %2
1128 0,540 60 2
2256 0,760 145%x 2
17,5 0,050 0,70X2
35 0,067 1,4%x2
70,5 0,095 3,0x2
141 0,135 6,5x2
9024 | 2821 7,21 9,6 10,1901520%2 13x2
564 0,270 24x2
1128 0,380 60x2
2256 0,540 145x2
4512 0,760 2852
17,5 0,034 0,7%x2
35 0,050 1,4%2
70,5 0,067 3,0x2
141 0,095 6,5x2
18048 282 14,31 13,6 ]0,135[750x2 13x2
564 0,190 242
1128 0,270 602
2256 0,380 1452
4512 0,540 285x% 2
9024 0,760 800x 2
17,5 0,024 0,7x2
36096 35 28,6 | 19,2 10,034 {1800} 1,4%x2
70,5 0,050} %2 3,0x2
141 0,067 6,62
282 0,095 13x2
564 0,135 24 %2
1128 0,190 602
2256 0,270 145x 2
4512 0,380 285x 2
9024 0,540 8002
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ITpodoracenue Taba 8.2

! 2 3 4 5 6 7 8 9
TM10-60 17,5 0,017 0,7%2
TM10-61 35 0,024 1,4%2
TM10-62 70,5 0,034 3,0%2
TM10-63 141 0,050 6,5%2
TM10-64 282 0,067 13%2
TM10 65 | 0,010 | 72190] 564 | 57,3 | 27,0 0,095 |2600x| 24 %2
TMIC-66 1128 0,135] x2| eox2
TM10-67 2956 0,190 145% 2
TM10-68 4512 0,270 285X 2
TM10-69 9024 0,380 800 X 2
T0,5-1 9,0 0,28 1,7%2
T0, 5-2 17.5 0,40 3.0X2
T0,5-3 141 |35 {o,11| 10 |0,56|14x2| 6,0%2
T0,5-4 70,5 0,79 11%2
T0,5-5 9,0 0,20 1,7X2
T0,5-6 17,5 0,28 3.0X2
T0,5-7 282 | 35 | 0,221 15 | 0,40 [29%2| 6.0x2
T0,5-8 70,5 0,56 112
T0,5-9 141 0,79 23% 2
T0,5-10 | 0,5 9,0 0,14 1,7%2
TO,--11 17,5 0,20 3%2
T0,5-12 564 | 35 0,28 6%2
T0,5-13 70,5 0,45 21 | 0,40 |56x2| 11x2
T0,5-14 141 0,56 23% 2
TO,5-15 282 0,79 452
T0,5-16 9,0 0,10 1,7%2
T0,5-17 17,5 0,14 3x2
T0,5-18 35 0,20 ) 6% 2
T0,5-19 70,51 . 0,28 11%2
T0,5-20 1128 { 141 0,9 | 30 | 0,40 [102%2] 23x2
TO,5-21 282 0,56 45% 2
T0,5-22 564 0,79 90 % 2
T0,5-23 9,0 0,07 1,7%2
T0,5-24 17,5 0,10 3x2
T0,5-25 35 0,14 6%2
T0,5-26 2956 | 70,5 | 1,8| 42 | 0,20 [250x2] 11x2
TO,5-97 141 0,28 23%2
T0,5-28 282 0,40 45% 2
T0,5-29 564 0,56 90% 2
T0,5-30 1128 ‘ 0.79 220% 2
T0,5-31 9,0 0,05 1,7%2
T0,5-32 17,5 0,07 3%2
10,5-33 4512 | 35 0,10 6%2
T0,5-34 70,5{ 3,61 60 | 0,14 [520x2 1Ix2
T0,5-35 141 0,20 23% 2
T0,5-36 282 0,28 45%2




podorxnenue Tabar. 82

1 2 3 4 5 6 7 8 9
T0,5-37 4512 ] 564} 3,6 | 60 | 0,40 |520x2] 90x2
T0,5-38 1128 0,56 220% 2
T0,5-39 2256 0,79 510% 2
T0,5-40 9,0 - 0,035 1,7x2
TO,5-41 17,5 0,05 3x2
70,5-42 35 0,07 6x2
T0,5-43 70,5 0,10 < 11Xx2
T0,5-44 141 0,14 23%2
70,5-45 | 0.5 {9024 282 | 7,21 84 {0,20 {11s0x| 45%x2
T0,5-46 564 0,28 x2] 90x2
TO,5-47 1128 0,40 220 2
T0,5-48 2256 0,56 5102
T0,5-49 4512 0,79 1140% 2
T0,5-50 9,0 0,025 1.7%2
T0,5-51 17,5 0,035 3x2
T0,5-52 35 0,05 6x2
T0,5-53 70,5 0,07 11x2
T0,5-54 141 0,10 23% 2
T0,5-55 282 0,14 45%2
T0,5-56 18048] 564 | 14,3 | 120 ] 0,20 {1630x] 90x2
70,5-57 1128 0,28 x2 1! 220%x2
TO,5-58 2956 0,40 510X 2
T0,5 59 4512 0,56 1140 X 2
TO,7-1 9,0 0,28 1,7%2
T0,7-2 141 [ 17,51 0,11 | 13 0,391 12%2] 2,5%2
T0,7-3 35 0,55 5%2
T0,7-4 70,5 0,78 10x2
T0,7-5 0,7 9,0 0,20 1,7X2
T0.7-6 17,5 0,28 2,5%2
T0,7-7 282 | 35 0,22 18 0,39 24 %2 5% 2
70,7-8 70,5 0,55 | 10%2
T0,7-9 141 0,78 23%2
T0,7-10 9,0 0,14 1,7x2
T0,7-11 17,5 0,20 2,5%2
T0,7-12 35 0,28 5%2
T0,7-13 70,5 0,39 10%x2
T0,7-14 564 | 141 {0,451 25 | 0,55 48x2 23x2
T0,7-15 282 0,78 45% 2
T0,7-16 9,0 0,10 1,7x2
T0,7-17 17,5 0,14 -] 2,6%x2
10,7-18 35 0,20 5x2
T0,7-19 1128 170,51 0,90 | 35 {0,28 |100x92} 10x2
T0,7-20 141 0,39 23%2
T0,7-21 282 0,55 45 %2
TO0,7-22 564 0,78 902
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Il podonmentie Taba 8.2

1 2 3 4 5 6 7 8 9
T0,7-23 9,0 0,07 1,7%2
T0,7-24 17.5 0,10 2.5%2
T0,7-25 35 0,14 5%2
T0,7-26 2256 | 70,5 | 1,8 ] 50 | 0,20 [230%2] 10x2 °
T0,7-27 141 0,28 23% 2
T0,7-28 282 0,39 45%2
T0,7-29 564 0,55 90 %2
T0,7-30 1128 0,78 165 2
T0,7-31 | 9,0 0,05 1,72
T0,7-32 17,5 0,07 2,5%2
T0,7-33 35 0,10 5%2
T0,7-34 70,5 0,14 10%2
10,7-35 4512 | 141] 3.6] 70 | 0,20 |630x2] 23x2
T0,7-36 282 0,28 45% 2
T0,7-37 564 0,39 902
T0,7-38 1128 0,55 165% 2
T0,7-39 2256 0,78 330% 2
T0,7-40 | 0,7 9,0 0,035 1,7%2
T0,7-41 17,5 0,05 2,5X2
T0,7-42 35 0,07 5% 2
T0,7-43 70,5 0,10 102
T0,7-44 141 0,14 [1300x| 23x2
T0,7-45 9024 | 282 | 7,2 100 0,20 x2| 45x2
T0,7-46 564 0,28 902
T0,7-47 1128 - 0,39 165 % 2
T0,7-48 2256 0,55 3302
T0,7-49 4512 0,78 860 X2
T0,7-50 9,0 0,025 1,7%2
T0,7-51 17,5 0,035 2,5%2
T0,7-52 35 0,05 5%2
T0,7-53 70,5 0,07 102
T0,7-54 18048/ 141 | 14,3 | 140 | 0,10 |1900x| 23x2
T0,7-55 282 0,140 x2| 45x2
T0,7-56 564 0,20 90% 2
T0,7-57 1128 0,28 165X 2
T0,7-58 2256 0,39 330%2
T0,7-59 4512 0,55 8602
T0,7-60 9,0 0,017 1,72
T0,7-61 17,5 0,025 2,5%2
T0,7-62 35 0,035 52
T0,7-63 70,5 0,05 102
T0,7-64 36096 141 | 20 | 200 0,07 [2500%| 23x2
T0,7-65 282 0,10 | x2| 45x2
T0,7-66 564 0,14 90% 2
T0.7-67 1128 0,20 1652
T0,7-68 2256 0,28 330 % 2
T0,7-69 4512 0,39 860X 2
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ITpodoascenne taba 82

1 2 3 4 5 G - 8 9
T2-1 9,0 0,27 0,5x2
T2-2 17,5 0,37 Ix2
T2-3 141 | 35 01! 17 0,53 1 6x2 ] 2,3%x2
T2-4 70.5 0,75 4,3%2
T2-5 9,0 019 0,5x2
T2-6 17,5 0,27 1x2
T2-7 282 | 35 0,22 24 0,37 | 10x2] 2,3x2
T2-8 70.5 0,53 4,3x2
T2-9 141 0,75 9x2
T2-10 9,0 0,13 0,5%2
T2-11 17,5 019 12
T2-12 564 | 35 0,45 | 34 |0,27 | 222 2,3%x2
T2-13 70,5 0,37 4,3%2
T2-14 141 0,53 9% 2
T2-15 282 - 0,75 182
T2-16 9,0 0 10 0,5%x2
T2-17 1128 | 17,5 0,9 48 0 13| 44%2 X2
T2-18 35 0.19 2,3X2
T2-19 70,5 0,27 4,3x2
T2-20 141 0,37 9x2
T2-21 282 0,53 18x2
T2-22 564 0,75 »35X%2
T2-23 9,0 0,07 0,5%2
T2-24 17,5 0,10 I X2
T2-25 35 0,13 2,3x2
T2-26 70,5 0,19 4,3x2
T2-27 2256 141 1.8 68 0,27 { 90x2 9x2
T2-28 2.0 282 0,37 18x2
T2-29 * 564 0,53 35x2
T2-30 1128 0,75 71x2
T2-31 9,0 0,05 0,5x2
T2-32 17,5 0,07 Ix2
T2-33 4512 | 35 3,6 96 0,10 {180x2} 2,3x2
T2-34 70,5 0,13 4,3x2
T2-35 141 0,19 9x2
T2-36 282 0,27 182
T2-37 564 0,37 35%2
T2-38 1128 0,53 712
T2-39 2256 0,75 1432
T2-40 9,0 0,035 0,5x2
T2-41 17,5 0,05 I x2
T2-42 35 0,07 2,3x2
T2-43 70,5 0,10 4,3%x2
T2-44 141 0,13 Ix2
T2-45 9024 282 7,2 136 { 0,19 |400x2{ 1(8x2
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ITpodoascenue tabar 82

1 2 3 4 5 3] 7 8 9
12-46 564 0,27 35%2
T2-47 9024 | 1128 | 7,2 | 136 | 0,37 |400%x2| 7ix2
T2-48 2256 0,53 143%2
T2-49 4512 0,75 310X 2
T2-50 9,0 0,025 0.5%2
T2-51 17,5 0,035 1%2
T2-52 2,0 | 18048 35 | 14,3 | 192 | 0,05 |820x2| 2,3X2
T2-53 70,5 0,07 4,3%2
T2-54 141 0,10 9X 2
T2-55 282 0,13 18%2
T2-56 564 0,19 35%2
T2-57 1128 0,27 71X2
T2-58 2956 0,37 143% 2
T2-59 4512 0,53 310X 2
T3-1 9,0 0,18 0,32
T3-2 17,5 0,25 0,52
T3-3 282 |35 jo,22| 20 |0,36|5x2]| 1,3%2
T3-4 70,5 0.51 2,8%2
T35 141 0,73 4,5%X2
T3-6 9,0 0,13 ,3% 2
T3-7 3,0 17,5 0,18 5% 2
T3-8 35 0,25 1,3X2
T3-9 564 [ 70,5 | 0,45 [ 41 [ 0,36 | 10x2{ 2,82
T3-10 141 0.51 4,5%2
T3-11 282 0,73 102
T3-12 9,0 0,09 0,3X2
T3-13 128 { 17,5 | 0,9 58 | 0,13 23x2 0,5x2
T3-14 35 0,18 1,3X2
T3-15 70,5 0,25 2,8X2
T3-16 141 0,36 4,5x2
T3-17 282 0,51 102
T3-18 564 0,73 18% 2
T3-19 9,0 0,065 0,3%2
T3-20 17.5 0,09 0,5%2
T3-21 35 0,13 1,3%2
T3-22 70,5 0,18 2,8X2
T3-23 2256 | 141 1,8] 82 | 0,25 45%2 4.5%2
T3-24 282 0,36 10X 2
T3-25 564 0,51 18%2
T3-26 1128 0,73 362
T3-27 9,0 0,045 0,3x2
T3-28 17.5 0,065 0,5%X2
T3-29 4512 | 35 3,6 | 116]0,09|92x2] 1,3%2
T3-30 70,5 0,13 2,8%2
T3-31 141 0,18 1 4.5%2
T3-32 282 0,25 10%2
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I podoasxcenue taba. 82
1 2 3 4 5 6 7 8 9
T3-33 564 0,36 18%2
T3-34 4512 1 1128 {1 3,61 116 { 0,51 | 922 36%2
T3-35 2256 0,73 60x2
T3-36 9,0 0,03 0,3%2
T3-37 17,5 0,045 0,5%2
T3-38 35 0,065 1,3%x2
T3-39 3,0 70,5 0,09 2,8%2
T3-40 9024 141 0,13 4,5%2
T3-41 282 | 7,2 164 | 0,18 |183x2] 10%x2
T3-42 564 0,25 18%2
T3-43 1128 0,36 36%2
T3-44 2256 0,51 60 x2
T3-45 4512 0,73 1052
T4-1 9,0 0,05 0,3%x2
T4-2 17,5 0,06 0,5%2
T4-3 4,0 | 4512 ] 35 3,6 125{ 0,09 |100x2] 0,8%2
T4-4 70,5 0,13 1,62
T4-5 141 0,18 3,5%2
T4-6 282 0,26 6,52
T4-7 564 0,36 14%2
T4-8 1128 0,52 282
T4-9 2256 0,72 602
T4-10 9,0 0,03 0,3%x2
T4-11 17,5 0,05 0,5%x2
T4-12 4,0 35 0,06 0,8x2
T4-13 70,5 0,09 1,6x2
T4-14 141 0,13 3,5%X2
T4-15 9024 | 282 7,2 175 0,18 {180%2| 6.5%2
T4-16 564 0,26 142
T4-17 1128 0,36 28%2
T4-18 2256 0,52 60x2
T4-19 4512 0,72 ] * 120 x 2
Té-1 9,0 0,25 0,3%x2
T6-2 17,5 0,36 0,5x2
T6-3 141 | 35 0,11 | 34 } 0,50 [2,6X2| 0,9%2
T6-4 70,5 0,71 1,8x2
T6-5 9,0 { 0,18 0,3%2
T6-6 17,5 0,25 0,5%2
T6-7 282 | 35 0,221 50 | 0,36 5%x2] 0,9%x2
T6-9 70,5 0,50 1,8x2
T6 8 141 0,71 3,6x2
Té-10 6,0 9,0 0,13 0,3x2
T6-11 17,5 0,18 0,6x2
T6-12 574 | 35 0,451 68 10,25 10x2] 0,9%x2
T6-13 70,5 0,36 1,82
T6-14 141 0,50 3,6X2
T6-15 282 0,71 7X2
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Oxkonuanue maba, 8.2

i 2 3 4 5 6 7 8 9
T6-16 9,0 0,09 0,3%2
T6-17 1128 [ 17,51 0,9{ 100 [ 0,13 ] 22x2{ 0,5x2
T6-18 35 0,18 0,9x2
T6-19 70.5 0.25 1,8%2
T6-20 141 0.36 3,6%2
T6-21 282 0.50 g Tx2
T6-22 564 0.71 14%2
T6-23 9,0 0,06 0,3%2
T6-24 17,5 0,09 0,5%2
T6-25 6.0 35 0,13 0,9%x2
T6-26 2956 1 70,5 | 1,81 136 0,18 ] 40x2 1,8%2
T6-27 141 0,25 3,6X2
T6-28 282 0,36 7X2
T6-29 564 0.50 142
T6-30 1128 0,71 28 x 2
T25-1 17,5 0,21 0,2x2
T25-2 35 0,30 0,4x2
T25-3 25,0 400 | 70,5 | 0.32} 100 | 0.42 |2.8%x2 0,8x2
T25-4 141 0,60 1,7x2
T25-5 282 0,84 3.2%2
T25-6 564 1,20 6,92
T25-7 1128 1,70 15x2
T25-8 2256 2,40 28% 2
T25-9 4512 3,40 71X2
T25-10 9024 4,80 121x2




PA3NQEN NEBATHINH

TPAHCOOPMATOPLI COTNACYIOLLMUE CUTHANOB
HU3IKOW YACTOTHLI TMNOB TOT, TBT

YuuduuupoBaHHbe cordacyiouize TpancopMaTopsl CHrHAJIOB HH3-
xoit wacrornt TOT (tpancdopmarTop BHXOAHOA JAAS  TPaH3UCTOPHHX
yerpoiicts) u TBT (rpancopmarop BXomsoHh Aja TPaH3NCIOpPHHIX YCT-
pONCTB) nNpegHa3sHayeHH AJs paGoTH B YCHAHTENAX HH3KOH yacTOTH
NPOMBINIJIEHHOrO ¥ GLITOBOrO Ha3HaueHHs, toOPAHHLIX HAa NOJYNPOBOJ-
HIKOBBIX npuGopax.

Tpancopmatopst TCOT ucnoibsyoves /13 COrfacoBamus_— Conpo-
THBJEHH# npPOMEXYTOYHHIX KacKalnoB YcuJHTeNdeH, TpanchopMaTophl
TBT — mi1n COrIaCOBaHHA BHYTPEHHHX CORPOTHBJEHAN HCTOYHHKOB CHI-
HaJIOB C BXOJAHLIMII CONPOTHBJIEHHAMH KackalOB YCuJiTes el HH3KOK
YaCcTOTHI.

IlpoMetaenuocTs uzroropiaser 10 THHOHOMHHAJNIOB TpaHcdopMaTo-
poB TBT u 207 tunonomuuasos Tparchopmaropos TOT Gpouesok u
CTEePXKHeBON KOHCTPYKUHI Ha yHHGHEUHAPOBANHHIX MAarHHTONPOBOXAX.

B ocnoBy mnoctpoenust psga TpaHChoOPMaTOPOB NOJONXEH NPHHUAMN
H3MeleHHs BXOJHOIG CONPOTHBJEHHS M CONPOTHBJIEHHS HArPy3KH TpaHC-
dopmaTopa 1o 3aKOHY BPeANOUTHTENbHBIX YHCeJL.

. B 3aBucuMocTH OT 3aR4aHBHIX YCJOBHH 3KCmJyaraunu rtpaschopma-
Topel THNOB TOT m TBT H3roTOBAAIOT C y4eTOM KJHMATHYECKHX H Me-
XaHHYeCKHX BO3eHCTBH, BHAB H XapaKTepHCTHKY KOTOPHX B 0606-
mwennofi dopMe (B coorBercTBuM ¢ TpeGoBamuamMu TOCT 16962—71)
npuBeleHH B Tabn. 2.2—2.4.

B 3aBucuMocTH OT MeCTa pa3MelleHHs NPH 3IKCJIyaTaud TpPaHC-
(OPMATOPE H3FOTOBJAIOT NO KAaTeropHAM pa3’MelleHHsl, BHAB KOTOPLIX
ykasanuo B taba 3.1 (FOCT 15150—69). 3nagennn TtemnepaTyphl OK-
pyKamoulero B0O31yXa HOPH IKCniyaTauu# TpaHchopMaropoB B 3aBHCH-~
MOCTH OT KaTeropuM pajMelileHHd NpHBefeHH B Talk 3.2.

PaGouie 3nayenHs BIAXKWOCTH BO3AyXa (COYETAHHH  OTHOCHTENb-
HOH BJIAJKHOCTH M TeMnepaTypbi) npuseleHu B Ta6a. 3.3.

B KOHCTPYKTOFCKCH AOKYMeATauuu JpPHBOJHTCA NOJHOE YCJIOBHOE
ofo3Havenne H3AETHS, KOTODOE COCTOHT H3 CJoBa  <«TpanchopMaTop»,
CoxpamenHoro ofosHaueHusa TtHna tpaHchopMaropa H YCJIOBHOFO RO~
pagkosorc HoMepa. [Ipumep ycaoBHoro ofo3HauyeuHs TpaHchopMaTopa.
Tuna TOT ¢ nopAnxoBmM noMepov 35:

«Tpancgopmarop TOT35s.
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Puyce. 9.1. KOHCTPYKUHSI HHAIKOYACTOT- Puc. 92. Kouctrpykuuss HH3IKOYacTOT-
HBIX COFJIacyloUIHX TpaHcHOPMaTopoB HBIX cormacyloummux Ttpaschopmaropos
TOT1-TOT35 TBTI1-TBT9
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Puc. 9.3. KOHCTPYKHHA HHSKQUYACTOTHOIO cCornacyloiiero tpancopMaropa TBTIO
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KOHCTPYKLIMA M PA3MEPH!

B 3aBHCHMOCTH OT HOMMHAJBHGH MOIIHOCTH W KOHCTPYKTHBHOr'O
HCToMHenus corJiacylomue tpaHchopMarophl tHnos TOT u TBT umeror
pas/uupble raGapuTHLie M YCTAHOBOUHHIE pasMepbl, YKa3aHHHe Ha
puc. 83, 84, 9.1—9.3 u B Taba. 9.1

Koncrpyxkunsi tpauctopmaropos TOT u TBT paspaborana cneus-
ajabHo LA neuaTnoro Montaxka. Kapkachl tpanchopMaTopos apMupoBa-
Hbl JKeCTKHMH BHIBOXAMH, PACCTOfIHHe MEXAY KOTGPHMH pPaBHO UIary
KOOPAHHATHOH CETKH.

Tpancpopmaropm TOTI—TOT35, TBT{—TBT!10 MomTHpywOT Ha
TICYaTHOM TAaTe C NOMOMIBIO Pacnaiiky BHIBOAOB 6e3 AOTOJHHTENLHOrO
xkpemienust, Tpanchopmatopu TOT36—TOT60 aonoNHHTENBHO KpensiTCH
JABYMsi BHHTaMH M2X10. Qcrajbubie TpancopmaTopbl paccMaTpHBae-
MBIX THIIOB HMEIOT AONOJHMHTEJbHBlE OTBEPCTHS /I KpenJieHHs K Tie-
yaTHOR nsaTe aByMs BuuTamMp M3 X 10.

BriBoakl TpanchopMaTopoB NPONYCKAlOT B OTBEPCTHA NeyaTHOH
naathl, NOArHGalOT BAOJbL leYaTHbIX NPOBOJAHHKOB Ha 1,5-—3 MM #
TIPUIIaHBaIoT,

IlokoneBka Tpaucthopmaropos tunos TOT u TBT nono6ua wmoxo-
JIeBKe 3JIEKTPOHHBIX JIaMIl; HMMEIOTCS KJIOY M AONOJHHTE]IbHAS MapKH-
pOBKa NepBOTO BHBOAa TpaucoOPMaTOpa KpAcHOH TOUKH Ha GOKOBOK
cropore Tpancdopmaropa. Orcuer BHBOLOB NPOH3BOAHTCH MO HaCOBOH
CTpeJiKe €O CTOpouel MOHTaxa. IIpw stoM mnepsulii BHIBOA pacnosara-
eTCsl B JIEBOM BepXHeM YIJIY.

B rpanchopMatopax TOT u TBT npuMeHensl GpoHEBHIE H CTepXK-
HeBblE MAarHHTONDPOBOAB M3 KeJe3OHHKejesoro cmiasa 79HM  (mas
fIACTHH CepJAeYHHKOB BXOAHMBIX Tpauchopmaropos tuna TBT) n 50H
{119 naacTHR cepleYHHKOB oKoHeuHHX Tpaucdopmaropos rtunma TOT).

Ta6anuua 9.1

labGapurusie H ycraHosoudble pasMepn YHHGHUHPOBAHHLIX
COrAacyoIHX HH3KOYACTOTHHIX Tpanchopmaropos tenos TOT u TBT

Paamepst, MM

Tunoxnomunaj f;ﬁ'f-

TpaucopmaTopa ka | AlA (A {a ]l BB | L H h
TOT1—-TOT35 8.1 6| 9j~|—115[14]—] 22 16
TOT36—TOT60 731 9112125 —1 2117130225119
TOT61—TOT85 731 9115126 —{22]21|30§25,5]19
TOT86—TOT129 7.3 9118|134 — 127123140 32,526
TOT130—TOTI53 | 7.3 1824 42| — | 36|31 |48} 39,5] 33
TOTI154—TOTI89 | 7.4 24| 36| 52110}46) 43| 56| 47 40
TOT202—TOT219 [ 7.4 | 2714558 |12 | 52|52 66 54,5/ 48
TBTI—TBT9 8.2 6{ 9] — 4t —]13j156] —1{21,5]15
TBT10 g.3{18{15)21l —t27{19]—~133,5}27
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Tabaupa 9.2
MarunTonpoBofinl, NpUMeHsieMble B BHIXORUBIX TpauctopMaropax

tana TOT

Tunonomunan Tunopasmep Macca TpaHce

Tpancopmaropa MarHHTONpPOBOMA ¢opmaropa, T
TOT1—TOT35 HIB 3x4 9
TOT36—TOT60 HIB 4x 4 18
TOT61—TOT85 HIB 4x8 27
TOT86—TOTI29 A 6x8 45
TOT130—TOT153 1A 8% 10 100
TOT154—TOT189% A 10x 10 280

Tlepeuenn npuMeHsSeMEIX MarHHTONPOBOAOB npuBexeH B Taba. 9.2 un 9.3.

Konerpykuur TpancdopMaTOpoB paccuuraHa Ha BosfeficTBHe yKa-
3aHHLEIX BbIUIE MEXaHMYeCKHX H KAMMATHUeCKHX (AKTOPOB; HNpPH 3TOM
©oGecneynpaercss HeOGXOAMMEIA 3aHac 3JEKTPHUECKON NpodHOCTA H30JIs-
i 0GMOTOK.

Ta6aumua 9.3
MarusTonposoisl, nNpHMeUsieMble BO BXOAHMX TpaHcdopmaropax

tiana TBT
TunonoManan Tunopasmep Macca
TpaucgopmaTopa MarguTOnpPOBOAR Tpakcgopmartopa, r
TBT1—TBT9 b2 x4 6
TBT10 b4 %8 35

YCROBMSA DKCNAYATALMK

TeMnepaTypa OKPYXKaIOMEro Bo3ayxa . . . . . Or —60 no +125°C
OTHocHuTeNbHAS BJAXKHOCTh Bo3ayxa npH +40°C . Mo 98%
Lnksrnueckoe Bo3aeficrsue Temmeparyp . . . . . Ot —60x0 +125°C
ArmocdepHoe gaBaeBme . . . . . . e e« . Jo6-1071 klla
(20 5 Mm prt. cT.)
TloBbiueHHOE gaBJeHye . . . . . . e v v v« . o294 klla

{zo 2206 MM prT. CT.)
BuGpauns B guanadoHe yactor oT 1 mo 2000 'y c
YCKOPDEHHEM o & v o o o o.o o « 2 o ¢ « o« « . Jo 10 g
Omuuourbie yaapel aauTenbrocteio 0,2—1 mc u

VCKOPEHHEM v o o o o o o o o o o o s o & o 1000 g
Muoroxpatspie yaaput nnHTeJIbHOCTb!O 1—-3 Mc u

YCKODEHHEM o & o o 4 o « o & o & e e e e.. Hotd0g
Jlupefinbie HarpyskH C yCKopenueM . . . Jo 150 g

AKycTHuecKHe 1YMEl B AManasoHe YacToT 50——
10000 I'y ¢ ypoBseM 3ByKoBoro aasjieduss . . . He menee 150 pb
CDOK CAVIKOBL &« 4 o o » o o o o o o o o o ¢ » 10000 «
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INEKTPUHECKME CXEMbI

-
5 e aseaaaasasns
® L ]
5 b 7 8 J 4
7 2 J 7 2 3 4
.l...A..AlAAAAAAAJ ‘W
ﬂ)orfvwvvvavaww] J) WWN’]
4 5 5 7 5 6 7 8
Puc. 9.4. TIpHHBHOHANBHLIE DSMeKTPH- Puc. 9.5. IIpHHUHOHaJbHbIE 3JIEKTPH-
YecKHe CcXeMbl HH3KOYACTOTHHIX CO- YECKHE CXeMBl HH3KOYACTOTHHIX €O~
TAACYIOIHX TpauchOpMaTopos: raacylomHx TpaHcgopmaropos:

@ —TOTI—-TOT35; 6 — TOT36— e~ TBT1~TBT8; 6-—TBT9: 66—
TOTi89; 8- TOT202—TOT2i9 TBT10

-

Ha puc. 9.4, a—s paspenenne nepBHYHHX OGMOTOK TpanchopMa-
TOPOB Ha NOJAYOGMOTKH CHMMETPHUHO (IIOJYyOGMOTKH HMEIOT paBHOe YHC-
JIO BUTKOB).

Ha puc. 9.4, 6 pasfeieurie nepBuYHOA HOAYOGMOTKH Ha aBe 4acTy
{BrBOALl 2—3 U 3—4) cHMMeTpHUHO.

OCHOBHbIE TIAPAMETPbI

OcHOBHEIE SJIEKTPHUECKHE U KOHCTPYKTHBHHIE NapaMeTPel YHHGHUH-
POBaBHBIX COINIaCYIOIIHX Tpanc(opMaropoB HH3KOR wactoTH THHOB TOT
# TBT npusexensi B Ta6a. 9.4—9.7. JlonoannTeabRele mapaMerpsl, a
TaKxe Npefienbl HIMEHEHHA OCHOBHHIX M JOMOJHATEJABHHX NAPAMETPOB
UpHBEISER HHKE.

Huanazon Mommocrelt Tpanchopmatopos tina TOT 010,025 10 25B.A
KOO ... ... .. . . ..... 8%
Huanason sgxpeKTHBHO BOCHPOMIBOAMMHIX YacToT ,  OT 300 xo 10 000 'n

319



KoapuuneHT BeIHHeHHBIX HCKaKeHHA Ha rpaHHy-
HbIX 4acTOTaX 10JIOCH NpONyCKanusa
30010000 Ty . . .. ... ... ...

KoapdHuseHT aMIANTYAHO-1aCTOTHLIX HCKaXeBui

B puanadone gacror 300—10000 I'm . . . . ..

MaxkcimanibHay aMIAMTY 2 REePeMeHHOro BXOQHOro

HanpsKeHHs:
it BXOOHBIX TPaHCGHOPMATOPOB . . . . . .
IJIS1 OKOHEeuHblX TpamchopmaTopoB . . . . .

Acnmmerpusi Hanpsxkeun#t yacret o6MOTOK TpaHc-

$OpMaTOPOB € OAHMHAKOBLIM YHCJAOM BHTKOB . . .

CoraacoBanne COUPOTHBJISHHA TpPaHCHOPMATOPOB

THoa TBT ocymecTtsBiasiercd B auManasose . . . .

BxonHbie conpotuBnieEHA TPaHCGOPMATOPOB THNA

TOT H3MEHSAIOTCA B NPERLNAX . + « & o o & o

ConpotiBjieHHe HAarpy3KH TPaHCHOPMATOPOB THIZ

TOT wuaMenserca B npenesax . . . . . . .

Max cumasipioe HANpsiKeHHe JePBHYHOH OBMOTKH |

MakcnManbroe NOCTOSHHOE HampsKeHHe Ha 06-

MOTKax TPaHC(HOPMATOPOB MO OTHOMICHHIO K IIAcCH

GioKa (W1 MATHHTONPOBOJA) . + .+ « o « + .

Conpommeﬂm H3OJNAUMH  MeXAy OOMOTKaMH, a

TaKkKe Mexiy kaxmoll o6MoTKOH M MarHHTOHPOBO-

)

MakcuManbHOE OTKJIOHEHHe KO3(hHUHEHTA TPaHC-

dopManms . . . .. L oL 0oL s

He Gosree 5%

He Goaee +2ab
He Gonee 1 B

He Gosee 140 B

He Gonee 39

Ot 50 o 5000 Om
Or 13 o 22000 Om
Ot 4 po 4000 OM
100 B

100 B

He menee 1000 Om
+5 9%

B psan tpancdhopmatopos TBT pononmnressno BXOIST Tpanchop-
matopu TtHnoe TBTY u TBTI0 ¢ BXoaubiMu compoTuBjeHHAMH 50 H

500 kOM u conportuBJienHeM Harpyaku 500 Ou.
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Ta6b auga 94

OcHoBHble 3/IeKTPHYECKHEe H KOHCTPYKLHOHHBIE MapameTps! BhIXOAHBIX Tpanchopmaropos TOTI-—~TOT35

Conporusiienue o6MO-

- a - HUHEHT TPJdHCGQOpMa-
Tunowo- | menentie, O | satmyemn on | ¥ MOCTORHMONY ToKY Hoayumey | wanmioe | umeno Koobguuneut Tpancdop
MiHHAN u Hanpsixe- BHTKOB
24 - - - HYHOY
Tpmg'rg)gg Buisoan ogmorox nepBHY- BTOPHY- nr:l?uoﬁ pacce- Husilqr:{eo%i n:spn:o'r:: ! n n
1—2 1—3 | 4—5 I 1§ HOR HO¥ oﬁKh;oF AHHA | OGMOTKM ny 2 3 4
1 2 s | a1 s 6 7 8 | o 10 1" 2 ] o ) o} o
TOTI 4 16 0,8x2 0,080( 0,120} 0,120 0,240
TOT2 8 32 1,4%X2 0,08t} 0,170} 0,17C} 0,340
TOT3 64 | 256 13%2 0,240! 0,480| 0,480[ 0,960
TOT4 360 | 1440 125 500 § 70X 2 27X2 0,510,034 3X2 380%2 0,340] 0,6%0f 0,680 1,35
TOT5 250 1 1000 63X2 0,480} 0,960} 0,960 1,92
TOT6 500 | 2000 120X 2 0,670} 1,351,351} 2,70
TOT7?7 1000 { 4000 273X2 0,950 1,90 { 1,90 | 3,80
TOTS8 4 16 0,8x2 0,043 0,085 0,085] 0,170
TOTS 8 32 1,4X2 0,060} 0,120] 0,120] 0,240
TOTI10 64 256 13X2 0,170| 0,340 0,340] 0,680
TOTI1 720 | 2880 125 500 1432 27%2 11,0 {0,07 | 4,2%2 535x2 0,240] 0,480] 0,480} 0,960
TOT12 250 § 1000 63X2 0,340} 0,680| 0,680 1,35
TOTI3 500 | 2000 1202 0,480 0,960] 0,960] 1,92
TOT14 1000 | 4000 273 %2 0,670| 1,35} 1,35 | 2,70
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Oxonuanue maba. 9.4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TOT15 4 16 0,8x2 0,031y 0,061 0,061| 0,122
TOT16 8 32 1,4%2 0,043 0,087| 0,087} 0,174
TOT17 64 256 13X2 0,120| 0,240} 0,240} 0,480
TOTI8 1400 | 5600 125 500 | 312x2 27%X2 2,0}0,13 5,7%X2 7502 | 0,170} 0,340} 0,340 0,680
TOT19 250 1 1000 63X2 0,240] 0,480{ 0,480} 0,960
TOT20 500 | 2000 1202 0,340; 0,680| 0,680{ ,36
TOT21 1000 | 4000 273%2 0,480} 0,960{ 0,960| 1,92
TOT22 4 16 0,8%2 0,022| 0,043} 0,043} 0,087
TOT23 8 32 1,4X2 0,031} 0,061| 0,061 0,122
TOT24 64 256 13%X2 0,085 0,170} 0,170; 0,340
TOT25 2800 (11200 125 500 4402 27T X2 3,810,25 8x2 10602 | 0,120} 0,240( 0,240} 0,480
TOT26 250 | 1000 63X2 0,170} 0,340; 0,340 0,680
TOT27 500 | 2000 1202 0,240] 0,480] 0,480] 0,960
TOT28 1000 | 4000 273X 2 0.,340| 0,680} 0,680] 1,35
TOT29 4 16 0,8x2 0,015 0,030| 0,030| 0,060
TOT30 8 32 1,4X2 0,022} 0,043 0,043| 0,086
TOT31 64 256 13x2 0,060{ 0,120| 0,120} 0,240
TOT32 5600 | 22400] 125 500 | 11002 27%X2 7.8 10,50 11X2 1500X 2 { 0,085 0,170! 0,170] 0,340
TOT33 250 | 1000 63%2 0,120 0,240| 0,240} 0,480
TOT34 500 | 2000 1202 0,170] 0,340( 0,340{ 0,680
TOT35 1000 | 4000 273X 2 0,240] 0,480| 0,480] 0,960

Mpumeyanue., Kodpduunent TpanchopmMauun onpeaesisercd H3 BoIPaKeHH# :

ny = Wess . Ny = LA ny =, ns LI rae W W 174 W g ~ YHCJIA BHTKOB OGMOTOK.

W:-a Wl!—a » W‘_’ Wl—z » 12 1~-3 d~51 48
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Tabauna 9.5
OcuoBHule ajeKTpHYeCKHe mapamerps! Buixomhsix Tpanchopmaropos TOT36—TOT189, TOT202—TOT219

® ConpoTuBJeHHe OGMO- e 3
2m Bxopuoe conporusae- ColpoTuBJeHHe Harpy3kH, Owm TOK NOCTOAHHOMY HapyKTHBHOCTE, [T € m
Tunonomu- | & -[_‘: nue, Om ToKy mpH +-20°C Tu z g 555 <
nan Tpauc- : 8 Bripoant O06MOTOK g % § 55 E
dbopmaropa g z A nepsuy- | BTOpHU- ;’:&‘Oﬁ pacces- | o g % 232
T8 g2 | 1=3 | 1—4 5—6 l 5—7 5—8 Hokt HOH ) Gvoriu] TR S5 1 g5
1 2 3 4 5 6 ! 7 8 9 10 11 12 13 14
TOT36 4 9 16 0,6x2
TOT37 32 72 128 4,5%2
TOT38 425 950 | 1700 64 142 256 342 8,4%2 0,50 | 0,0340 6,52
TOT39 512 1125 2000 71%2
TOT40 1020 2250 4000 1622
TOT41 5 9 16 0,6%X2
TOT42 32 72 128 4,52
TOT43 0,10 590 | 1350 | 2400 64 142 256 652 8,4%2 0,70 | 0,0500 0,5 7,5x2
TOT44 512 1125 2000 71X2
TOT45 1020 2250 4000 1622
TOT46 4 9 16 0,6X2 |
TOT47 32 7 128 4,5%2
TOTA48 835 | 1900 | 3300 64 142 256 1042 8,4%x2 1,0 1 0,0700 9x2
TOT49 512 1125 2000 71X2
TOT50 1020 2250 4000 1622
TOT51 1200 | 2760 | 4600 4 9 16 1692 | 0,6x2 1,4 | 0,1000 102
@ TOT52 32 72 128 4,5%2
w
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ITpodoascerue maba. 9.5
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TOT53 1200 | 2700 | 4600 | 64 142 256 | 169x2 | 8,4x2 | 1,40 | 0,1000 102
TOTS54 512 1125 2000 712

TOT55 1020 2250 4000 162X2

TOT56 | 0,10 4 9 16 0,62 0,5

TOT57 32 72 198 4,5%2

TOT58 1700 | 3800 | 6500 | 64 142 256 | 286%2 | 8,4x2 | 2,00 0,1300 122
TOT59 512 1125 2000 71X 2

TOT60 1020 2250 4000 1622

TOT61 4 9 16 0,4%2

TOT62 32 72 128 3,0X2

TOT63 4251 950 | 1700 | 64 142 256 352 6x2 | 0,50 | 0,0340 10x2
TOTH4 512 1125 | 2000 602

TOT65 1020 2950 | 4000 123%2

TOT66 4 9 16 0,4%2

TOT67 32 72 128 3%2

TOT68 [g.95 | 590 | 1350 { 2400 | 64 142 2E6 582 6x2 [0,70 | 0,0500 | 1,0 | 12x2
TOT69 512 1125 2000 60 %2

TOT70 1020 2250 4000 123 %2

TOT71 4 9 16 0,4%2

TOT72 32 72 128 3x2

TOT73 835 | 1900 | 3300 | 64 142 256 | 103x2 6x2 | 1,00 | 0,0700 142
TOT74 512 1125 2000 60X 2

TOT75 1020 2950 4000 123X 2
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I podoascenue mata. 9.5
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| s |
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TOT76 b % 198 O s
TOT77 A ' i 2

1200 | 2700 | 4600 | 64 142 956 | toex2 | 6x2 | 1.40 | 0.1000
TOT78 512 12s | 2000 6052 17x2
TOT79 60% 2
T 1020 | 2250 | 000 19352
TOTS8! 0,25 4 9 16 0,4%x2 1.0
TOT&2 32 79 128 3%2 :
TOTS3 1700 [ 3800 | 6500 | 64 142 956 | 423%2 | 6x2 | 2,00{ 0,1300 21%2
TOT84 512 1125 | 2000 60% 2
TOTES 1020 | 2250 | 4000 123%2
TOT86 4 9 16 0.45%2
TOTS? 32 72 198 4%2
TOTSS 495 | 950 | 1700 | 64 142 956 | 50x2 | 8x2 | 0,60 0,0340 16,2
TOTSY 512 1125 | 2000 65% 2
TOT90 1020 | 2250 | 4000 130X 2
TOT9! 4 9 16 0.45%2
TOT92 32 72 198 4x2
TOT93 | g.g3 | 590 | 1350 | 2400 | 64 142 256 70x2 | 8X2 |0,85]0.0500 | 95| 19%2
TOT94 512 1125 | 2000 65 2
TOT95 1020 | 2250 | 4000 13052
TOT96 4 9 16 0,45%2
TOTOT 835 | 1900 | 3300 | 32 72 128 105x2 | 4x2 11,15 | 0,0700 9252
TOT98 64 142 956 8%2

1]
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ITpodoarenue maba. 9.5
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TOT99 835 | 1900 | 3300 512 1125 2000 | 10532 65%2 | 1,15 | 0,0700 29% 2
TOT100 1020 2250 4000 130x 2

TOTI0! 4 9 16 0,452

TOT102 [0,63 32 79 128 4%9

TOT103 1200 | 2750 | 4600 64 142 256 150% 2 8x2 | 1,60 | 0,1000 2,51 97%x2
TOT 104 512 1125 2000 652

TOTI105 1020 2950 4000 130%2

TOT106 4 5.6 8 0,65

TOT107 11,2 16 29,4 1.8

TOT108 150 {330 | 590 32 45 64 182 5 0,22 | 0,0120 192
TOT109 90 126 180 14,5 X
TOT110 | 1,0 256 360 512 48

TOTI11! 720 1020 1440 125 4.0

TOT112 4 5,6 8 0,65

TOT113 11,2 16 22,4 1,8

TOTI114 210 | 475 | 850 32 45 64 23% 2 5 0,30 | 0,0170 142
TOTI115 90 126 180 14,5

TOTI16 9256 360 512 48

TOT117 720 1020 1440 125

TOT118 4 5.6 8 0,65

TOT119 11,2 16 99,4 1.8

TOTI20 300 | 600 | t175 32 45 64 30%2 5 0,41 | 0,0240 1752
TOTI121 90 126 180 14,5

TOT122 256 360 512 48

TOT123 720 1020 1440 195
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ITpodorxenue maba. 9.5

1 |2 I 3' 4' 5 6 7 8 9 10 11 12 ‘l3l 14
TOT 124 4 5.6 | 8 0,65
TOT 125 1,2 | 16 2.4 1.8

1
TOT126 | 10 | 495 | 950 | 1700 | 32 9 | S0 | #x2 | 345 [o060]0.030 |40 | 21xe
TOT28 256 | 360 | 512 48
TOTI29 720 1020 |, 1440 125
TOT130 4 56 | 8 0.3
TOTI31 1,2 | 16 22,4 0,85
Toms2 106 {240 |45 | 32 1o | S ex2 | 22 1013 0.0080 162
TOT! 3¢ 256 | 360 | 512 19,5
TOTI35 720 | 1020 | 1440 57
TOTI6 4 56 | 8 0,3

OT137 e | 16 22,4 0,85
Toms | 2.5 150 fs30 |s00 | 32 15 | 55 lwoexz) 25 loasfooio |60 | 19x2
TOT 140 256 | 260 | 512 19,5
TOTI41 720 | 1020 | 1440 57
TOT142 4 5,6 | 8 0.3
TOT144 210 {475 850 | 7 | 48 24 Viaex2| 3% los o0 222
TOT145 90 126 | 180 6.7
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I podorncenue maba. 9.5

1 I 2 l 3 4 5 6 7 8 9 10 11 12 I 13 | 14
TOT146 210 | 475 1| 850 256 360 512 14,6 X2 19,5 | 0,25 | 0,0170 29% 2
TOT147 720 1020 1440 57
TOT148 4 5,6 8 0,3
TOT149 - 11,2 16 22,4 0,85
TOTI150 . 32 45 64 2,5 .
TOTISI 300 | 660 | 1175 9% 196 150 22 %2 67 0,35 | 0,0240 6,0 | 27x2
TOT152 256 360 512 19 5
TOTI153 720 1020 1440 57
TOTI154 4 5,6 8 0,3
TOTI155 11,2 16 22,4 0,86
TOT156 32 45 64 2,4 R
TOT157 38 85 | 150 9 196 130 1,2%2 6.7 0,045 0,0034 19x2
TOT158 256 360 512 20,8
10T159 | 10,0 720 1020 1440 65

10
TOT160 4 5,6 8 0,3
TOT161 11,2 16 22,4 0,86
TOT 162 392 45 64 2,4
TOT163 53 | 118 | 210 9% 196 130 1,7%2 67 0,06 | 0,0045 29 %2
TOT164 256 360 512 20,8
TOT165 720 1020 1440 65




I podonocenue mabar, 9.5

NENENEEEEE 7 8 9 T T B R A T
TOT166 4 5,6 8 0,3
TOTI167 11,2 16 22,4 0,86
TOT168 74 167 | 296 32 45 64 2,1%2 2,4 0,09 { 0,006) 272
TOT169 90 126 180 6,7
TOT170 256 360 512 20,8
TOTI171 720 1020 1440 65
TOTI172 4 5,6 8 0,3
_}:OT173 11,2 16 22,4 0,86
OT174 32 45 64 a 2,4
TOT175 106 | 240 | 425 a0 126 180 3,62 6.7 0,13 | 0,0080 32x2
TOTI176 256 360 512 20,8
TOT177 720 1020 1440 65
10
TOT178 [10,0 4 5,6 8 0,3
TOTI179 11,2 16 22,4 0,86
TOT180 32 45 64 2,4
TOT18] 150 | 330 | 590 90 126 180 5,6X2 6.7 0,18 | 0,0120 402
TOT 182 256 360 512 20,8
TOTI183 720 1020 1440 65
TOT184 4 5,6 8 0.3
¥8Tlg5 11,2 16 22,4 0,86 482
T186 . 32 45 64 2.4 X
TOT187 210 1475 | 850 | g4 126 g0 | 78X21 g’z 0,251 0,0170
TOT188 256 360 512 20,8
g TOTI89 720 1020 1440 65
o
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Oxonuanue maba, 9.5
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TOT202 4 5,6 8

TOT?203 11,2 16 22,4

TOT204 32 45 64

TOT205 13 53 90 126 180 0,34x2 0,0017 19%x2
TOT206 256 360 512

TOT207 720 1020 1440

TOT208 4 5,6 8

TOT209 11,2 16 22,4

TOT210 32 45 64

TOT2t1 {25,0 19 75 90 126 180 0,5x2 0,0025 50 2%x2
TOT212 256 360 512

TOT213 720 1020 1440

TOT214 4 5,6 8

TOT215 11,2 16 22,4

TOTZ216 32 45 64

TOT217 26,5 106 90 126 180 0,8x2 0,0035 272
TOT218 256 360 512

TOTZ219 720 1020 1440
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Ta6auna 9.6

OcHoBHbIE KOHCTPYKLMOHHBbIE TAPAMeTPsl BhIXoAHBLIX TpancdopMaropos TOT36 — TOTI8Y, TO\T202 — TOT219

Koapdunuent TpanchopManuu

Ynenio BHT- ’
THROHOMHHAJ KOB nepBHu-
TparchopMaTopa | ok oGMoTKE l l l
ny n, ns ny ng ny n; ny ny
1 2 3 4 5 6 7 8 9 10 | 11

TOT36 0,054 0,080 0,107 0,072 0,107 0,143 0,107 0,160 0,214
TOT37 420% 2 0,150 0,220 0,300 0,200 0,300 0,400 0,200 0,450 0,600
TOT38 0,210 0,310 0,420 0,280 0,420 0,560 0,420 0,620 0,840
TOT39 0,600 0,900 1,20 0,800 1,20 1,60 1,90 1,80 2,40
TOT40 0,800 1,20 1,60 1,05 1,60 2,10 1,60 2,40 3,20
TOT41 0,045 0,067 0,090 0,060 0,090 0,120 0,080 0,134 0,180
TOT42 500 2 0,125 0,190 0,250 0,170 0,250 0,330 0,250 0,370 0,500
TOT43 0,175 0,260 0,350 0,230 0,350 0,470 0,350 0,520 0,700
TOT44 0,500 0,750 1,00 0,670 1,00 1,20 1,00 1,50 2,00
TOT45 0,650 1,00 1,30 0,900 1,30 1,80 1,30 2,00 2,60
TOT46 0,038 0,056 0,075 0,050 0,075 0,10 0,075 0,110 0,150
TOTA47 6002 0,105 0,156 0,210 0,140 0,210 0,280 0,210 0,300 0,420
TOT48 0,146 0,220 0,290 0,190 0,290 0,390 0,290 0,440 0,580
TOT49 0,415 0,630 0,830 0,560 0,830 1,10 0,830 1,25 1,65
TOTS50 0,550 0,830 1,10 0,730 1,10 1,47 1,10 1,65 2,20
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D podosncenue maba. 9.6

11

TOTS1 0,031 0,040 0,062 0,042 0,062 0,083 0,062 0,093 0,125
TOTS2 720X 2 0,087 0,130 0,175 0,115 0,175 0,230 0,175 0,260 0,350
TOTS3 0,120 0,180 0,240 0,160 0,240 0,320 0,240 0,360 0,480
TOT54 0,350 0,520 0,700 0,460 0,700 0,930 0,700 1,04 1,40
TOT55 0,460 0, 690 0,920 0,610 0,920 1,22 0,920 1,37 1,84
TOTS56 0,026 0,039 0,052 0,035 0,052 0,070 0,052 0,078 0,104
TOTS7 860 %2 0,073 0,110 0,145 0,097 0,145 0,194 0,145 0,220 0,290
TOT58 0,102 0,150 0,204 0,135 0,204 0,270 0,204 0,300 0,410
TOT59 0,290 0,440 0,580 0,390 0,580 0,780 0,580 0,880 1,16
TOT60 0,385 0,580 0,770 0,510 0,770 1,00 0,770 1,15 1,54
TOT61 0,053 0,080 0,105 0,070 0,105 0,140 0,105 0,160 0,210
TOT62 330 %2 0,150 0,230 0,300 0,200 0,300 0,400 0,300 0,460 0,600
TOT63 0,210 0,320 0,420 0,280 0,420 0,560 0,420 0,640 0,850
TOT64 0,610 0,900 1,20 0,800 1,20 1,60 1,20 1,80 2,40
TOT65 0,800 1,20 1,60 1.10 1,60 2,20 1,60 2,40 3,20
TOT66 0,044 0,065 0,090 0,058 0,090 0,116 0,090 0,130 0,176
TOT67 400% 2 0,125 0,190 0,250 0,167 0,250 0,330 0,250 0,370 0,500
TOTG8 x 0,175 0,263 0,350 0,233 0,350 0,470 0,350 0,530 0,700
TOT69 0,500 0,750 1,00 0,670 1,00 1,30 1,00 1,50 2,00
TOT70 0,650 1,0 1,30 0,890 1,30 1,80 1,30 2,00 2,60
TOT71 480 %2 0,037 0,055 0,075 0,049 0,073 0,097 0,075 0,110 0,150
TOT72 0,105 0,156 0,210 0,140 1 0,210 0,280 0,210 0,310 0,420
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I podorsxcenue mabar. 9.6
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TOT73 0,146 | 0,220 | 0,290 | 0,195 | 0,20 | 0,390 | 0,290 | 0,440 | 0,580
TOT74 4802 0,415 | 0,670 | 0,830 | 0,560 | 0,830 | 1,10 0,83 | 1,25 1,65
TOT75 0,550 0,830 1,10 0,740 1,08 1,50 1,10 1,66 2,20
TOT76 0,030 | 0,045 | 0,068 | 0,040 | 0,060 | 0,08 | 0,060 | 0,09 | 0,12
TOT77 580 %2 0,087 | 0,130 | 0,170 | 0,115 | 0,100 | 0,290 | 0,170 | 0,260 | 0,34
TOT78 0,120 | 0,180 | 0,240 | 0,160 | 0,240 | 0,320 | 0,240 | 0,360 | 0,480
TOT79 0,345 | 0,520 | 0,690 | 0,460 | 0,690 | 0,920 | 0,690 | 1,04 1,38
TOT80 0,450 | 0,680 | 0,900 | 0,610 | 0,900 | 1,20 0,900 | 1,37 1,80
TOT8I 0,025 | 0,037 | 0,050 | 0,033 | 0,050 | 0,067 | 0,050 | 0,075 | 0,10
TOT82 700 2 0,072 | 0,107 | 0,145 | 0,095 | 0,145 | 0,19 0,145 | 0,215 | 0,290
TOT83 0,100 | 0,150 | 0,200 | 0,133 | 0,200 | 0,270 | 0,200 | 0,300 | 0,400
TOT84 0,290 -| 0,43 | 0,570 | 0,38 | 0,570 | 0,760 | 0,570 | 0,860 | 1,14
TOT&5 0,38 | 0,640 | 0,760 | 0,510 | 0,760 | 1,00 0,760 | 1,30 1,50
TOT86 0,00 | 0,079 | 0,106 | 0,070 | 0,106 | 0,140 | 0,106 | 0,160 | 0,212
TOT8? 530%2 0,150 | 0,225 | 0,300 | 0,200 | 0,300 | 0,400 { 0,300 | 0,450 { 0,600
TOT88 0,210 | 0,320 | 0,420 | 0,280 | 0,420 | 0,560 | 0,420 | 0,640 | 0,850
TOT89 0,550 | 0,820 | 1,10 0,730 | 1,10 1,46 1,10 1,65 2,20
TOT90 0,800 | 1,20 1,60 1,07 1,60 2,14 1,60 2,40 3,20
TOTY1 0,045 | 0,067 | 0,090 | 0,060 | 0,000 | 0,120 | 0,090 | 0,134 | 0,180
TOTS2 6302 0,125 | 0,190 | 0,250 | 0,167 | 0,250 | 0,335 | 0,250 | 0,380 | 0,500
TOT93 ‘ 0,175 | 0,260 | 0,350 | 0,235 | 0,350 | 0,470 | 0,350 | 0,525 | 0,700
TOT94 0,500 | 0,750 | 1,00 0,670 | 1,00 1,33 1,00 1,50 2,00
TOT95 0,700 | 1,050 | 1,40 0,930 | 1,40 1,86 1,40 2,10 2,80
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TOT96 0,038 0,057 0,075 0,051 0,075 0,100 0,075 0,114 0,150
TOTY97 736X 2 0,106 0,160 0,210 0,140 0,210 0,280 0,210 0,320 0,420
TOT98 0,145 0,220 0,290 0,195 0,290 0,390 0,290 0,440 0,580
TOT99 0,415 0,620 0,830 0,550 0,830 1,10 0,830 1,25 1,65
TOT100 0,580 0,850 1,16 0,770 1,16 1,55 1,16 1,70 2,30
TOT101 0,031 0,047 0,062 0,041 0,062 0,083 0,062 0,093 0,124
TOT102 870% 2 0,087 0,131 0,175 0,116 0,175 0,230 0,175 0,263 0,350
TOTI103 0,120 0,180 0,240 0,160 0,240 0,320 0,240 0,360 0,480
TOT104 0,340 0,520 0,690 0,460 0,690 0,920 0,690 1,04 1,38
TOT105 0,485 0,725 0,960 0,640 0,960 1,28 0,960 1,45 1,93
TOTI106 0,090 0,110 0,130 0,120 0,145 0,173 0,180 0,217 0,260
TOT107 0,150 0,180 0,210 0,200 0,240 0,280 0,300 0,360 0,420
TT108 350% 2 0,250 0,300 0,350 0,334 0,400 0,470 0,500 0,600 0,700
TT109 0,420 0,510 0,600 0,570 0,680 0,800 0,850 1,02 1,20
TTI10 0,730 0,890 1,00 0,970 1,20 1,33 1,45 1,77 2,00
TTi11 1,20 1,45 1,70 1,60 1,94 2,36 2,40 2,90 3,40
TOTI112 0,075 0,092 0,108 0,100 0,120 0,144 0,150 0,184 0,215
TOTI13 0,125 0,150 0,175 0,165 0,200 0,230 0,250 0,300 0,350
107114 400x 2 0,216 0,255 0,300 0,280 0,340 0,400 0,420 0,510 0,600
TOTI15 0,350 0,416 0,500 0,470 0,550 0,670 0,700 0,830 1,00
TOT116 0,600 0,740 0,860 0,800 0,980 1,25 1,20 1,47 1,72
TOT117 1,00 1,20 1,40 1,33 1,60 1,86 2,00 2,40 2,80




Hpodosscenue maba, 9.6

1 2 3 4 § 6 7 8 9 10 11
TOT118 0,064 | 0,075 | 0,090 | 0,085 | 0,100 | 0,120 | 0,127 | 0,150 | 0,180
FOT119 0,105 | 0,123 | 0,150 | 0,140 | 0,170 } 0,200 | 0,210 | 0,255 | 0,300
TOT120 4502 0,175 | 0,210 | 0,250 | 0,235 | 0,280 | 0,330 | 0,350 | 0,420 | 0,500
TOT121 0,300 | 0,350 { 0,420 | 0,390 | 0,470 | 0,560 | 0,590 | 0,700 | 0,840
TOT 122 0,500 | 0,620 | 0,720 | 0,670 | 0,820 | 0,960 | 1,00 1,23 1,44
TOT123 0,850 | 1,08 1,20 1,13 1,44 1,60 1,70 2,15 2,40
TOTI124 0,052 | 0,063 | 0,076 | 0,070 | 0,085 | 0,100 | 0,105 | 0,127 | 0,150
TOT125 0,083 | 0,100 | 0,120 | 0,110 | 0,133 | 0,160 | 0,164 | 0,200 | 0,240
TOTI126 550X 2 0,150 | 0,180 | 0,210 | 0,200 | 0,240 | 0,280 | 0,300 | 0,360 | 0,420
TOTI127 0,250 | 0,300 | 0,360 | 0,334 | 0,400 | 0,480 | 0,500 { 0,600 | 0,720
TOT128 0,420 | 0,510 | 0,600 | 0,50 | 0,680 | 0,80 | 0,850 | 1,02 1,20
TOT129 0,700 | 0,850 | 1,00 0,93 | 1,13 1,33 1,40 1,70 2,00
TOT130 0,105 | 0,125 | 0,150 | 0,140 | 0,170 | 0,200 | 0,210 | 0,250 | 0,300
TOT131 0,170 | 0,204 | 0,244 | 0,230 | 0,270 | 0,330 | 0,340 | 0,410 | 0,490
TOT132 230x 2 0,300 | 0,360 | 0,430 | 0,400 | 0,480 | 0,570 | 0,600 | 0,720 | 0,850
TOT133 0,50 | 0,610 | 0,720 | 0,670 | 0,810 | 0,960 | 1,00 1,22 1,44
TOT134 0,850 | 1,64 1,22 1,14 1,40 1,63 1,70 2,10 2,44
TOT135 1,45 1,75 2,07 1,93 2,34 2,76 2,90 3,50 4,14
TOTI36 0,08 | 0,104 | 0,123 | 0,114 | 0,138 | 0,164 | 0,170 | 0,207 | 0,247
TOT137 0,140 | 0,168 | 0,200 | 0,187 | 0,224 | 0,266 | 0,280 | 0,336 | 0,400
TOT138 280%2 0,244 | 0,300 | 0,350 | 0,330 | 0,400 | 0,470 | 0,49 | 0,580 | 0,700
TOT 139 0,410 | 0,500 | 0,590 | 0,550 | 0,670 | 0,790 | 0,820 | 1,00 1,18
TOT140 0,700 | 0,850 | 1,00 0,930 | 1,24 1,33 1,40 1,70 2,00

& TOT141 1,20 1,44 1,70 1,60 1,92 2,30 2,40 2,98 3,40
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TOT142 0,073 0,088 0,105 0,097 0,117 0,140 0,146 0,176 0,210
TOT143 0,118 0,142 0,170 0,157 0,190 0,230 0,236 0,285 0,340
TOT144 330 2 0,207 0,250 0,300 0,280 0,340 0,400 0,414 0,500 0,590
TOT145 0,350 0,420 0,500 0,470 0,570 0,670 0,700 0,850 1,00
TOT146 0,590 0,720 0,850 0,790 0,960 1,13 1,20 1,44 1,70
TOT147 1,00 1,22 1,44 1,32 1,63 1,90 2,00 2,44 2,90
TOT148 0,060 0,073 0,087 0,080 0,097 0,115 0,120 0,145 0,173
TOT149 0,098 0,117 0,114 0,113 0,157 0,187 0,19 0,295 0,280
TOT150 400%x 2 0,170 0,207 0,244 0,230 0,276 | 0,330 0,340 0,415 0,490
TOTI51 0,290 0,350 0,410 0,385 0,470 0,550 0,580 0,700 0,830
TOT152 0,490 0,600 0,700 0,650 0,800 | 0,930 0,980 1,20 1,44
TOT153 0,830 1,00 1,19 1,10 1,34 1 60 1,66 2,00 2,38
TOT154 0,173 0,212 0,250 0,230 0,280 0,330 0,350 0,420 0,500
TOT155 0,300 0,360 0,420 0,390 0,475 0,560 0,590 0,710 0,845
TOT156 1302 0,490 0,590 0,690 0,650 0,790 0,920 0,970 1,18 1,38
TOTI157 0,810 1,00 1,15 1,08 1,32 1,54 1,60 2,00 2,30
TOT158 1,39 1,70 2,00 1,85 2,96 2,56 2,80 3,40 4,00
TOT159 2,30 2,80 3,30 3,07 3,70 1,40 4,60 5,50 6,60
TOT160 0,144 0,176 0,208 0,193 0,234 0,280 0,290 0,350 0,417
TOT161 0,250 0,300 0,350 0,330 0,400 0,470 0,490 0,600 0,700
TOT162 156X 2 0,405 0,490 0,580 0,540 0,650 0,770 0,810 0,980 1,16
TOT163 0,670 0,820 0,970 0,900 1,10 1,30 1,34 1,64 1,93



FANS

Hpodoaxcenue maba, 9.6

1

TOT164

156X2

1,17 1,42 1,67 1,56 1,89 2,920 2,34 2,84 3,34
TOT165 1,93 2,34 2,76 2,60 3,10 3,70 3,86 4,70 5,50
TOT166 0,120 0,150 0,175 0,160 0,197 0,230 0,240 0,296 0,350
TOTI167 0,210 0,250 0,300 0,280 0,330 0,400 0,415 0,500 0,590
TOT168 1862 0,340 0,410 0,480 0,450 0,550 0,650 0,680 0,820 0,970
TOT169 0,570 0,690 0,810 0,750 0,910 1,07 1,14 1,37 1,62
TOT170 0,980 1,20 1,40 1,30 1,58 1,86 1,96 2,38 2,80
TOTI71 1,62 1,96 2,30 2,15 2,60 3,10 3,24 3,90 4,60
TOT172 0,100 0,123 0,145 0,134 0,164 0,193 0,200 0,246 0,290
TOTI73 0,173 0,207 0,246 0,230 0,280 0,330 | 0,346 0,414 0,490
TOTI174 224% 9 0,280 0,390 0,400 0,374 0,460 0,530 0,560 0,680 0,800
TOT175 0,470 0,570 0.670 0,625 0,760 0,900 | 0,940 1,14 1,34
TOT176 0,810 1,00 1,16 1,08 1,32 1,56 1,63 1,97 2,32
TOT177 1,34 1,63 1,90 1,78 2,26 2,60 2,70 3,26 3,84
TOT178 0,084 0,100 0,122 0,110 0,136 0,162 0,167 0,204 0,240
TOT179 0,143 0,172 0,204 0,190 0,230 0,270 0,285 0,345 0,408
TOT180 270 %2 0,230 0,234 0,330 0,310 0,380 0,450 0,470 0,570 0,670
TOT181 0,390 0,470 0,560 0,520 0,630 0,750 0,780 0,940 1,12
TOT 182 0,680 0,820 0,960 0,900 1,10 1,28 1,35 1,64 1,93
TOT183 1,10 1,35 1,60 1,48 1,80 2,12 2,20 2,70 3,20
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Oxonuanue maba. 9.6

1

TOT184 0,069 0,085 0,100 0,093 0,113 0,133 0,140 0,170 0,200
TOTI185 0,120 0,143 0,170 0,160 0,190 0,320 0,240 0,286 | 0,340
TOT186 395% 2 0,200 0,29 0,276 0,260 0,314 0,370 0,390 0,470 | 0,550
TOTI187 0,320 0,390 0,460 0,430 0,520 0,610 0,650 0,785 | 0,920
TOT188 0,560 0,680 0,800 0,750 0,910 1,07 1,12 1,36 1,60
TOT189 0,920 1,13 1,320 1,24 1,50 1,76 1,85 2,95 2,65
TOT202 0,300 0,350 0,420 0,600 0,700 0,840 — _ —
TOT203 0,500 0,600 0,700 1,00 1,20 1,42 — — —_
TOT204 75X 2 0,850 1,00 1,20 1,70 2,00 2,40 — — —_
TOT205 1,42 1,70 2,00 2,84 3,40 4,00 — —_ —
TOT206 2,40 2,84 3,40 4,80 5,78 6,80 — —_ —
TOT207 4,00 4,80 5,78 8,00 9,60 11,56 — — -
TOT208 0,250 0,300 0,350 0,500 0,600 0,700 — — —_
TOT209 0,420 0,500 0,600 0,840 1,00 1,20 — —_ —
TOT210 90 %2 0,700 0,850 1,00 1,42 1,70 2,00 - _ —_
TOT211 1,20 1,42 1,70 2,40 2,84 3,40 — — —
TOT212 2,00 2,40 2,84 4,00 4,80 5,78 - _ —
TOT213 3,40 4,00 4,80 6,80 8,00 9,6 — — —_
TOT214 0,210 0,250 0,300 -| 0,420 0,500 0,600 — — _
TOT215 0,350 0,420 0,500 0,700 0,840 1,00 — —_ —
TOT216 110%2 0,600 0,700 0,850 1,20 1,40 1,70 - — —
TOT217 1,00 1,20 1,42 2,00 2,40 2,87 — —_ —
TOT218 1,70 2,00 2,40 3,40 4,00 4,80 — — —_
TOT219 2,84 3,40 4,00 5,78 6,80 8,0 —_ — —
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Tabauuna 9.7
OCHOBHbIE 3JEKTPHUECKHE H KOHCTPYKLMOHHbiE MapaMeTphi BXOAMbIX TpanchopmaTopos Tuna TBT

« c .

THIOHO- Bxopwoe compomisene, OM 0“-500: ":g::o,;euuofml;o HuaAyKTHBHOCTD, ' Koahduunent TpauchopManuy

MHH: N BuiBossl 06MOTOK 7oKy, Ox Yneao B ur-
rpanegop- — oy npm
MaTopa 1—2 1—3 1—14 “egggq' Mgg;q' Hogi 06~ pa:;:ﬂ- n n, ny ne
MOTKH

TBTI 50, 100 _ 10,9 0,035 0,003 290 1,70 | 2,40 | 2,40 | 3,45
TBT2 200 400 — 44,0 130 0,140 0,010 580 0,850{ 1,21 { 1,21 | 1,74
TBT3 600 1200 —_— 125,0 0,420 0,040 1 000 0,490} 0,70 } 0,70 | 1,00
TBT4 2500 5000 — 485,0 1,750 0,120 2000 0,245 0,35 | 0,35 | 0,50
TBT5 50 100 — 10.9 0,035 0,002 290 3,40 4,80 | 4,80 | 6,90
TBT6 200 400 — 44,0 520 0,140 0,010 580 1,701 2,40 | 2,40 } 3,45
TBT7 600 1200 — 125,0 0,420 0,030 1000 0,98 1 1,40 { 1,40 | 2,00
TBTS8 2500 5000 — 485,0 1,750 0,120 2000 0,49 { 0,70 | 0,70 | 1,00
TBTY 50 000 — — 4300 100 17,50 1,200 6 300 0,11 _— - —
TBT10 — _— 500 000 | 65002 | 97x2 175,0 12,00 10000X2 | 0,035 — —_— —

Mpumewauus: 1, CoNpoTHnIeHrHe uarpysku Ttpanchopmartopos: TBT1 — TBT4 y BMBOROB 4~—5 250 OM, y BuiBOAOB 4—6 500 OM; TBT5 —
TBT8 y BoiBojOB 4—5 1000 OM, y metBopoB 4—6 2000 OM; TBT9 y srinogos 3—4 500 Om; TBT10 y BmBOjg0B 6—8 500 OM.

2. KoagpduuHent rpancopmauun Tpauchopmatopos TBTI1 — TBT8 onperensiercst u3 BbpaeHHH:
Wes Wit Wa_s W4—s

; My== Mg P Re= .

Wi_g P Wi T Wyt Wi
rae Wy __g — YHCIO BHTKOR OGMOTKH C BuBOAaMH [—2; W, __g — UHCJIO BHTKOB OOMOTKH €
BHIBOJ2MH 4—6, Wy 5 -~ YHCIO BHTKOB OBMOTKH C BHIBOJAMH 4—5.

3. Kosgpuunenr tpancopmannu Tpanchopmaropa TBT onpenensiercs us supaxewna My = (wy—q)/(wi—z), TAe Wz g u Wy_p — uueaa
BUTKOB OGMOTOK € BuIBOjaMu 3~—~4 ¥ [~2,
(Ws—s)

(Wiws)

ng =

BhiBojaMH [—3; W,_g — YHCJIO BHTKOB OGMOTKH ¢

4. Kosdduuuent tpanchopmailkn TBTIO onpenensierc® H3 BRIPaXKEHHA Mg = » THe W55 H Wl—-4 ~— YHCNIA BHTKOB OGMOTOK ¢

BLIBOZAMH 5~8 B [~—4.



PASNREN RECATHIA

TPAHC@R OPMATOPH! MMITYIILCHLIE MUHUATIOPHLIE
ANg NEYATHOTO MOHTAMKA THUNOB TH, THM

Tparchopmatops muuuatiopapte tunos TH u THM npeanaskaue-
HH AJf paGoTH B WUMOYJALCHBIX YCTPOHCTBaX pajHO3JeKTPOHHOH anma-
paTyphl NPOMBILIIEHHOr0 Ha3HAa4YeHHUs,

Tpauncdopmarops ThHna TH paGoTaloTr B HMIYALCHOM peXHME C
HMNYJAbcaMu AJHTENbHOCTLIO OT 0,5 mo 100 MKc B amnautyioi go 50 B,
tana TUM — ¢ umaydbcaMu AantedpHocthio o 0,2 no 100 MKC M aMm-
nautysoit no 30 B.

B 3aBuCHMOCTH OT mepefaBaeMofi AJIMTENbHOCTH HMMYyJ/bca TPaHC-
dopMaTopbl NMOAPA3ASAAIOTCS Ha TPYMIH, KaXAas H3 KOTOPHX cojep-
KHT TpaHchOPMATOPH C pasiHIHLIMH 4YHCAOM OoOMOTOK M Ko2dduuHeH-
ToM TPpanchOpManKu.

Tpanchopmatopn tana TH skcnayarupyloresi ¢ pafounM Hanpsixke-
HueM o 50 B, tpanchopmatopn Tuna THM — no 30 B.

MHEHHATIODHEIE MMIIYJILCHBIE TpaHCGOPMATOPH H3rOTOBJSIOTCHS IpPO-
MBILIJICHHOCTbIO B HCHOJIHEHHH, NPHUTOAHOM AJ8 3KCIAYyaTAlldn BO BCEX
KAMMaTHYECKHX DaloHaX (BCeK/JMMaTHUeCKOe HCIOJIHeHHE).

B 3aBucuMOCTH OT 3ajaHHBIX YCJOBHN SKCIMyaTanuu TpancdopMa-
TOPH H3TOTOBJSIOTCA C YYeTOM Pas/UUHLIX Bo3AeHCTBYIOUIMX (AaKTOPOB:
MeXaHHUeCKHX H KiauMaTudeckuX. B obGoGmernofi dopme 3HauerHs, Bu-
ABl B XapaKTePHCTHKH MEXaHHUUeCKHX BO3LEHCTBHHA (B COOTBETCTBHH C
FOCT 16962—71) npusepensl B TaGa. 2.2, BHAH H XapaKTePHCTHKH
KAUMATHYECKHX BO3jeficTBnii BHelHed cpeabl — B taba, 2.3 u 2.4. 3ua-
YeHHs TeMNEPATyPHl OKDYXKaloliero HORIYXa NPH SKCIJIYyaTaluu TpaHc-
(opmaTOpoB NpuBejeHH B TaGd. 3.2.

Pafoune 3HaueHHs OTHOCHTENLHOH BJAXKHOCTH OKPYKaiollero Bos-
LyXa H uUX COYETAHHA C TeMIlepaTypoill mnpuBeleHH B Taba, 3.3.

B KOHCTPYKTOpCKOH JAOKYMEHTALHMH HDHUBOJAMTCS MNOJHOE YCJAOBHOE
o6o3Hauenne TpaHcHOPMaTOPOB, KOTOPOE COCTOMT M3 C/10Ba <«TpaHc(op-
MaTop», coKkpameHHOro oGo3HaueHus Tuna TtpaHcGopMaTopa H ero ye-
JIOBHOTO NOPAAKOBOrO Homepa. ¥ TpancdopMartopor tuna THM B yc-
JosHoe o0o3HaueHne BXoauT Oyksa B, ofosnauaromaa BCeRJIHMAaTHYEC-
Koe Hcnosasende, [IpuMep ycaosHoro oGosnauenns TpaHchopMaTopos:

«Tpancopmnarop TH50» uru «Tpancgopmarop THMS50B>.

KOHCTPYKUMA KU PA3MEPLI

B 3aBHCHMMOCTH OT NpPHMEHSeMOro THIOPasMepa MarHuTONpoBoJA
M KOHCTPYKTHBHOTO HCIIO/HEHHS MHHHATIOpHble HMIyJibCHble TpaHcdop-
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Puc. 10.1. KoHCTPYRUMA MMHHATIOPEBIN HMDYJAbLCHHIX Tpanchopmatopos TH u
THM

martopul tHnos THU u THM umetor paanuunble ralapuTuble H yCTaHO-
BOUHblE pa3Mepbl, yKasaHHasle Ha puc, 10.1 u B Ttab6a. 10.1.

Tpancdopmaropet tunos T 1 THM yuudunuposanbl M0 KOHCTPYK-
LMR ¥ COCTAaBAAIOT MAapamMerpHueckuil pdaj, 8 xoropoit Bxoast 350 Tu-
nodomunanos TH u 252 rtumonomunana THM. Onu wusrorosasiorca B
3aIUHTHOM METaJIJIHUECKOM KOpNyce H repMeTH3HDOBAHBL

Koncrpykuusi  TpaHcopMaropos paspaboTaHa chelHasbHO AJA Me-
YaTHOrO MOHTaxka. BuiBojbl TpaHc(HOpPMATOPOB NMPOMYCKAKT B OTBEPCTHHA
neyaTHO# maaThl, NOArHGalOT BAOAL MEYATHBIX NMPOBOJHHKOB Ha |.5—
3 MM ¥ NpHNAUBAIOT,

Uoxonerxa TtpanchopmaTopos nojobua LOKOJEBKE SJEKTPOHHBIX
Jaami, HmeloTest KMIOYU H JONOJHHTE/bHAA MAPKHPOBKA MEPBOrO BLBOAA
TpaHchopmaropa, Kawouom sipasiercst yNJIHHeHHLIl Ha 2 MM nepBhifl Bbl-
Boj, TtpaHchopmaropa. OTcuer BHBOAOB BeJeTC OT MEPBOFO BHIBOAA
Mo 4acoBOH CTPejKe CO CTOPOHBI MOHTaXKa.

Tpaucpopmaroper thna TH nmeior 14 THIOPa3MEpPOB ¥ H3TOTOBJAS-
IOTCA B ABYX KOHCTPYKTHBHBIX HCIOJHEHHSIX:

HCHOJIHEHHe | — Ha NMepMaJuIoeBHLIX MarHWTONpoBORaX Ge3 JOoMOJMHH-
TeJbHOro Kpendexust (TpaHcdopmaropet TH1-—TH200);

Henosxenye 2~ Ha NepMaj/oeBbIX MarHMTONPOBOAAX C /IONOJHH-
TesbHbIM KpenJenueM BHHTOM M4 (tpancdopmaropnt TH201—TLH350).

Tpancpopmaropel Thna THM uMeor eBATh THNOpasMeposB ¥ TaK-
JKe U3FOTOBJRAIOTCS B ABYX HCHOJHEHHAX:

ucnoguenye | — Ha ¢eppuTOBbIX Maruuronporogax (rpaHcdopma-
Topst TMM1B—THM105B);

HCMoJIHEHHe 2 — Ha NepMaJjloeBHIX Mar{HTONpoBofax (TpaHcopma-
topel TUMI11B—THM257B).



Tadauua 10.1

Fadapurtubie B yCTauoBOMHbIE Pa3Mepsl MAJOraGapUTHLIX HMITYJbCHBIX
Tpanchopmaropos Ttumos TH u TUM

Pasmepn, MM
Tunonomuran Ne Macea,
TpauchopMaTopa PHCYHKa D D, d H i r
1 | 2 3 | a |l s | s | 7 8
TH! TH6 10.2, a
TH7 —TUI16 10.2, 6 18,8 8.8 2,0
THI7—TH25 10.2, &
10,6 5 (0,6
TH26 — TH3 10.2, a
TH32 — TH41 10.2, 6 20,3110,3]2,5
TH42 — TH50 0.2, s
THS1 — THU56 10.2, a
TH57 — TH66 10.2, 6 19,8 9.8 2,5
TH67 — TUT5 10.2, ¢
2,675 10,8
TH76 — TUSI 10.2, a
TH82 — THI1 10.2, 6 22,0 } 12,0 4,0
THI2 — TH 100 10.2, 6
TH101 — TH 106 10.2, a
THU107 — TU116 10.2, 6 23,56 { 13,517,0
THLI7 — THUI25 10.2,
15,3 { 7,5 0,8
TH126 — TH131 10.2, a
THI132 - TH141 10.2, 6 26,5 { 16,5 10,0
THU142 — TH150 10 2, ¢
THUI51 — THI156 10.2, «a
THIS7 — TH166 10.2, 6 25,0 1 15,0 | 11,0
THI67 THIT5 10.2, e
17,6 1 10,0 j 0,8
THU176 — TH181 10,2, a
THI82 — TH 191 10,2, 6 29,0 | 19,0 | 20,0
THI192 — T200 10,2, 8
TH201 — TH206 10.2, a
TH207 — TH216 0.2, 6 32,5 | 20,5 | 25,0
TH217 — TH225 10.2, ¢
21,91 15,0 1,0
TH226 — TH231 10.2, a
TH232 — TH241 0.2, 6 34,5} 22,5] 30,0
TH242 — TH250 10.2, @

342



M podorrcenue maba, 10.1

5

6

7

8

TH251 — TH256 | 10.2, a
THU257 — TH266 | 10.2, 6 35,71 23,7 ( 35,0
TH267 — TH275 | 10.2. 6
1,0

TH276 — TH281 | 10.2, a

TH282 — TU291 | 10.2. 6 41,71 29,71 65,0
TH202 — TH300 | 0.2, @

TH301 — TH306 | 10.2, a

TU307 — TH316 | 10.2. 6 37.8 1 25,8 | 65,0
TH317 — TH325 | 10.2. 6

1,0

TH326 — TH331 | 10.2, a

TH332 — TH341 | 10.2, 6 41.8 1 29.8 1 75,0
TU342 — TH350 | 10.2. &

TUMI —THM4 | 10.2, o

TUMS —THMI3 | 10.2. 6

TUMI4—THM21 | 10.2. ¢

THUM22—THM25 | 10.2, @

THM26—THUM34 | 10.2. 6

THUM35—TUM42 | 10.2. 6

THUM43—THM46 | 10.2. a

TUM47—THMS5 | 10.2. 6 05 | 7,4 |51 ]0.8
TUM56—THM63 | 10.2. 6

THM6A—THM67 | 10.2. a

TUM68—THM76 | 10.2. 6

TUMTT—TUM84 | 10.2. 6

THM85—THMS8 | 10.2. a 7.9 165 1.2
THMBO—THUMO? | 10.2. 6

THM98—THM105 | 10.2, 6

TUMI1I—THM114] 10.2, a

THUMI 15— THMI23] 10.2) 6

TUMI124—THUM131] 10.2. 6

THMI132—THM35| 10.2. a _
TUM136—THM144] 10.2, 6 05 | 7,4 |56 |1,
THM145—TUMI52] 10.2. @

THM 153—THM156| 10.2. a

THMI57—TUM165| 10.2. 6

THM166—THM173| 10.2. @

TAMI74—TUM 177 10.2, & N P A
TUM|78—TUM186] 10.2, 6 7,4 ' 2,

THMI87—THM194| 10.2. &
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Oxonyanue maba, 10.1

t3
w
-
wn

6 7 8

THM195—THM (98

10.2, a
THUM199—THM207} 10.2, 6 | 15,01 12,0} 0,6 | 8,4 8,7 4,0
THUM208—THM215] 10.2, ¢

THUM216—THM219| 10.2, 10,4
17,71 14,51 0,8 | 8,4 8,0
THUM220—-THM2281| 10.2, 6 11,6
TUM229—-THM236} 10.2, ¢
THM237—THM240| 10.2, «a 10,4
THUM241—THUM249] 10.2, 6 11,6
THUM250— TVIM257} 10.2, ¢
YCROBU 3KCHNYATAUMU
Temnepatypa oKpyxawowel cpeft . . . . . . . . Ot — 60 10 --85°C
OTHOCHTe/IbHAA B/IAXKHOCTb BO3AYXa OpPH +40°C . Jo 98%
ATMocoepHoe Hapjense:
noBHIUEHHOE Aast TpaHchopmatopos TH . . . . o 294 xlla
HOHMXKEHHOE:
Ans tpamcdopmaropos TH . . . . . . . . .., o 6-10-t xTla
(1o 5 MM pr. cT.)
Anst Tpauchopmaropos THM . . . . . . . . . Ho 1,3.107 xIla
(a0 10-8 MM pT. CT.)
1luknuueckoe BosleficTBHEe TEMOEpaTyp , ., . . . . Or —60 xo +85°C
Bubpauyu B Auanasode uactoT oT 5 Ao 5000 Iy ¢
YCKOPEHHEM & . & v v v v 4 v v e e e e o 40 g
OauyoyHble yAapul Aauredphoctbio (0,2—1 Mc ¢ yc-
KOPEHHEM v & v & & o o o o » e e e e Ho 1000 g
MHorokpartele  yAapsl JAJHTeNbHOCTBIO |—3 Mc ¢
YCKOPEHAEM & v v o 4 v 4 v v v v e e e e Ho 150 g
Jluuelinnie Harpy3ku C yCKopeHHEM . . . . . . . o 150 g
Cpok CIIYMOBL  + v v v v s s e e w e e e e He Mmenee 10000 g



INEKTPUHECKME CXEMBbI

7 2 1 2J !l 23 4

o o o o o . go .
Puc. 10.2, TIpHHIHNHANbHbIE
AEKTPHYECKHE CXEMBI  HM-
AyabCHBIX  TpaHchOpMaToOpos.
a-C ORHOIt BTOPHYHOK 06-

5 7 7 & 5 6§ 7 8 MOTKOH: 6 — ¢ ZBYMS BTOpUH-

HBIMH OOGMOTKaMM; 8 — ¢ Tpe-
a} ﬁ} ﬂ) M BTOPHYHBIMH OOMOTKAMH

OCHOBHbBIE MAPAMETPLY

Muunatiopusle uMnyabcupte Tpauchopmaropsl tanos T m THM
pas/MuaTest No AJHTebHOCTH HMnyabca. B raba. 10.2 u 10.3 sce Tpanc-
dopmatopsl crpynnupoBaHH No AJHTENBHOCTH HMOyasca ot 0,5 1o
100 mMkc (TH) u or 0,02 no 100 mxc (THUM).

OcHoBHBlE 3J€KTPHYECKHE NapaMeTpbl HMOYJALCHBIX MHHUHATIOPHBIX
Tpanchopmaropos Tthnos TH u THM npusesusnt B ta6a. 10.4 n 10.5.

ConporHs/ieHHe U3OJAUAH MeXAYy OGMOTKAMH B HOPMaJbHBIX K/H-
MaTHYECKHUX Yyc/oBusiX — He meHee 250 MOwm nas TpancgopmaTopoB TH-
na THM u ne menee 50 MOm pas tpancdopmaropos tuna TH.

Hzonsuus Mexay oO6MOTKAMH B HOPMAaAbHBIX KJAHMATHYECKHX YCHO-
BHAX BHlAepxuBaer Ge3 npoGost nocTOsiHHOE HanpsiKenne 250 B.



Fpynns:  Tpaucdopmartopos Tuna TH

I | 1 l 1 v v vi Vil vil
ty=0,5 Ty = t=2,0 ty=3.0 |z, =5,0 Ty e 10
=1,0
1 ’ 2 ' 3 9 E) 6 7 8

THI TH26 | TH51 | TH76] THI01 THI26 | TH151 THI76
TH2 TU27 | TH52 | TU77| TH102 | TH127 | TH162 | THI77
TH3 TH28 | THB3 | TWU78 THi03 | THI28 | THIS3 | THIT8
TH4 TH29 | TH54 | TU79| TULI04 | THUI29 | THUI54 | THUITY
THS TH30 | THU35 | TUSO| THUI05 | THUI30 | THIS5 | THI80
THG THU31 | TU56 | TU81| THI06 | THI3| TH156 | THI8I
TH7 THU32 | TUS7 | THU82| THUIOT | TW132 | THI5S7 | TH182
THUS THU33 | TUS8 | TH83] THUI08 | THI33 | THI58 | THU183
TH9 TH34 | TH59 | THU84 THI09 | THI134 | TUIS9 | THI84
THI0 | TH35 | TH60 | TH85 THULIC | THI35 | TUI60 | THI85
THU11 | TH36 | TH61 | TH86! TUILI TH136 | TH161 TH186
THI2 { TU37 { THU62 | TU87| TULI2 | THI37 | THI62 | THIS
THI3 | TH38 | TU63 | TH38 THI13 | THI38 | THI63 | TH188
THI4 | TH39 | THU64 | TU8Y| THUI14 | THI39 | THI64 | TH189
THI5 | THU40 | THE5 | THO0{ TUI115 [ THU140 | THI65 | TH190
THI6 | TU41 | TH66 | THII| TH116 | THI4] TH166 | TH19]
THI7 } TU42 | TH67 | TU92| TUI17 | THI42 | THI67 | THI92
THI8 | TH43 | TH68 | TH93| TU118 | THUI43 | THI68 | THI93
TUI9 | TU44 | THU69 | TH94| TU19 | THI44 | THI69 | TH194
TH20 | TH45 | TH70 | TH9S| THI20 | TH145 | THI70 | THI95
TH21 | THU46 | THUTL | TH96| THI21 TH146 | THUIT] TH 196
TU22 | TU47 | TU72 | TUI7| TU122 | THI47 | TH172 | TUI97
TH23 | TU48 | TU73 | TH98| THUI23 | TUI48 | THI73 | THUI98
TH24 | TH49 | TU74 | TU99| THU124 | THUI49 | TUI74 | THUINY
TH25 | THMS50 | THU75 |THU100] TH125 | TH150 | THI75 | TH200
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Ta6auna 10.2
M0 JANHUTEAbHOCTH HMIYJAbCA Ty, MKC
X X X1 X1 Xt XIV | coornouses
“TEOD
=16 | o =20 | <y =40 | =60 | v, =80 | =,=100 | OMOTOX
9 10 i 12 13 14 15
TH201 TH226 TH251 TH276_ | TH30! TH326 1:1
TH202 TH227 TH252 TH277 THU302 TH327 2:1
TH203 TH228 TH253 | THU278 TH303 TH328 3:1
TH204 TH229 TH254 TH279 TH304 TH329 | 5:1
TH205 THU230 TH255 TH280 TH305 TH330 5:2
TH206 TH23t TH256 | TH281 TH306 | THU331 5:3
TH207 TH232 TH257 TH282 TH307 T332 P:1:1
TH208 TH233 TH258 TH283 TH308 TH333 | 2:1:1
TH209 TH234 | THU259 TH284 TH309 TH334 2:2:1
TH210 TH235 TH260 T11285 TH310 TH335 3:1:1
THU21t TH236 TH261 TH286 TH311 THI336 3:2:1
TH212 TH237 TH262 TH287 TH312 TH337 3:3:1
TH213 TH238 THZ263 | TV1288 TH313 TH338 5:1:t
THI214 TH239 TH264 TH289 THU314 TH339 5:2:1
TH215 TH240 TH265 TH290 TH315 TH340 5:3:1
TH216 TH241 TH266 TH291 TU316 TH341 5:5:1
TH217 TH242 TH267 TV1292 TH317 TH342 Irislcd
THi218 TH243 TH268 THU293 THU318 TH343 2:2:1:1
THU219 TH244 TH269 TH294 TH319 TH344 3:1:1:1
THN220 TH245 TH270 TH295 TH320 TH345 3:3:1:1
TH221 TH246 TH271 TH296 TH321 TH346 3:3:3:1
TH222 TH247 TH272 TH297 TH322 TV347 5:2:2:1
TH223 TH248 TH273 | TH298 TH323 TH348 5:3:3:17
TH224 TH249 TH274 | TH299 | TH324 TH349 | 5:3:3:2
TH225 THZ250 TH275 TH300 TH325 TH350 5:5:2:2
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pynne Tpancdopmartopos tuna THM

1 1 1 v v VI Vi
©=0,02 ) v =0,05] =01 | =,=02 | =05 | =,=1,0 | %,=20
1 2 3 4 5 6 7
THUMI TUM22 | THM43 | THM64 | THM85 | THMI11| THMI32 |
THM2 THM23 | THM44 | THM65 | THM86 | THIMI12 | THMI33
THUM3 THM24 | TUM45 | THM66 | THM87 | THUM!13| THM134
THM4 THM25 | THM46 | TUM67 | THM88 | TUMI114| TUMI135
THUM5 THUM26 | THM47 | THM68 | TUM89 | THM115| THM!36
THM6 THM27 | THM48 | THIM69 | TUM90 | TUMIL6 | THM137
THM7 THM28 | THIM49 | TUM70 { TUMIL | THMI17] THMI38
THM8 THM29 | THM50 | TUM?71 | TUM92 | THMI18] THMI139
THM9 THUM30 | THM51 | TUM72 | TUMO3 | TUM119| TUM140
THUMI0 THM3t | THM52 | THM73 | THM94 | THMI120| THM141
THUM1! THM32 § THM53 | TUM74 | TUMS5 | THMi21| THMI142
THMI12 THM33 | THM54 | TUM75 | TUMO6 | THMI22 | THMI143
THUMI3 THM34 | TUM55 | THM76 | THM97 | TUMI23| THMI144
THM14 THM35 | THM56 | TUM77 t TUM98 | TUMI24| THUMI45
THM15 THM36 | THMS7 | TUM78 | THM99 | THMI25t TUM146
THM16 TUM37 | THM58 | THM79 | THMI00| THMI126] THM147
THUMI7 TUM38 | THM59 | THM80 | TUMIOt ) THMI27 | THMI148
THM18 TUM39 | TUM60 | THM81 | THMI02 | THMI128) THMI49
THM19 THUM40 | THM6! | THIM82 | THMI103] THMI29| THML50
THUM20 THM41 | THUM62 | TUM83 | TUMI04 | THMI30| THMI15]
THM21 THUM42 | THM63 | THMB84 | THUM105] TUM131| THM152
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Ta6auna 10.3
N0 ILANTENLHOCTH MMIIYJLCA Ty, MKC

VIl 1X X X1 XH CooTyotnenye
YUCeN BHTKOB
O6iMOTOK
t,=5,0 T, =10 <, =20 T, =30 T, =100
8 9 10 11 12 13

THM153| TUMI74] THMI95| THIM216 TUM237
THM154| TUMI175| TUM196] TUM217 TUM238
THMIS5| TUMIT6] THMI197| THM218 THUM239
THMI156 | TUMI77 | THM198] THM219 THUM240
THUMIS7 | THM178] THUM199] THM220 THM241
THMIS8 | TUMI79| TUM200| THM221 THUM242
THUMI59 | THMI80| TUM201| TVIM222 THM243
THM160| THMI81| THM202| THM223 TUM244
THUMI61 | TUMI182| THIM203| THM224 THIM245
THM162 | THM183} THIM204 | THM225 THIM246
THM163 ] TFHM184 | TUM205| THM226 TIM247
THM164| THUM185 | THUM206| THM227 THM248
THM165 | TUM1861 THM207 | THm228 THM249
THM166 | THMI87 | THIM208! THUM229 THIM250
THM167 | THMI88] THUM209| THM230 THM251
THUMI168| TUM189 | TUM210| THM23t TUM252
THMI169| THUMI90} TUM211| THM232 THUM253
THMI70 ) TAMI91 ) TUM212| THM233 THM254
THUMI71 | TUMI92| THM213| THM234 THIM255
THM172| TUM193] THM214] THM235 THM256
THMI73| THUMI194| THUM215{ THIM236 TUM257

mwmwwwm-mwmwmgpyﬁ:p}pﬁ:

O W D W o e DD m N R O WO R e e e e e e e
e ae e e ve ee e see e+ e as es v ee e s .
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Ta6nuuya 10.4
dnexrpuueckue napamerpnl TpaHcgopmaropos Tuna TH

Aantens- | aunauryna A urenbuocth | Tog yamar-
I‘pyr‘lpn(;'l nﬁc;;;cném- UMITY bC 2 Hactora cne- | (ponTa BRIXOA-| yuuupauns,
Tpauc - N % GBaHUR  HM- b -
In],m'ropap n}:m. chsg_?:::-lﬂ%n ﬁyﬂbC()ﬂ. KI'n gg,m},:%%ee, He ?ﬂo}(!ee.
MKC
{ 30 0,10 80
11 0,5 20 60
111 0,12
v | 10 100 0.15
v 2.0 50 | 0,20
VI 3,0 0 | o0,
Vil | 5.0 20 0,30
viit | 10 10
ix | s 30 6.0 0.80 39
x | 20 5.0 1.2
X1 | 40 2.5 1,5
X1t | 60 2,0
X1 | 8o 1.0 1.8
xtv | 100 2,0
Tabaunna 10.5
3nekTprueckue napaMerpbt Tpanchopmatopos tuna THM
a . \ JNUTeABHOCTS HPOHTA UMNIYABLCE HA BTO- .
° 2 I= &Y 2a PHUHLIX COMOTKAX NPH DA3AHYHBIX COOTHOWE - ;
o a = 9w Q= HHHX BHTKOB, MKC =
B | g; |azs | =2 S
© ] o m h Z =z
SRV EX JREE e | o |35 | a8 | s fs.
[ 0.02 0,0040,00610,008!0,010{ 0,020
11 0.05 0,00610.,008{0,010(0,015] 0,020
I 0,10 10 100 10,01210,015/0.02010,020| 0,030 15
v 0,20 0.01510,020[0,025{0,030{ 0,035
Vv 0,50 0,02070.02510 030|0,035] 0,040
VI 1,0 30 0.04010,050{0,080/0.100| 0,150
Vi 2,0 20 0.,050;0,060:0,080(0,100] 0,150
VI 5,0 15 6,0 10,100]0,12010,120{0.150] 0 250
1X | 10 3,0 1{0,20010,200{0,20040,300| 0 300 20
X120 2,011,0 1,0 1.0 1.0 1.0
XI | 50 0,6 1t,5 {1,5 [t,5 [1.5 1,5
XIT | 100 0,312,0 2,0 2,0 2.0 2.0
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PA3SAEN OAUHHALUATHHA

MANOTABAPUTHLIE YHH®DHUKPOBAHHBIE
APOCCENK dUNLTPOB THNA 4

YunpuunpoBaknble HH3KOUACTOTHBIE aApocceny (GUALTPOB BLINPAMH.
renelt Tuna J| HCnoab3yiloTCH B PamMO3NEKTPOHHON annmaparype pasauy-
HOro HA3HaueHWd, B TOM UHCJe B YCTPQHCTBAX 3JEKTPONHTAHHA 3j€K-
TPOHNO-BLIYNC/IHTENLHBIX MaLIHH.

INpomuinienHocTh BhiNycKkaeT 26 THnopa3mepos, 233 TunaHoMHH2AA
JApocceeli GpoHeBOR KOHCTPYKUMH Ha MarsuTonposoiax Thnos U/ n
IHJIM,

B 32BUCHMOCTH OT 3allaHHLIX YCJOBHI 3KCILIyaTauHH JPOCCENH H3-
TOTOBAAIOTCA € yHETOM Pa3JIHYHLIX BO3AeHCTBYIOUWIX (AKTOPOB: Mexa-
AMUYECKHX H K/MMaTHuYecKHX. B o0ofulenHolt dopMe BHALI II XapakTepu-
CTHKM MCXAHHYECKUX BO3ZEHCTBHH (B COOTBETCTBHA € TPCOOBARMAMH
FOCT 16962—71) upHsexennt 8 Taba. 2.2, BUAB M XapaKTEPUCTHKH
KJHMATHUeCKHX BO3HeliCTBHH BHeludel cpeasl— B Tabd 23 u 24. 3ua-
WeHHS TeMIIepParyphLl OKPYyKaioulero BO3AyXa NDM 3IKCAJAyaTalluu Japocs
cenel npuBexenul B Taba 32,

Pa6oyne 3uaueHus OTHOCUTENLHOM BIAKHOCTH OKPYhalOUlero Bo3-
AyXa ¥ UX COueTaHHs ¢ TeMmneparypoi# npfisejent! B Tada. 33

Peromenpaunn no Buifopy apoccesiell fJ8 KOHKPETHBIX  YCJAOBHHE
JKCMAyaTalRU PACCMOTPCHLI B pasf, 2

KOHCTPYKUMA U PA3MEPDI

FabaprTHbie M YCTaHOBOUHbLIE Pa3MepLl HUIKOUACTOTHLIX ApoOccenel
Tuna Jl, ux macca W NpeMeliAembic  MarHHTODPOBOAbI TNPUBEAEHbI Ha
puc 11 I—1114 uB taba 111,112,

Hpoccenn 3axpenssiiotrcs B8 60KaX (UALTPOB BLIOPAMUTEAEH C no-
MOLLBIO BHHTOBLIX CO&IUHERH

ch

Pue 111 KarcTpyRUHS

Apocceaen j11--17, A5,

163165, No7, A8  mne-
noapenne yNJi

o>
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JpoccenH H3roTOBNAOTCA B ABYX KJIHMATHUCCKMX HCIONHEHHAX:
BCeKQUMaTHIeCKOM (DK/AIOuZ2st TPOMHUYECKOE) M IJifd YMEPEHHOro M XO-
NOXHOTO KauMaTa. B HOKYMEHTAalMH BCEKNMMATUUECKOE HCHOJHeHHe 060-
3nauaercs 6ykBoi «B», ucnosneHse Ans yMepeHHOro M XONOJHOrO KjH-
MaTa — OGyxBamu «YXJI».

cla

<l oL J/‘:"‘L:g]
g

4$omb o

Puc. 11.2. KoHeTpykuus apocceneit Ji8--J115, J154, ucnonnenne YXJ1

KOHCTPYKTHBHO JApoccedb COCTOHT H3 MarHHTONpPOBONA, XAaTyIIKH,
o6Golimbl M yc1poiicTBa Kpemsenns, KaTyuwka npoccens BbINoaHeHa Me-
TogoM OGeckapkacHOi HaMOTKH H BKMouaer B ce6s ruJb3y, HaMoTOy-
MBI NPOBOJ, JeHTY ¢ JelleCTKaMH s NOXNailkH OTBONNB HAMOTOUHO-
ro HpOBOAA M JEHTY H30JHLHOHHYIO.

Z

N
f B J‘ I;
i #
x i #
-L._\_.-_a_a et b L-l.;

l‘_-ﬁ——-—"‘_‘:——ﬁ_——*

domld 4

T

Puc. 11.3. KomeTpykuus gpocceaelt J16--742, 1156, J58—M161, 1166, J169, ucnoi-
Hente YXJ1
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Puc. 11,4, Kouerpykyus gpoccenet 331153, J57, I62, ucnoaseune ¥YXJ

L 4
| :}%%ij :::;1f—
i /J»-r A j—l
20mb d 7
2nybumod

‘ue, 11,5, KOucTpywkuus apoccenes Ill—llg J55, I63--1065, [167, I168, HcnoA-
HeHue

s h o

i

/

A
& b b

[y

gy - AN

Laomd o anybowod b V] _

Puc. 11.6. Korctpyxuua apoccenefi M8--J54, J56—7°2 166, 169, ucnonsende B

'9 2737 353



Puc, 11.7. Konerpywuus gpoccenei J101~J108, ucnoanenne YXJ

E

:?/-——ﬂ?f )

b ] = A

Ar

4om8 d 8

Puc. 11.8. Koucrpywkuus apocceneit [R109——1123, ncnonnenne YXJI

=

soml o

Puc. 11.9. Koncrpywkuna apocceneis M124——[161, JL 179, HcnoaHenHe yxJa
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Puc. 11.10. KoHcipykuus apocceaeii J162--J1178, scnoauncuue ¥YXJI

L

{
ML A . —

2mybunod i

&

g ch

LAY

Puc. 11.11, Kouctpykuus napocceneil J10t-—-—J108, ucnonyeune B

~
>

4omb a anydunou h

i A 7 ‘—‘\ /7;_)‘_1

Puc. 1112, Koncrpykuusa papocceneli J109—117¢, ncnoanenune B

12%
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Puc, 11.13. KoncTpyknus Apocceneft J201T—1227T
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|/4/‘ IAI

4omb_d 2nylumdi )4

Puc. 1114, KoucTpykilua apocceneit JI228T—J274T



FagapuTHbie H YCTAHOROUHBIE

TaGauna 11.1
pasMmeptl gpoccenci dHabTpos THna J{

Paamepnl, mM

TunopasMep Howmep | penoa-
MaruHTonposoga P“;Z"’ Hetiye ala B b al n L d
1 2 3 4 5 ——6__';— 8 9 -.;;— 11

116X 6,5 1.1 12 28 16| 30 29 | M2,5
LWJI6X 12.5 8| |salio sl |
LLJI8 X 16 1.2 25 | 22 | 42 j23 | 38 36
1110 X 10 20 40 f22
LIJT10 % 20 30| 28 a1 45
112X 16 25 50 |27 5.5 M3
HIT12% 25 11.3) YX/1|35135160 132 |56] f52)
HT16X 16 30 | 46 | 59 [31,5} 72 | 6.5| 68 | M4
116X 20 35| 163|335 L
1117120 X 20 40 71 (37,5
L1120 X 40 1.4 58 | 91 [47,5( 88 82155
125X 40 80} 72 1100 f65 108 | — |02 |
1117132 X 40 70 | 92 1116 163 {140 129 | 6,5
L P nE iy Lo R 35
L16x 12,5 81 f40f22| | 4f [M25
Wsx1e 22248 26141 fe2)
HLJT10 X 10 20] o l48]25) 51
WI0x20 B 200 6] 30 |—1 6,5 —] M3
HT12x 16 (1.6 25 35 | 59 58
LI12% 25 35] 661351 | .
LIJT16 X 16 30 | 46 | 65 [34.5 75 | 7.5 74 | M4
Wli6x20 35146 | 59 36,5/ 75} 7.5 74 | M4
1117132 X 40 70 | 92 [122 | 66 {144 [12 |135 | M6
SUBx8E it 2B 29
68 yxa || 30T g | M2
LWn8x8 1118 18 199 {34 ]| 19| 38 36
L8 x 12,5 22 38| 21
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Oxonuanue taba. 11,1
1 2 3 4 5 6 7 8 9 10 1
moxi2,5 220 ,.14212) 47 15
HIJ110 X 20 30 50 | 27 5,5 M3
9| vt 11— —
1112 % 25 35135 o] 5 |58 52
IIJTM20 X 25 40 f461 72 | 6,5/ 68 | M4
IJIM25 X 25 11.10 46 | 58 | 66 | 35 | 88 | — | 82| 5.5
116X 6,5 2 34|19
- sxs RINT A ———é— 33 35
Ji 6120
mnsxs Ll 4 |—1M2,5
0122
X 18 | o |21 221 4 4
118X 12,5 22 4424}
110X 12,5 B |22 48 | 26
—| 28 |—|—| 47 | 5.5 45
TITI0% 20 1.12 30 56 | 30 M3
1112 X 25 35| 35 59 | 6,5 58
—_— — 66 | 35 |——|——|—|—
TIJIM20 X 25 40|46 | | 75175 74] Mde
UIJIM25 X 25 46158172138 192l10 i88| M5
115 x5 12 25 |14 | 29
UI5% 8 14 28 115,527,5 29
/15 X 10 .13 — 9
- Mz - a 6| |0 i6s—| |2
i
e - — —|—|33,5] 4 33[M25
8% 12,
LJIM8 X Bl lals |— ]
IIVIMI0 X 10 7 o
IIMI0¢ 12,5 19,5/19.5| 35 |19,5(41 41
LIJIM10 X 20 o lerf__|e2fs |
TIMI2X 12,5 22 40 | 2
MAMIZXTED 2 |22 5 50 | M3
LIJIMI2X 16 o5 43]23 o
L/IMI6X 16 46| 25 7
IIMI6x25 | 35131]56/30]62 59
: 3 114 M4
e R B P ) ) o o e
— — 43 |—|—| 77| 8|75
1JIM20 X 32 46 N 68 | 36
76 | 4
HI/IM25 32 0 |55 2tos]10] 80| M5
111JIM25 X 40 60 841 44
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Tabénuuna

11.2

Mepeuenb Apocceseit THna J{, HX Macca H NpHMEHAeMbie MaTHHTORPOBOALI

THE;:&%T,‘,M 122%1233;2- pHcI;:"’HKa Henoauetine Maciilaﬂ f‘p 1? e~
1 2 3 4 5
H1—n7, 067, 1068 LLI6X 12,5 1.5 | B 75
1.1 VXJ1 60
O8—m15, [154 I8 X 16 11.6 | B 190
1.2 | yxa 160
J116—/124, 1158 | LIJT10% 20 1.6 | B 360
1.3 | yxJ 300
O25—133, 156 | HIJT12%25 11.6 B 540
11.3 VXJI 480
J34—1142, JI61, | UUILI6X 16 11.6 B 740
1169 11.3 VXJI 650
A43—151, JI53 | WWI120X20 1.4 B, ¥XJ 1200
J152 | 117125 % 40 i.4 B, VXJ 39200
055, J63—7165 | LI6X6,5 11.5 B 50
1.1 ¥XJa 40
57 | 17120 40 11.4 B, ¥XJI 2100
TI59 w12 16 11.6 B 395
11.3 ¥XJ 350
J60 HIT16X 20 11.6 B 850
1.3 vXJ 750
1162 HIJ132 X 40 11.6 B 5650
1.4 VX 5000
1166 U110 10 11.6 B 270
11.3 ¥Xa 180
H101—/103 Ui16% 6,5 1.1t | B 50
11.7 vXJ 40
J104—11108 L1168 .11 | B 60
1.7 YXJ 50
109—0115 11718 X 8 .12 | B 100
1.8 VXJ 90
JI116—/1123 HIJI8 X 12,5 1.2 | B 155
11.8 YXJ 130
J124—11132 J110x12,5 11.12 | B 220
11.9 ¥XJ 200
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Okonuanue raba. 11,2

1 2 3 4 5
13311143 1110 20 11.12 B 360
11.9 YXJI 300
J144—1156, O1791 111225 1.12 B 550
11.9 YXJ 490
JA157—11168 IIVIM20X25 1 11.12 B 1050
11.9 YXJI 880
J169—11178 HIJIM25 % 25 11.12 B 1650
11,10 YXxJa 1450
J201—71209 5% 5 40
2107214 115 x 8 42
[215—1219 5% 10 46
J22071223 IJIM8 x 10 11.13 76
H224— 11227 HIJIM8x 12,5 86
J228— 1231 IIJIMI0 X 10 134
H232—11235 HIJIMIOX 12,5 11.14 153
J236— 11237 IIIJIM10 X 20 T 210
J1238— 71243 MIM12x12,5 254
J244— 1247 HIJIMI2x 16 310
J248— 11251 HIJIM16X 16 460
1252255 IIJIM16 X 25 660
J1256— 1259 IMIJIM16%x 32 735
1260—]1263 1IVIM20 % 25 1156
J1264—1267 IIIJTM20 x 32 1290
J268— 1271 H1JIM25 x 32 2270
27271274 IIIJIM25 x 40 2680
YCnoBUs IKCNAYATALMA
TemnepaTypa oxpyxkawomed cpefibt . » . « . 4 . . Or —60 g0 +85°C
OTHOCHTENbHAS BJAKHOCTb BO3fiyxa npu -+40°C . ., Jo 98%
ArMocepHO® HABACHHE . ., . . . 4 . . 4 . e 4 . Ho 6:1071 xIla

(1o 5 MM pT. CT.)
. OT—60 50 -+85°C

Hukuueckoe BO3AefCTBHE TeMnepatyp.
Ans ppocceaedt menonnenns YXJI 0 . L. L.
Anst mpoccenedt menonuennt B . . . . . . . . Or—60 50 --140°C
BuGpauus ¢ ycxopenuem
O1—]I179 B nuanasome uactoT oT 1 Ao 2500u  Jo 20 g
J1201— /1274 B nuanasone wacrot ot 5 X0 5000 'y, o 40 g
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OpfnHOuHBE  yAapH  AJaHTeabHocTBIO 0,2—1 Mc
B YCKOpGHHEM:

JU=T179 . . . . . o000 e s Ho 500
JA201—11274 . .. oL ... e o Jo 1000 g
MuoroxpaTusie yaapu AIHTeAbHOCTBIO 1—3 Mc H ye-
KOpEHHEM:
AI—1179 . . . .. .. .0 Ho 100 g
H201—-1274 . . . . ... L. Ho 150 g
YpoBeHb 3BYKOBOTO JaBJEHHA . . « o . o . . . . Ho 140 1b
Cpox cayx6ul, He MeHee:
BI-J79 . . . .o v oo e . 20000 u
J200—11274 . . . . ... L Lo e e 10000 u

SNEKTPUYECKHME CXEMbI

?zm T T T
7 2 J 4 5 6 7 2 7 4 5 '3

’)‘["""""'l 2)-("VV'VV] .
7 2 7 2 J 4

Puc. 11.15. DaeKkTpuiecKue NPUHUMAMAJNbHble CXEMB! Apoccenefi:
@ — ¢ KOMIeHcauuoHHO o6MoTkoi (3—6); 6 — mpoccens JI60; 8 — Ges KoMIen-
CaMOHKROM OO6MOTKM; & — mpocceneit J201T-—274T

OCHOBHbBIE NMAPAMETPb!

OCHOEHbIE 3JCKTPHUECKHE NapaMeTpHl Jpocceefl paccMoTpent B
§ 1.4, Couetarns OCHOBHHIX NapaMeTpoB NPOMHILIEHHEIX apoccenefi TH-
na JI npuBeaennn B Ta6a. 2.5, 2.6 u 2.7, JlomyckaeMbie cO4ETaHHA
HHAYKTHBHOCTH H TOK2 NOJAMAarHMYHMBaHHsA JpocCetefi rnpHBefeHH B
Ta6a. 1.3,

YHHGHUNPOBAHHLE HH3KOUACTOTIHE APOCCENH (DHALTPOB BHIIPSIMH-
Tedef, paccMaTpHBaeMble B HaCTOSWIEM pa3snene, PACCUMTAHEL Ha JHa-
nasousl: yactor oT 50 jo 5000 I'u, uuayxteBrOCTh OT 0,00015 10 40 TH
H ToKa noaMarunuuBauia oT 0,02 no 50 A.

OcuoBHble IEKTPHUECKNE NapaMeTpel Apocceseii tuna [ npusefe-
HH B Taba. 11.3—11.7.
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Tabauna 11.3

JnekTpHuecKHe napaMerput apocceseit Jt— 169
5 §§ 5% ConpoTHBJcrHe
£3 =% |228 | o6Motok, Owm
83 | 23 |38%
TunoHoMIuUAT THRopda3mep 3 z H Z sE E_ Buipoasl
Apocceist MArHHTONPOBOAA H E‘E § = $¢ ;
£EE| £« |22 2a
1 2 3 4 5 6 7
J1-0,08-0.032 0,08 {0,320 1 19,0/ 0,95
[2-0,16-0,22 LJT16x12.54 0,16 | 0,220 3 35,5 1,50
[3-0,3-0,16 0.30 10,160 4 63,5 3,50
J4-0,6-0,12 0.60 10,120 5 120 6,50
J5-1.2-0,075 1,2 10,075 8 300 16,5
J6-2,5-0,06 2.5 10,060 11 455 24,0
A7-5-0,04 5.0 [0.040 14 11023 {133
J18-0,08-0.56 0,080,560 | 8,60 0,48
[9-0,16-0,4 0.1610,400 3 119,0 1,00
J10-0,3-0.28 0,300,280 4 133.0 3,00
A11-0,6-0.2 HII8X 16 0.60]0.200 5 180,0 4,00
J12-1,2-0.14 1.2 10,140 8 132 7,00
a13-2.,5-0.1 2,5 10.100] 11 220 1 10,0
J14-5-0,07 5,0 {0,070} 14 535 | 54,0
J15-10-0,05 10,0 10,050} 20 §1100 {120
J116-0.,08-0.8 0.08]0.,800 2 4.65] 0,26
J17-0,16-0,56 HIJT10¢ 20 0,160,560 3 10,6 | 0,560
J18-0,3-0,4 0,3010.400 4 119.0 | 1,26
[19-0,6-0,28 0.60]0,280 5 136,0 | 3,00
20-1,2-0,2 1,2 10,200 8 63,0 | 3,5
A21-2,5-0,14 2.5 10,140) 11 152 | 8,2
J22-5-0.1 5.0 (0,100 14 290 36
[23-10-0,07 10.0 {0,070} 20 628 84
J124-20-0,05 20,0 [0,0501 35 | 1056 | 141
J25-0,08-1,1 0,081,100 2 4,001 0,15
[126-0,16-0.8 0,16{0,800 3 7,001 0,35
J127-0,3-0,56 0,300,560 4 114.0 0,70
J28-0,6-0,4 HIJ112 X 25 0.6010,400 5 28,0 1,5
A29-1,2-0,28 1.2 10,280 8 {57.5 3,0
J30-2,5-0.2 2,5 10.200] 1! 139 7,0
HA31-5-0,14 5.0 10,140 14 200 23,5
132-10-0,1 10,0 {0,100 20 |-410 56,0
T133-20-0,07 20,0 {0,070} 35 | 800 | 100
134-0,08-1,4 0,081,400 2 2.601 0,15
J35-0,16-1 0.16] 1,000 3 5.304 0,30
J36-0,3-0,8 0.3010.800 4 110,5 10,60
[37-0,6-0,51 0.6040,510 5 {220 ] 1,25
1138-1,2-0,4 HIJT16 X 16 1,200,400 8 139,0 {2.20
139-2,5-0,26 2,5010,260] 11 |85,0 5,0




Oxonqanue maba, 11.3

1 2 3 4 5 6 7
J140-5-0,18 5.0 10,180 14 185 | 26,0
[41-10-0,13 HIVH6X 16 10,0 {0,130] 20 350 { 50,0
H42-17-0,09 17,0 [0.080| 35 675 | 95,0
J143-0,08-2,2 0.08 12,200 2 1,85 0,076
J44-0,16-1,6 0,16 |1.600 3 3,701 0,22
[45-0,3-1,1 0,30 | 1,100 4 7.0 10,3
[146-0.6-0,8 0,60 10,800 5 15,0 | 0,89
I147-1.2-0,56 /120 20 1,20 {0,560 8 37,0 {1.69
[48-2,5.0,4 2,50 10.,400{ 11 51,0 2,70
J149-5-0,28 5,0 0,280 14 130 | 13.0
JA50-10-0,2 10,0 0.200] 20 200 | 20,0
[A51-20-0,14 20,0 0,140| 35 440 | 49,0
52-0,01-12,5 J125% 40 (0,01 12.50 2 0,086 —
J153-0,02-4,4 /12020 (0,02 4,400 2 0,35 0,02
A54-0,02-1,1 I8 % 16 0,02 1,100 0.5 2,08 | 0,10
1155-0,02-0,56 HiJ16x6,5 10,02 0,560{ 0,25 | 4,20 | 0,20
1156-0,0005-16,5 11225 [0,0005 {16,50 | 0,25 | 0,017} —
J57-1,2-0,8 HIJ120< 40 1,20 0,800 20 26 | 2,60
I158-40-0,035 HIJT10%x 20 40,0 0,035 35 3000 300
[59-0,0043-2,9 HIJT12% 16 {0,0043 { 2.900| 0,5 0,300 —
J160-0,0005-10 HIJ116x 16  {0,0005 |10,00 | 0,25 { 0,015} 0,015
J161-0,02-3 HIJ116x 16 10,02 0,300 3 0.60 | 0,085
J162-0,05-2,5 132 40 10,05 2,500 8 0,55 —
J63-0,00125-0,56 /16 6,5 10,00125f 0,560 0,1 0,12 -
J164-0,08-0,1 1J16x6,5 0,08 0,100 0,1 12,0 —
J165-0,0025-0.56 m6x6,5 10,0025 | 0,560 0,5 | 0,36 | —
J166-0,05-0,02 J1ox10 0,05 0,020{ 0,5 I, 1 —_
J67-0,002-2 6% 12,5 {0.002 2,000{ 0,1 0.4 —
J168-0,008-1 1Ji6x12,5 10,008 1.000{ 0.25 | 1,1 —
J169-0,005-5,6 11616 10,005 | 5,600t 1,0 { 0,17 [ —
TMMpumevyanna Jpocceap 60 #MeeTr 7TpH O6MOTKH (BbIBOABI [J—2, 3—4 W

§—6 cooTBeTcTBeHHO). Kaxaan o6MOTKA HMeeT conpoTtHpiedue 0,015 OM.
2. 3HayeHHN MHRYKTHBHOCTEHR apocceseit JI1—J61 fanul 1IpH COrMIaCHOM COEAHHEHHH

BCeX O6MOTOK.

TaGanua 1i.4
AaexTprueckHe napaMerpe Apocceaeit J1101—J(179
Maxkcu-
MHAYKTHB-| HOMBRAAL-|  yanpnoe | ConpoTus-
TunoHoMHH 2N Tunopaamep | HOCTb NDH | HBM TOK | gpauenne |  nenue
apoccens MArHHTONPo- | HOMAHAAb- | noAMarin-[pepemento-| o6MoTk,
BOAa HOM ToKe, | uHBaHHA. | ro wanps- OM
T'u A senust, B
1 2 3 5 6
1101-0,01-0,4 0,01 0,40 12 1,70
H102-0,02-0,28 | LIJ16%6,5 0,02 0,28 16 3,17
J103-0,04-0,2 0,04 0,20 24 5,90




Tpodorscente maba, 11.4
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Oxonvanite mab1. 11.4

<

A151-0.0006-12,5 | UJ112x25 0,0006 12,5 16 0,017
[152-0.0012-9 0,0012 9,00 24 0,0378
A153-0.0025-6.3 0,0025 6,3 32 0,096
#154-0.005-4.5 0,05 4,5 50 0,184
[1155-0.01-3.2 0,01 3.2 60 0,338
[1156-0.02-2 2 0.02 2,2 100 0.715
H157-0.04-1,6 0,04 1,6 100 0,680
J1158-0,08-1.1 0,08 1,1 100 1,35
A159-0 16-0,8 11120 X 25 0,16 0.8 100 2,85
11160-0,32-0,56 0,32 0.56 100 6,15
J161-0 65-0,4 0,65 0,4 100 11,9
A162-1,3-0.28 1.3 0.28 100 22.44
A163-0,0003-25 0.0003 25 10 0,0053
J1164-0.0006-18 0.0006 18 12 0.01
J1165-0.0012-12,5 0,0012 12,5 20 0.0212
[166-0,0025-9 HI/iM25x 25| 0,0025 9 28 0.05
J1167-0,005-6.3 0,005 6,3 40 0,116
11168-0,01-4,5 0,01 4.5 60 0.245
A169-0.02-3.2 0,02 3,2 80 0.5
ni70-0,04-2.2 0,04 2.2 100 0.277
HA171-0.08-1.6 0,08 1.6 100 1.02
J172-0.16-1.1 0,16 1,1 100 1,94
1173-0,32-0.8 0,32 0.8 100 4,52
1174-0.65-0.56 0,65 0.56 100 8.50
H175-0.0006-25 0,0006 25 20 0,0075
H176-0.0012-18 0,0012 18 28 0,02
JA177-0.0025-12,5 0,0025 12,5 40 0,053
178-0.005-9 0,005 9 50 0,085
179 0 01-63 LIT12X 25 0,01 6.3 100 1,48
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i Ta6nuuwa 11.5
daektpHyeckne mapaMertpsl fpocceqeit J1201T — N1274T

IMapannensuoe coeauHenne oGMOTOK ITocneLoBaTeNbHOR COeRHHERHE OGMOTOK
Tunopas-
TunoHo- . . . . aKCcHManb- -
MuHaN Mfopn;ggg? r:g.{“;;z H oMHHaNbHBIE fgi“ﬁ:;‘.fg’,,"“e ConpoTns- m}g:sy:;gs}m_ }.,i?: ”‘;‘L’j{’;’;’?_‘ the 3HaYEHHE T,fﬁ,‘},';‘,’,f,e
Apoccenst na HOMHHanbyoM | TOK TMOAMAr- | penevennoro | J1€HHE 06- MHHAJILHOM HHyHBauts, | MEPEMEHHOrO | oeyoTkh,
toxe, 't siuHaaHET, A lyannawenns, BMOTKH, O Toke, T A Hanpmgeyﬂﬂ, Om
1 2 3 4 5 6 7 8 9 10
J201T 0,00015 3,2 ¢,0126 0,017 0,0006 1,6 0,0252 0,068
J1202T 0,0003 2,2 U,0168 0,029 0,0012 1.1 0,0336 0,116
J1203T 0,0025 0,80 0,0487 0,325 0,01 0,4 0,0974 1,3
J1204T 0,005 0,56 0,068 0,765 0,02 0,28 0,136 3,06
J1205T HIJI5X 5 G,04 0,2 0,196 6,2 0,16 0,1 0,392 24,8
J1206T 0,08 0,14 0,277 11,6 0,3 0,07 0,554 46,4
J207T 0,00015 4.5 0,0155 0,023 0,0006 2,2 0,031 0,092
J1208T 0,0003 3,2 0,210 0,04 0,0012 1,6 0,042 0,16
Ji209T 0,0025 1,1 0,061 0,545 0,01 0,56 0,122 2,18
J210T 0,005 0,8 0,0912 0,84 0,02 0,4 0,182 3,36
H211T 0,04 0,28 0,258 6,75 0,16 0,14 0,516 27
J212T L1581 0,08 0,2 0,364 12,4 0,3 0,1 0,728 49,6
J213T 0,00015 6,3 0,0191 0,016 0,0006 3,2 0,0382 0,062
J214T 0,0003 4.5 0,028 0,035 0,0012 2,2 0,0572 0,14
HJ215T 15X 10 0,0025 1,6 0,91 0,38 0,1 0,8 0.182 1,52
J216T 0,005 1,1 0,124 0,7 0,02 0,56 0,248 2,8
H217T 0,04 0,48 0,355 6,43 0,16 0,2 0.706 25,7
J218T 0,08 0,2 0,5 13,4 0,3 0,14 1,0 53,6
J219T 0,6 0,1 1,34 110 2,5 0,05 2068 440




b4 ]

fTpodoaxcernue maba. 11.5

1 2 3 4 5 6 7 8 9 10
J1220T 0,00015 9,0 0,03 0,013 | 0,0006 4,5 0,06 0,053
T221T  |LIJIM8 X 10|  0.0003 6,3 0,041 0,028 | 0.0012 3,2 0.084 0.11
T222T 0,0025 2.2 0,121 0,268 | 0,01 1,1 0,242 1,07
T223T 0,005 1.6 0,168 0.55 0,02 0.8 0,336 2,2
1224T 0,04 0,56 0,51 4,1 0,16 0,28 1,02 16,4
0225T | IIVIM8 X 0.08 0,4 0,73 8.8 0,3 0,2 1,46 35,2
T1226T 12,5 0.6 0,14 1,91 68 2.5 0,07 3,82 279
11227T 1,2 0,1 2,5 137 5 0,05 5.0 548
N1298T 0,00015 12,5 0,039 0,008 0,0006 6,3 0,079 0,033
I229T | WIMIOX| 0,0003 9,0 0,058 0,02 0,0012 4,5 0,115 0,08
T1230T %10 0,0025 3,2 0.169 0,174 0,01 1,6 0.338 0,696
N231T 0,005 2,2 0.209 0,288 0,02 1,1 0,418 1,15
[1232T 0,04 0,8 0,7 3,04 0,16 0,4 1,4 12,2
2337 |IJIMIO X 0.08 0.56 0,933 5.9 0.3 0,28 1,87 23.6
23T | x12,5 0.6 0.2 2.6 42,3 2.5 0,1 5,2 169
T235T 1,2 0,14 3,65 96,5 5.0 0,07 7.5 386
236T |JIMIOX | 0,00015 18 0,058 0,006 | 0,0006 9,0 0,115 | 0,0252
T237T %20 0,0003 12,5 0,079 0,011 0,0012 6.3 0.158 | 0,044
11238T 0,0025 4,5 0,244 0,137 0,01 2,2 0,438 0,548
T1239T 0,005 3.2 0,331 0,203 0,02 1.6 0,662 0,812
D240T {UIMI2x 0.04 1.1 0.912 1,96 0,16 0,56 | 1,82 7,84
TearT | X12.5 0.08 0.8 1,35 4,25 0.3 0,4 2,7 17
T1249T 0.6 0,28 3,41 33,2 2.5 0,14 6,82 133
71243T 1,2 0,2 4,79 64,5 5,0 0,1 9,58 958



M podorwenue maba, 11,5

1 2 3 4 5 8 7 8 9 10
1244T 0300015 95 0,1 0,0066 | 0,0006 12,5 0,2 0,0265
T(245T | UIMI2x | 0.0003 18 0.108 | 0.0137 | 0.0012 9.0 0,216 0.0548
T1246T x16 0.0025 6,3 0.33 0115 0.01 3.2 0.66 0.46
1247T 0.0045 4.5 0,446 | 0,232 0.018 2.9 0,892 0,928
JI248T 0,04 1,6 1,31 1,3 0,16 0,8 2,62 5,2
T(249T  |LIJIM16x 0,08 11 1,86 2.57 0.3 0.56 3,72 10.3
T250T X 16 0.6 0.4 5.06 95.8 2'5 0.2 10,12 103
51T 1,2 0,28 7.09 44 5.0 0.14 1418 176
J1252T 0,00015 35 0,108 | 0,00202 | 0,0006 18 0.216 | 0,0117
72537 | wMiex | 0.0003 25 0.151 | 0,0062 0.0012 12,5 0.302 | 0.0248
T1254T x 25 0.0025 9,0 0.47 |0.055 0.01 4.5 0.94 0,22
2557 0,005 6.3 0.648 | 0,109 0.02 3.2 1.3 0.436
TI256T 0,04 2,2 1,77 0,77 0,16 1 3,54 3,08
T257 u’”’géﬁx 0.08 1.6 2.72 1.84 0.3 0.8 5,44 7,36
T258T X 0.6 0.56 7,09 14.6 2.5 0.28 14.2 58.4
N259T 1.2 0.4 9.65 27.5 5.0 0.2 193 110
12607 | 1piimoos | 0,00015 50 0,144 | 0,0009 | 0,0006 25 0,288 | 0,0076
T261T 15205 | 9.0003 35 0.216 | 0,0043 | 0.0012 18 0,432 | 0.0172
T262T 0.0025 12,5 0.632 | 0.04 0.01 6,3 1,26 0.16
I(263T 0,005 9.0 0.915 | 0.077 0.02 4.5 1,83 0,308
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Oxonwanue maba, 11,5

10

J1264T 0,04 3,2 2,65 0,6 0,16 1,6 5,3 2,4
J265T m.m\égoX 0,08 2,2 3,68 1,25 0,3 1,1 7,36 5,0
X
J1266T 0,6 0,8 9,92 11,3 2,5 0,4 19,6 45,2
J267T 1,2 0,56 13,9 20,1 5,0 0,28 27,8 80,4
268T 0,0003 50 0,302 | 0,0024 | 0,0012 25 0,604 0,0096
H269T  lijimmos « 0,0006 35 0,432 | 0,0052 | 10,0025 18 0,864 0,0208
J1270T x32 0,005 12,5 1,2 0,0372 | 0,02 6,3 2,4 0,149
N271T 0,01 9,0 1,75 0,081 0,04 4,5 3,5 0,324
[272T 0,08 3,2 5,41 0,73 0,3 1,6 10,8 2,92
T273T 0,16 2,2 7,45 [,52 0,6 1,1 14,9 6,08
ILJIM25 X
J1274T X 40 1,2 0,8 18,7 10,6 5,0 0,4 37,4 42,4




Tabauuga 11.6

Ta6aHua npeneAbHbIX 3HAYEHHH MHAYKTHBHOCTH H TOKA
noAMATHHYHBAHHA Apoccesedi THna [§

HHAYKTHBHOCTD, TH TOK nogMariHuHBanus, A
THNOHOMHHAA jpoc-
cens
HaHEONDb "
HaHMeHblast wast HaUMeH bIUHIT HAHGONbIHI
A1 — 1169 0,00125 40 0,02 16,5
101 — 179 0,00015 1,3 0,20 25
J201T — [O274T 0,00015 1,2 0,10 50

IipumMeuanHe. Jlonyckaemble OTKJOHEHHS HHAYKTHBHOCTH JApocceneil npu
# OMHHAJBLHOM TOKe ITOAMATHHYUBAHHUS Jeyar B Npegeqaax or —I0 go -+60%,.

Ta6auna 11.7
Ta6auna CONpOTHBAEHHH H30AALMH Apoccenedt THna J§

ConpoTtdsiaenye u3ojsuuu, MOm

TIpd nOBBILEHHOHE BAaXHOC-
ITpoBepsiemniii B HOpManb- ™ (80 98%)
YYACTOK H3OMAUMH | HbIX K/AHMaTH- | IIPH NOBLILleH -
YecKHX YCJI0- Hoit TeMnepa-
BHX Type (485°C) | Kpatkospe- | nnmensnoe
MeHHOC BO3- | poapejjeraie
AeiicTBue
Mexay cexuusi- 10 000 20 20 2
MH  OOMOTKH H
KoprycoM
Mexly cekuus- 1 000 5 5 1
MH OOMOTKH

Tlpoynocte M30JALHH Jpoccedell XapakTePH3yeTCs: HCNBITaTebHbIM
HaOpsKEHHEM, 3HaueHdHs KOTOPOro AJjsl pas/IdyHLIX YCJAOBHH 3KCnayaTa-
uun npupefens n taba. 11.8.

Ta6awua

11.8

Ta6anga MCNMTATENLHEIX HaNpsxedwHit apoccedeit ThHna J{

MecCTO NPHAOIKEHHSI HCMBITATe/b.

HcnnitatesbHoe HalpsiXXeude, B

HOFO HANpS K eHus YenoBUSA NOHH K €HHO~

HOpMaJlbHbl€ KJAHMATH-
YeCKHe YCJOBHS

ro armocdepHoro nas-
nedHs (6-107t kIla)

Mexay cexuuaMH oOGMOTOK H 2000 350
MarHMTONPOBOAOM
Mexay cerunsgmuy o6MOTOK 500 350
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PA3AEN ABEHAAWATHHA

TPAHC®OPMATOPbI U APOCCENM
IS BLITOBOW PAAMOANMNAPATYPHI

B wmacrosiieM pasjese NpHBeleHbl TeXHHYECKHe XapaKTePHCTHKN
Majiorabaputubix TpaHchoOpMaTOpOB MHTaHMA, ApocCesiell  (UILTPOB
BLIIpAMHUTENEH M COIVIACYIOUIMX TpaHC(HOPMATOPOB CHIHAJOB 3BYKOBOW
4aCTOTHI, KOTOPblE HAXOAAT ILHPOKOE NPHMEHEHHE B TEJEBHU3HOHHBIX
(uBeTHBIX W uepHO-OesibIX) H pajJHOBEINATEeJbHbLIX TNPHEMHHKaX, MarHu-
TohOHAX,

TpaHcdopmaTopsl U ApoccesH, BKJOUeHHble B JaHHBIA pasjes, N0-
HOJMHAIOT Pajabl THHOPA3MepoB TpaHcoOpMATOPOB M ApocceJell npeiabiay-
WHX PaslesoB, OTMHYAIOTCA OT HHX KOHCTPYKUHeH H YCJOBHAMH 3KC-
LVELETTE

TpanchopMaTOpH NUTAHUA PACCUHTAHB A MOAKJ/IOUEHHH K CeTH
NepeMeHHOrO TOKa ¢ MOMHMHaJbHBIM Hanpsixkengem 110, 127 u 220 B u
yactoroii 50 Tu. [uanason wmowwuocted TpaHcdopmaropos ot 10 no
360 B - A.

Jlpoccesn ¢GHIBTPOB BHIIPAMHUTENECH MpeAHA3HAYAITCH AAS NpHME-
HeHHSt B (pHIbTpAX BhHIMpsMHTenell ¢ yacToTod nuratoweit ceru 50 Iu.

HuskouactorHble corgacywiune TtpaHchopMaTopbl paCcCYHTAHBl HA
pabory B auanasone wactor ot 50 go 12000 I'u,

B 3aBHcuMocTH oT TpeGoBaHMi K BJAroycToiyHBOCTH TpaHcdopma-
TOPH H ApoOcCCejH OGBLITOBOA pajHOannapatypbl H3rOTOBJSIOTCA B JABYX
HCNOJHEHHAX:

[JIS SKCMAYaTalHH BO BCEX MAaKPOKJHMATHUECKHX palloHaXx Ha cy-
we X Ha Mope, KPOMe MAKPOKJMMAaTHYCCKOTO DAHOHA C OUeHb XOJIOA-
HbBIM KjaumaToMm (B},

IJis SKCTIyaTallMd B MaKPOKJIMMATHUECKHX PalioHax € yMepeHHHM
H XOJOAHBIM Kjaumatom (Y XJI).

TpanchopmaTopel U ApoccesH GHITOBOH paaHoannapaTyphl H3roTos-
JAKTCA € YYETOM PasjHYHbIX BO3AeHCTBYIOWIMX (PAKTOPOB: MeXaHUUeC-
KUX M KiuMaTHyeckHx. B oGobuienHoli dopMe BHIAB H XapaKTEpUCTHKH
MeXaHHYECKHX H KJWMATHYECKMX BO3AeHCTBHH (B COOTBCTCTBHU C Tpe-
Gopanusmu TOCT 16962—71, T'OCT 15150—69, T'OCT 21322—75)
npuBeaennl B taba. 12.1--12.3.

B 3aBuCHMOCTH OT MeCTa pa3MelieHHs NpH SKCIAYATaUMH B BO3-
AyuiHo# cpeae TpaHchOpMaTOphl M APOCCESIH HM3FOTOBJAIT HO KaTero-
PHAM pasMelleHHUs, BHALl KOTOPLIX yKa3aHnl B Tabsa. 3.1. 3HaueHus Tem-
nepaTyprl OKPYKAWIWEro BO3AYXa NpH 3KCIJAYaTauWu TpaHchopMaTopos
M jApocceseli [sis ObiTopofi annapaTypbl B 3aBHCHMOCTH OT KaTeropHu
pasmewenuss no FOCT 15150-—69 npumesens B Taba 3.2 u 122,

Pa6oune 3HaueHHS BJaXHOCTH BO3AyXa (COUETAHMS OTHOCHTEMb-
HoOH BJIa:KHOCTH M TeMNepaTypsl) npuBegenn B Taba. 12.3.



Tabaunma 2.1

Bunbt ¥ XapakTepHCTHKH MeXaHHYECKHX BO3REHCTBHA

XapakTepucTHka yc/o-
BRIY NpHMEHeHHS

BuGpalHOHHbIE HATPY3KH

MHoroxpaTtusle

<
3a
o
9
<

Tpynna uenoa-

HEHHA 1

Yckopenne,

yacroT, I'u
g

[ HaniaacH

CreneHb xecT-
KOCTH TO

rOCT 15962—71
Yckopen e,
JLaHTeNbHOCTE
HMIYAhCA, MC
Crenend xecr-
KOCTH ho
TOCT 1696271

g

B crauxonapuo#t anna-
patype u npubopax,
YCTaHaBJAHBAEMbIX  HA
HeNOJABHXHLIX 0Obek-
Tax, a TakXKe B anna-
parype u npubopax,
He MMEIOWHX NpPHCHOo-
cobneHuil pns nepexoc-
KK n Tpelylowux crne-
UHANBHEIX Mep 3alHThL
NIpY NepeBo3Ke

B moaycraunonapuoit
annaparype u npudopax
He pafoTaouux Ha Xo-
Ay M npelHa3HauyeH-
HbIX JAast KpaTKoBpe-
MeHHol NepeHOCKH
JIOABMH /M IEPEBO3KH

1 fJo TOCT 11478--83 AnnapaTypa PafHO3NeKTPOHHAsT ObITOBAs.
HHUECKHX H KNHMaTHYeCKHX Bo3gefleTuiit u

2

M2

1—35; 0,5

1—60

—
o

2—15

11 15 | 215

Hopmsi Mexa-

METOABl HCABITANH .

Tabanuya 12.2

3uauenHs TeMnepaTyphi OKpyMawouief Cpemn! mnpH IKCNAYATAUMH
TpaHchopMaTOpoB H Apoccedeit aaA ObiTOBOH papHoanmaparyput

Knacﬁu}’tgﬂr{l}?%}g&!me- TeMiiepaTypa BO3AYyXa NOH ra3a NPH IKCIIYaTauuu
15150—69 Crenenn MKecr- Crelienb HeeT-

Bepxiee KOCTH 110 Huxiee 3ua- KOCTH no
Henonue- . 3uavcuue, rocr yenite, C roct
unie Kareropus 16962—71 1696271

1 ' —10 i

2 —25 v

YXJ 55—200 IV—XI
3 —45 VIt
1.1 —60 Vi
4, 4.2 +1 1
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Okonuanue maba, 12,2

Knacﬁ‘:‘%“ﬁguggc‘?me' TeMnepaTypa BO3AYyXa H/IH 232 NIPH SKCRAYaTauHg
15150—69
Bepunce | CTESH 20T e aua. | S T
Hcnoane- Karero. | 3nadedue, Iroct qeue, rocr
Hie phs c 1696271 16962—71
| —10 I
B —25 v
T 70—200 VI—XI
' 2 ‘ —45 Vil
3, 1.1 —60 VI
4
B 55—200 Vi—X1 41 i
4.2
Ta6aunuya 12.3

3naueHHs OTHOCHTE/LHON BJRKHOCTH M NMOHHKKEHHOFO armochepHoro
AaBjieHHst MPH 3Kcnayaraunyu Tpanchopmaropos

H apocceseit naa GbiToBOH annaparyps

Kanaccupuray s n3- R
penwit o TOCT OTHOCHTENBbHAS BAAKHOCTD 9 . £z
15150-—69 €] 89
e . ag =8l £Q
g s 2Ey £ .85 (E25) 2
3 = gr5%= 1Xeg) o F [E%2] af
= S Bepxuee 3uadene o 28% 2 58 HEFRELE 58
3 S B0 8o XTE| SE |EE ] 2
g 5 Zg=gag|agel 22 |cic| Bo
= 14 Stabd il I:kg: O% |Rex] O&
) 100% npu 25°C u
GoJsiee HHU3KHX TeM- v
nepaTypax ¢ KoH- 6
AeHcauuell BAark 80%
(o]
YXJI 2 989, npn  25°C u api 20°C
3 6o.1ee HUIKHX TeM- ’I""l“ 70 I
nepatypax 6e3 Kou- (525)
1.1 JAEHCAUMH BJaru 2 11
4, 4.2 809% npu 25°C un 6o- 659% 12 1
aee HHIKHX Temne- | 2"OQC
parypax Ge3 KoH- P
JREHCAITHH BJATH
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Okonqarue maba 12 8
Knaccupuxauus n3
aenuir 1o TOCT OTHOCHTENbHAR BNAM HOCTh o x
15150—69 STt 88
c38) gl
N L33} b 5 &3
: o g 2 E ga a 8‘%
] " 8 =8 = x T s X
@ S s¥sxx 1XEol 2B {E9E Sw
E: g Bepxuee 3naueHHe ssg8sd |59 28 Yo §8
[
g @ ERS ik S5l B |52 g EC
5] 2 gereEglasg] 8o [S9Kf o
< 4 CEmdda Epg O |L&¥| OB
] 100 9 npu 35°Cu | 90% Vil
Gonee HH3IKHX TeM- | npu 27°C
neparypax ¢ Kou-
B "
o T AeHcauHeil nsarn 12
5 - 53,3| 11
(400)
3 11 98 9% npu 35C n
) Gonee unzkux Tem-| 80% VI
4 nepatypax 6e3 mpy 27°C
B KOHJleHCAHUH BJArH
42 3 |wvi

KOHCTPYKLIUS U PA3MEPLI

Tpaucopmaropbl MUTAHUA U COTNACYIOUIHE HH3KOYACTOTHBIE TPAHC
<¢opMaTopbl H3rOTOBAKIOTCA Ha GPOHEBHIX H CTEPKHEBHIX MArHHTONPO
BoAaX, Apocceay (GUALTPOB BHINPAMHTENEH — TOALKO Ha GpOHeBHIX Mar-
HHTONPOBOAAX

KoHcTpyKuus, rafapHTuple W YCTaHOBOUMblE pa3Mephl Tpancdop-
MaTOpPOB NHTaHHA NpuBeleHs ua puc 12 1—123 u B Tabn 124, corna-
cylomux Tpancdopmaropos tuna TB3 —mua puc 124 u apoccenedt —
na puc 125, 126 u 8 Tabn 125

TpaucdopmaTopam NHTAHHA NPHCBOEHO COKpauleHHoe oOGo3HaueHHe
TC (tpauchopmarop cunosofi} B KoHCTpykTOpcKOH nNOKyMeHTauHi npH-
BOAMTCH NOJNHOE YCAOBHOEe ©o003HaueHHe H3JeJHH, KOTOPOE COCTOMT H3
cnoBa «rpauchopmaTop», COKPALIeHHOro OGO3HAuYeHHs THNa TpaHcdop-
MaTopa, MOIHOCTH H NOPSAKOBOro HoMmepa paspaborku Ilpumep yciop-
uworo ofo3Haueuus TpaHcdopmaropa NHrauHa MowwocTsio 180 Br,
2-i# paspa6oTKH

«Tpancpopmarop TC-180-2».

Manora6apuTHpiM CoOryIacylomuM TpancopMaTopam RPHUCBOGHO COK-
pawennoe oboanauenne TB3 (TpauchopMarop BHXOmHO!l CHIHaJoB 3BY-
KOBOH 4acroTl) B KOHCTPYKTOPCKOH AOKYMEHTaUHM RPHUBOAHTCH NOJ-
Hoe ycnopuoe 0fo3HaueHHE H3NGNHS, KOTOPOE COCTOHT H3 C/IOBA «TPauC-
¢opmarop», cokpawenuoro oGo3HaueHHs THNA TPaHCHOPMATOpA, HOME-
pa rpynnul, TNOPANLKOBOTO HoMepa pa3paboTKd H BMAA HCOOJHEHHA.
Iipumep ycmosuoro ofo3uavenHs coraacyioliero Tpanchopmaropa
1 # rpynnu, 1-% pa3spaboTKH, BCEKIUMATHUECKOTO HUCMOMHEHHS

«Tpancpopuarop TB3-1-1B»

Hpoccenn ¢uabTpos Aasn OuiTOBON palKOANNapaTypl HMeKOT COK-
pawenHoe obosuauenue J uau Jp B KOUCTPYKTOPCKOM HOKYMEHTAUHH
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32
45,5
IS

J N J—@ ‘
i, 282 i NACELTL)

5 4] L

Puc 121 WOHCTPYyKUMEA TpaH
copmaropa nuranus TC 101

RIS

Pasvemna On8 KpenneHus

Puc 123 KOHCTDYRUHMS TpaH

cPOPMATOPOB  NIHTAHHSA

130 2 TC 160 1 TC 180 2

TC 2902 TC2701 TC 280 P
TC 330K 1 TC360 M

=

e

1 S
1 YO

0

78

LR/ RIRAN R

/ y/
4 % fom8 M5) 5

Puc 122 KoHcrpykuus Ttpanchopmatopa muTanus TC 100B
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Ta6aunya [2.4

FaGapuThbie W yCTaHOBOUHbIE pasMepbi TpaHchopma TOPOB
nutaxna tana TC

Pasmepnt, MM
THNOHOMHH aJt

Tpacpopuaropa a | als b oo v ] 4| LR
TC-130-2 —_ — 80 | — | — 140 | — 98 | —
TC-180-2 —_ — 82| — — 144 | — 108 | —
TC-160-1

119 | 65 5,5 20
6 5 2,75
TC-200-2 86 160 111
TC-270-1 130 | 45 100 — . | — 168 | M6 | 140 | —
TC-280P 115 | 55 92} 6 | 4,5 151 { 4,5]| 116] 2,25
TC-330K-1 126 971 — | — 161 -
38

TC-360-M 130 98| — | — |164] Mb] 138 | —

Tipumenanne. DBykss «Pr», «K» u «M» B yenossoM ofo3Hadequy Tpaue-
GOpMAaTOPOB YKA3BLIBAIOT HA BapHauT HCnoaueuust.

TIpHBOIMTCH MNOJMHOE YCHOBHOEe OGO3HAYEHHE H3AEAHs, KOTOpOe COCTOHT
M3 CI0BR «pOCCe]b», COKPALLEHHOro OGO3HAUEHHA THNMA Apoccend, 3Ha-
ueHnfi HUAYKTHBHOCTH W TOKa MNoAMarHwunpasus, Ilpumep ycmoBHOro
0Go3nauenns apocceast (HaAbTPOB HHayKTHHOCTHO 0,15 T n TOXOM
nojMarHuuuBadus 0,25 A:

«Apocceas [p-0,15-0,25».
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[ 1
g7l 7 |7 ) 25 [l g8
52 52
Bud A

Pasmemna 18 Kpennesus

) bR
. N N
l]ﬂ ] LY 4y
| 27 l‘ 4am8,
Puc. 12,4, KOHCTPYKRHs COTAacyloImMuX TPanchopMATOPOB CHTHAJOB RH3KOM 4ace
Totel THNa TB3

TaGaunma 12,5

FaGaputubie H YCTaHOBOuHbie pPa3mepbl Apoccenedt tunoB X u Jp

5 P aamepn, Mm '

TunokomMusan ME’;_‘:}:I;S;“? ;‘ 5 <
Apoccens sogar sl slelalel | ulnls] 2
Zx =

Hp-0,1-0,6 YI16x24 45,5|24162{51160,0| 42 | 6 0,8} 500
HAp-0,15-0,25 Yilli2x24 42,01 46/41 47_,§ 3415 _ 320
Ip-0,5-0,5 Yii6x32 |12.5,a(53,5|32(62(51|60,01 42 | 6 {1,0] 670
Op-1,2-0,16 YI2x24 42,0(24{46{41147,5] 34 { 5 i0,8] 320
Hp-2,5-0,38 Y1122 % 33 62, 0/33|78{78|82,0] 60 | 8 ]1,0{1400
Hp-5-0,08 Y2 x 24 42,0]24|46|41|47,5 34 | 5 |0,8] 320
H-1,7-1 YI16x24 |[12.5,6/52,0[24/6051{58,6}40,5{ 7 [0,8] 500
I-1,7-11 YHI6x 32 53 [32(60150{59,0 700
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a— Ip-0,1-0,6;  Ip-0,15-0,25; Jp-0,5-0,5;

p-1,2-0,16; HOp-2,56-0,38; Hp-5-0,08;, 6 ~
A-1,7-1; A-14,7-11
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Puc, 12.14. TIpHHUHNHAJAbHbLIE SJCKTPHYECKHE CXEeMBbl coraacyiowux Ttpauchop-
MaTopoB

OCHOBHbBIE NAPAMETPHI

OcHoBHBIE 3NEKTPHYECKHE MapaMeTpul TPaHCcHOPMATOPOB MHTAHHSA,
fipMMeHsieMbIX B ObLITOBOi pagHoarmapaType, NpHUBefeHH B Taba 12.6,
12.7, tpancdopmaropos tHna TC — B Ta6n. 12.8 u 12.9.

DnexTpHYecKye MapaMmerput gpoccenelt QHABTPOB AJs GuTOBOH pa-
Anoannapatyps npusefeHst B taba, 12,10,

DneKTpPHYECKHe MapaMeTpsl TpaHCHOPMATOPOB COrJacoBaHHd GbiTo-
BOH paguoanmaparypst npHBefeHu B Tabn 12.11.

DniekTpHYECKHE MapaMeTps BHIXOAHHIX TpanchopMaTopoB 3BYKOBOH
QACTOTH NpUBeAeHwt B Taba, 12,12,

Cpor cnym6u TpancopMaTOpoB MHTAHUS B LOMHHAJEHOM peXHMe
cocrasaser 500 u, cornacyioummux TpanchopMatopoB H Apoccesel —
1000 u.
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98¢e

Ta6aunna 126
OcpoBHBbIe NapaMeTpbl ManoraGapHTHHX TpaHCOPMATOPOB MHTAHHS, NPHMEHAEMbX B GbLITOBOII pajHoannapartype
Tiapamer pul OGMOTOK TpaHcdopmartopa
g g :
E 2 & -
@ " o < >
= = f<% o @ e E 4
] £ g Hasuauenne 06MOTOK :_ E % = § :?:5 Tipuvesaume
% Em E 3 £ 3 ¥o | £&
= M = - o = -] ° = & 8% .
o . 5.4 = o == & a8 AL v
Ex z5 S 2 g . g 55 | E9%
T E TE ES a | = F | 28 | 882
1 2 3 4 5 6 7 9 10
1, 1" — cereBue 1-2 534 — — IMpumensercs B palHONpHEM-
23 82 — — Huke «Mypomens»
4—-510,35| 82 — —
5—6 34 — —
110, 127,] 60 Ji2.11, @] 11 — anopuas 8—9 10,20 1250 | 233 - Hamnpaxeune obmorox 111 u
220 IV npHseleHn! B HOMHHAJb-
HOM pexHMe
111, IV — nakaabhbie 10—11; 1,0 34 | 6.3 —
12—13{ 0,51 6,3 —
Skpan 7 10,351 panj — —
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Mpodossenue maba, 12.6
TMapameTpst 06MOTOK TpakcdopmaTopa
T
= 2 S Lol
@ 3 2 a 08 | Ex
H T s 13 ] Eo | 22 Mpumedanne
; Em S Ha3n agense O6MOTOK a g ; = gz 2
Em g > 2 | &z 5g | E&°
a Z4 g ) E= g ag a8
S 3¢ o 3 | 2s 2 | 58588
T E T 2 2 a SE:1 = s { Seg
1 2 3 4 5 6 7 8 9 10
I, Il — cereBne 1-2 200 - — Tpancgopmarop TCHI-170
2—3 0.55 30 —_ —_
4—5 i 30 — —_
5—6 200 —_ —
127, 220 | 170 [12. 11, 6 r
V, VI — HakanbHhe 11—12/ 1,25 112,51 6,85 | —
13—14] 0,55 | 12,0 | 6,60 { —
111, 1V — anolune 7—81 0,551 139 76 —
9—10] 0,55 | 242 133 —_
I ~ cerepas 1—-21] 0,58 | 381 220 — TlpuMeHsercs B MarHetopa
2—-3 1 0,58 | 280 127 — auone «PomanTHKa-106»
127, 220 1 120 (12,11, &
Skpan 4 — | 105 — —
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Mpodonscenue maba. 12.6

IMapameTpul 0EMOTOK TpaHcopMaTopa

g g , .

£ = 2 g% e

o = 2 a 0 S £,

g B s s g g e 23 MpuMeyanne

; Em 2 Hasuagenne o6MoTOK 4 a : § N a §5

g@ Eaq g =4 8= ° %2 E =C

2. g4 E 2 £x 5 ag |afs

S5 39 " 3 = - & S8 |58%

T £ T g = I = o TR |82¢8

1 2 3 4 5 6 7 8 9 10

127, 220 | 120 |{12.11, e | 11 5—610,20] 735 | 245 — [pumenserca B wmarHHTOpa-
I 7—8 | 0,29 54 18 —_ Auoae «PomaHTHKA-106»
Iv 9—10| 0,55 10 13,35 —
10—11] 0,55 10 13,351 —
\" 12—13] 1,2 20 { 6,70 —
1 — cereBas 1=-2 381 — Tpumenserc® B MarHuTOpaiHO-
2—16} 0,55 | 656 —_— — Je «PoMauTHka-105»
16—3 224 —_
127, 220 | 120 |12.11, o

dkpaH 4 10,29} 105 —_ —_
It 5—6 0,29 735 | 245 —
I 7—810,29 | 105 35 —_
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I1podosxcenue maba, 12.

IMapamerpri OGMOTOK TpaHCHOpMaTopa

E | f : g | o
o % 3 8 oS |2
g S g g ] g |82 MpuMedaHHe
$ gm E Haaunauene oGMOTOK o £ §x |32z
En g i g E( = o 52 g 5 -
g« | EE & 8 (82| ¢ | g8 |g8%
fg | R2 | = A& | w& | 5 | 28 |8¢€2
1 2 3 4 5 6 7 9 10
v 9—10} 0,551 10 | 3,36 | — | Ilpumensercs B  MarHuTopa-
10—11; 0,55 | 10 |} 3,35 | — | nuone «PomantHKa-105»
127, 220 | 120 12.11, 2
\Y 12—13; 0,901 20 | 6,70} —
VI 14—15 1,2 20 | 6,70} —
I — cereBan C,—C,| 0,33 | 575 | 127 — [TpHmeHseTcs B MarHHTOpOHE
127, 220 ] — J12.11, @ C;—Cs} 0,33 1 980 | 220 — «Aiia-9M»
IT — auoauas A,—Ay) 0,29 | 1080 | 240 —_
II1 — Bakaabuas H—-H,| 0,86] 30 | 7,1 —
1—4 2400 | 220 —
127, 220 | — N2.11, e ] I — cereBas 2-310,231 180} — — [pumensercs B Maruurodo-
} 3—14 920 { 118 — He «[laitHa»
Il — KoanektopHas I 5—6 0,51 451 4,0 —
6—7 0,51 218 { 19,5 —



06g

Hpodoanenue maba. 12.6

[lapaMeTpsl O6MOTOK ThaHCPoOpPMaTOpa

- . -
£ = 3 o ER
@ = 8. 2 2 l'm( £ ;.
E T © & S £Eg |23 IpuMeuanHe
% 24 3 Hasnadenue o6MOTOK o = ;" gxZ
3 > 3 £ el E50
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a z A = o) = o ag Qe
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T £ I8 2 a =S = e {ded
1 2 3 4 5 6 7 8 9 10
1 — cerespas 1—210,35 | 800 | 127 — | [lpumenserca B marHuTOpOHE
2—3 | 0,35 | 5€0 93 —_ «UHaijika»
O6MoTKa 1V HMeer BHLIBOA OT
11 — skpan 8’ 0,23 |t paa} — — 41-ro BHTKa
I11 — aHoauas 12—13] 0,23 } 1420 | 230 —
127, 220 — 2,11, x| IV, V — naxanuHule 4-—-510,55}1 82 6,6 —
5—6 10,55 8 |6,6
7—811,0 42 16,8 —
I — ceresan -2 — — 127 — IlpuMensercs B MarHHTOhOHE
127/220 | 40 j12.11, u 3 220 el
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I podoascenue maba. 12,6

TlapameTprl 0GMOTOK TpaHcdOpMaTOpa

g
@ 2 8 gm @
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% %«; © §‘ ;_ % % § z TipHMeuanke
g 2 = ‘HasHaueHue 06MOTOK a = = |8 i3
o S A 3’ E( 5= © [ 2 S ‘{; .
g £ & g | 2| 5 | g8 |§8%
T 2g 3 a4 | "z | & | =2 |8&2
1 2 3 5 6 7 8 9 10
3Kpan 4 - — — _ IMpumeHsercd B MarBHTOQOHE
127/220 } 40 [12.11, u «Mafk»
IIT — TtpansucrtopHan 5—-6] — — 24 —_— Hanpsikeuust Ha o6MOTKax na-
Hbl MPH TOKaX HArpy3kH Ha
Boiodax : 1—2 0,45 A; 13
IV — - . . 1 0,15 A;5—61,0 A; 7—8
HaKa/bHaf 7—8 3,5 0.2 A
I — cerepan 1—-210,57 | 114 1,15 | Tpumensiercs B pajnone «Pu-
2—210,41 | 308 —_— 6,40 | rouja-102»
4—51 0,41 | 308 —_ 7,00
' 1 7—810,29[850 | — |4,5
111 9—10f 1,12 | 23 ’ 0,08
127, 220 { 95 }i2.11, x| 1V 11—12] 0,41 — 10,25
1213 1
Okpau I 6 — | — - | -
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ITpodoasxcenue maba, 12 6

IMapaMerpsl 06MOTOK TpaHcdopMaTopa

|
g 5 8 |y
g §< o & é H g % ; n
= = =0 HMeyaHHe
g S £ HaszaueHHe oGMOTOK _ o g é R E %5 pramena
=@ ; 4 5’ f( s = o ® g '5 : .
e. | B3 & S| EF | 8| gR s
£F | 2% % & | =% | F | 28 |§ee
1 o 3 4 5 6 7 8 9 10
1 — cereBasa 1-2 374 — — IpuMensierci B palHONpHeM-
110, 127,} 85 [i2.12, « 2—3 56 — — Huke «KBaHT»
220 4—510,35 | 56 — —
5—6 374 — —
11 — anodHag 7—8 | 0,20 | 800 | 222 —
11 — nakaabuas 9—10| 0,55 12 6,3 =
IV — nakaabHas 11—12 1.0 12 |6,3 .
12—131 > 12 16,3
Skpau 14 10,35l pan| — —
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ITapaMeTpbl 0o6MOTOK TpaHcgopMato pa

g g , .
= : 3 52 g8
2 5 g_ 8 @ g E >
3 5T g 3 £ £g |23 TTpHMedanne
¥ Ed S Hasnauenne 0GMoTOK = a E ; o R
a7 £ g = | 22| o | 55 |583
Es | =G & g | g% | § | &5 282
SE [ 28] = 2 | as | & | 28 |s8¢
1 2 3 4 5 6 7 8 9 10
I — cereBas 1-2 534 — IIpumenserca B padHone
23 82 110, — «BoJsiHa»,
110, 127, — {12.12, 6 4—5 10,35 82 127, HanpsxeHus Ha 0oOMOTKax
220 5—6 534 | 220 - IpHBeJeHbl NIPH HOMHHAJIBHOM
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IkpaH 7 10,3511 panj — —
Anonnas 8—9 0,2 1250 | 233 _
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127, 220 ] 60 {12.12, ¢ 1—3 ’ 1250 | 220 — KopA-301»,

Il — anofiHas

111 — HakajbHas
DKpan

| +—5] 0,18 1175 | 207 |

| 6—710,85] 40 | 7,0 |
| 8 1028130 | — |

«Pekopa-310»,
«Pekopa-311»,

«Pekopa-314»
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Hpodorswenue maba, 12.6

, ITapaneTpn 0GMOTOK TParcHopMaTopa
g g i
= =z . & .
: | ¢ S IR AL
% < ] & 2 £Eg | 2% ITpHmedanne
x sm g Hasnauenue 06NOTOK a H ; 43
- 3 I3 =3 =
& m R g & 8= ° 2o |E=z=
&5 | Ed | & S 135 | 5 |88 |exc
£E | 22 2 & |&as | & | 28 |82¢%
1 2 3 4 5 6 7 8 9 10
I — cerepas 1-2 0.28 680 | 127 IMpumensiercs B pajuonax
-3 1032 | 220 - «Bera-312 crepeo» H «Be-
ra-323 crepeo»
127, 220 | 60 |12.12, 2 | 11 — HakanbHas 4—510,38 ] 27 50 —
Il — ponpamurenbHas 6—7 ] 0,69 | 137 16 —
127, 220 | — }12.12, e | I — ceresan 1—1'} 0,47 { 542 | 127, | 7,6 | Tlpuvensierci B MarHutoQoHe
1—-2 10,35 | 408 | 220 11,2 | «Maak-001 crepeo»
It 5—5’ 237 — 7
6—6 OB 320 | — | o9
7—7) 047|188 | — | 2
3—3’1 0,83 53 - 10,3
4—4 53 — 10,3
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MapaMeTpsr OGMOTOK TPAHCHOPMATODPA

£ g : .
- R
E %<: © & 2 § g 5 g TIpuMeyanue
£ = ¥ Hasnauenue o6MOTOK a g ;" dz
=M g - sy g = 2 sC |E&Z
ga = EE o4 o o0
Eg E a 2 | .| § | &5 |E5%
£E | 22 2 2 | as | & | 22 |S8%
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1-2 390 — | 2,16 | Ilpumensiercs B MarHHTOhOHaX
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-2 390 — 12,16
3'—q 145 — 1,76
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9—10 65 10,52
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Mpodosrxenue maba, 12.6

ITapaMeTpHl 06MOTOK TpaHchopMaTOopa

: g
: % 8 g2 |48
g 5 2 | 8| s |5z
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11 5—5’} 0,57 | 200 — 11,0 p
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M podoancenue maba, 12.6

. ) HapaMe‘rpu O6MOTOK 'rpaHmbOpMa'ropa
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N podoancenue maba. 12.6

IMapameTpsl 06MOTOK TPaHCHOPMATOD4
3 & . .
E g 8 Ll
g §< . é_ § g % é‘;’: g TpHMeyanHe
[ 3 X HasHauepHe o6MOTOK g R
% 4 = o @ X o EIw
] s . o z 5= ° s [E=2
a . =) £ 5 F= & ag ag
S 5 & ) 2 s . S Eg {ES
T TE E4d E: =64 F Ts |OBE
1 2 3 4 5 6 7 8 9 10
I — ceteBas 1—210,27 | 720 — | 25,7 | TipuMensietcss B MaruHTooHe
2—31 0,20 | 540 — 9,3 | «CHexers-202»
127, 220 | — 112.12, x
11 — BTOpHYHAA 4—510,51 | 95 — 11,2
5—6 ] 0,51 95 — 11,2
7—8 10,25 | 24 — jo0,8
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Oxonwanue maba. 12.6

TTapaMeTps 06MOTOK TpaHCchopMaTOpa
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. Ta6auna 12.7
NUTaHHS OGBITOBON pajuoannaparyps

oBMOTKa BTopHuHnas oSmorka
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Tabaund 12.8

JnekTpHyeckue napaMeTpn TpanchopMaropos natamds tHna TC (pue. 12,7 — 12,10)

HanpsixXeHne Ha o6MoTkax, B Tok B ofmoTKax, A
THTIOHOMHHAN TpaHCHODMAaTOPa HMoo»:lrxi:gg::aﬂ ng?é?oﬁ?ﬁ"e
BA cetit, B KONUleK-
aHOZHBIX HaKaNBRBIX | gosnex - BHOAHMX |HAKAMBUMX | “gop prx
TOPHBIX
TC-10-1 10 127, 220 — — 12,8 — —_ 0,530
TC-100B 100 127, 220 216 6,30 —_ 0,15 2,1 —
T1C-130-2 135 220 — 6,45 112 — 1,7 0,074
TC-160-1 160 127, 220 60 6,50 — 0,30 4,7 —
TC-330K-1 330 127/220 120 6,50 32,0 0,20 8,0 0,530
TC-360-M 360 127/220 125 6,50 15,0 0,30 6,0 0,650




Sob

Ta6auna 12,9
Aaextpuieckne napamerpu Tpancpopmartopos nuranus TC-180-2; TC- 200-2; TC-270-1; TC-280P (puc. 12,7, 12.8)

MepBuuyan of6MoOTKA

. BropHuHag O06MOTKA
Hanps xe-
THOOMBHAA THnopaaMep MowuocTh,] nue NH-
TpancgopmaTopa MarHHTONPOBOAA B-A Z:;::}eg Busonst H::gﬂme- Tox, A Busotu H::ep’a;(e- Tox, A
1 2 3 4 5 6, 7 8 9 10
1-3 127 1,61 5—6 59,5 0,50
I'—-3 127 1,61 5'—6’
TC-180-2 117120 X 40-80 180 127, 220
1-2 220 0,87 78 43,5 0,38
l’*"‘2’ 7/__8/
9—10 6,4 4,7
9’ —10
11—12 6,4 1,5
-1 0,30
110 1—2--3 110 ,20 5'—6 120 0,6
127 127 1,90 5—-6'
TC-200-2 117120 X 50-80 200
220, 237 |I'—2"—38’ 220 1,10 7—8 19 —_
237 1,05
7'—8 6,45 1,6
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N podosxnenue maba, 12,9

ITepsuynan o8MoTKA

Bropuuna® o6MOTKa

122 —13

H -
TunosoMunan Tanopazmep MoumnocTs, z:{r:{gg::ﬁ
Tpanchopmaropa MargHToNpoBoOAa B:A ::Trouu,xeg Brisoast H::ep’m;e. Tok, A Binogs Hﬂgf,”é‘e' Tox, A
1 2 3 4 5 6 7 8 9 10
TC-200-2 V120 50-80 200 $—10
9'—10 6,45 4,5
11121 6,45 0,6
1-2 110 3,00 6—7
-2 110 7'—6' 86 0,7
TC-280P 125X 50-100 280 110,
5% r—3 127 2,60 4—5 120 0,9
» 13 127 —q
237 J
1-2 220 1,50 89 6,50 5,5
-2 8'—g’ 1
-2 10—11] 6,45 0,94
3—15 11—y’
r—2 237 1,40
3 —15'
1213 12,2 0,6




Oxonyanue maba. 12.9

ITepBuuag oOMOTKA BropHuHas O5MOTKA
Hanpsaxe-
TunoHoMHHAN Tunopasmep MOIHOCTS,| HHE nH-
TpaxcdopmaTopa Mar"uTonpoBoAa B-A z:l;:x;(eg BuiBost He:;%?xé& Tok, A Bhisost H::gﬁ)é«!- Tox, A
1 2 3 4 5 6 7 8 9 10
4—4 244 0,35
6—6" 141 0,18
55" 141 0,18
TC-270-1 117125 % 50-120 270 220 -2 220 1,25 77" 194 0,06
8—8 32,2 1,85
10—10" 6,60 0,90
11—1r 6,65 2,10
12—12 6,85 2,95
Tab6aunua 12,10
AnexTpuyeckue NapaMeTpu Apoccededi ads GurToBoH paaucannaparypu
TunoHOMuHAN Apoccens HEaYKTHAHOCTD, IR T(:le;lao}ﬁ{n;a,rgu- TunonomiHani gpoccens HuaykTusnoety, I'r Tox r:;}tlr:z;rmun-
Ap-0,1-0,6 0,10 0,60 Ap-2,5-0,38 2,5 0,38
Ilp-0,15-0,25 0,15 0,25 J1-5-0,08 5,0 0,08
Hp-0,5-0, 0,50 0,50 A-1,7-0,25 1,7 0,25
HAp-1,2-0,16 1,2 0,16 Jp-0,005-0,7 0,005 0,70
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Tabauna 12.11
OcuoBubie napametps TpauchopMaTopoB corsacosaHus GuroBoft pagmoamnaparyphbi
TepBHunan o6MOTKa BropHyHas 06MOTKa é
E e
2 4% . 3 | 8
g &S % £ | &
T =) N o >
1poBoga = =] 5 E B B g
= 3 o £% = 2 | e £3 &
I=¢ ° 1) c8 ¢ =] g X B
2 g £5 g g | 3 TN
a = £ 8¢ 2 = | &E | 82 | 2B
1 2 3 4 5 6 7 8 9 10 1
TpancgopMaTop  CHrHaNb- — 1-2 1498 0,125 94 4—5 440 {0,125 36 3,4
Abfi  8BYKoOBOH  4acTOTHI 3—4 440 0,125 34
TI1-12
TpanchopMaTop  CHrHasb- — 3—4 320 0,18 11,2 1—6 102 | 0,25
B 3BYKOBOH  4aCTOTHI 45 320 0,18 12,6 2—7 102 10,251 0,9 3,1
TB-12
TpancopMaTop  CHrHajlb- — 3—4 207 0,28 2,8 1—6 102 | 0,28
HHft  3ByKoBOH  4acTOTH 4—5 207 0,28 3,3 2—7 102 |10,28] 0,74 2,0
TB-207
TpancgopmaTop Bmxofnoft | VIII6x24 | -2 3000 0,12 500 3—4 91 0,51 1,5 33
TeJIEBH3UOHHOrO NPHEMHHKA
YJIIT-50-111-1 3—4 29%x2| 0,74 — 37
Tpaucgopmarop BuixoaHo#t | YIII6X24 [ -2 2150 0,15 235 4—5 40 | 0,35 — 53,8
TeJIEBH3UOHHOrG ITPHEMHHKA
YJIIT-61-11-28
TpancgopMarop BEXOAHOR — 12 196 0,41 3 23 160 | 0,64 1 1,2
TENEeBH3HOUHLIX TIPHEMHAKOB



! 1 podoascenue maba.

~
N
b~
~

IlepBHYnan O6MOTKA Bropuunas 06MOTKA g
H . 4 g
g 83 g e g
HOOROMH . Tunopaamep 9 @ > a g &
o, mowvesorne 7 | wariro- g g EH g |2 2|k
1poBoga £ & ] - [ & a > g
3 L e : Z 3 ] = £ = g
Sl s | f | F |s|i)] |2
a g s =) (33 = = a
A = & 88 A £ | &E| 8¢ | <%
1 2 3 4 5 6 7 8 9 10 11
YOT-61-11-1/2  «3nekr-
pon-215/215 I»
Tpancdopmatop BrIXOAHON - 5—8 215 0,23 5,9 ana{ 8—1 155 [ 0,2315,9 pa | 1,4
TEJEBH3HOHHBIX  NIPHEMHH- 5—8—1 5—8—1
KoB «HOnocrs-401» u
«lOnocts-401 II»
TpancgopmaTtop BbIX0AKOM 11I8x 8 3—4 207 0,29 2,7 1—6 102 | 0,29 0,6 2,0
panuonpueMunka «Cnugo- 45 207 0,29 3,0 6—7 102 ]0,29
aa-231»
TpancpopMatop BrXOAHOH I3 x6 1—5 250 0,21 -— 5—3 90 | 0,21 — 2,8
painonpHeMHHKa
«Coxon-404/405»
TpancopMaTop BEIXOAHON —_— 1—2—3 | 2802 0,14 20 4—5 128 | 0,25 2 4,4
pasHonpHeMHuKa «Pac-
cus-303»
Tpaucdopmarop corniacyo- 114 %6 4—6 1510 0,09 150 1—2—3 {420%x 2| 0,09 100 1,8
B muit pagionpuemanka «Poc-
cua-303»

<o
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Oxouvarue maba,

TepBrUuus 06MoTKA

BToputinana o6MOTKa

- )
P IS
Pea
~

= = [S)
= o= = o= '?)'
< ¢o e 30 Z
& o5 5 os | B
oMinas TpaHcgopMaropa | THIOpasmep a a
Tunos H eHro n?n;lect?e)fne oP MATHUTO- §_ g % § § 2 %;- £
npoRoja E 3 N E = 5. g
S 2 & =X =
2 2 g 58 2 o g &g b
8 5 g 23 g 3 | 3| g8 | 3B
% = = 3 = ] G 53 2g
& & =1 &g a F = 8¢g 2%
1 2 3 4 5 6 7 3 9 10 1
TpancopmaTop corsacyio- 8% 8 1-2 1498 0,12 125 3—4—5 1440x2| 0,12 | 45+47 | 1,7
myit  paamonpHeMHHKA
«Cnunona-231»
TpancopmMaTop coracyio- HI3x6 1-2 1890 0,06 380 3—4—5 |285X2| 0,06 110 3,3
WHit paxHOTPHEMHHKOB
«Curuan-402» u  «Hefi-
Ba-402»
Tpancopmatop coraiacyio- 36 1-2 1900 0,06 310 3—4—5 {3202} 0,08 76 3,0
mui  pajHollpueMHHKa
«KBapi-407»
TpaucdopMaTop BHXOLHOH HI3X 6 3—4—5 | 3202 0,10 40 I—6—2 [84+10 { 0,29 [ 0,86 35,6
pafHOT PHEMHHKA
«Kpapu-407»
TpaHCcOpPMaTop CORVIACyto- HI6 < 8 -2 1500 0,12 125 3—4—5 {5002} 0,12 100 1,5
IWHHA  pafnonpHeMHHKa
«AnbnuHnet-407»
TpancgopMatop BIXOAHOM HI6x8 1-2-3 | 210X2 0,23 15 45 125 10,35 0,9 3,4
pallHonpHemHnKa  «Aanin-

HucT-407»
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Tabaunna 12,12
OcHosHble MAPAMETPBI BHIXORAHBIX TPaH cOPMATOPOB, MPHMEHAEMBIX B YCHIHTEJNRAX HH3IKOH 4YacToThi GuiTOBOM pagmoanmaparyput

a TepBHynrast OGMOTKA BropuuHass o6MOTKa 5
‘L-) = - =
o . . [ I . @
S I - ICLON IO P I I I
TuroroMHHa TpaHCchopMaTOpa H = g 2 H ; g 2 g s [ Juanason
€ro npuMeReHne g = = = 55 z € 1= : ° . paGOquyf
B s E e EH] 2 3 a & _E_: g= uacror, 'l
o 54 o gz 2 "‘5 g ° @ 551 28
4 S« | 5 | 5% | 2ET| % s | 8§, |85 %2
% da | 5 | =% | 882 £ [ F | &% [32%F| 28
! 2 3 4 5 6 7 8 9 10 1t 12
TB3-1-1, TB3-1-1-B paa Tenesuso- | 12.14, o 1,5 — — 290 | 9,6 _ — 1,3 28 70—12 000
pos (I'OCT 17635-72)
TB3-1-2, TB3-1-2B &as teaesuso-| 12.14, o] 1,5 — — 1220 17,0 —_ — 1,3 23 70—12 000
pos (IOCT 17635—72)
Tpauchopmatop Aast paiHonpuemuu-| 12.14, 6f — | 350 ] 0,18 ] 120 — | 102 ] 0,29}0,7 — -
koB «B3®-12», «B3D-201», 350 137 102 0,7
«B3D-204»
Tpauchopmarop Iaf palvonpuemuu- | 12.14, ¢ — | 2800} 0,12 — — 180 §0,35| — — —_—
xoB <«Awurapa-67», «Pexopia-69H»,
«Pekopa-352», «Pekopa-353», «Pe-
ropa-354»
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Oxornvariue maba, 12.12

a Tlepsuunas 06MOTKA Bropuynast o6MOTKa .
[ 12
8 . . & < . S
g o | 8 |g® | & g e8| F
THNOROMEHAN TPaRCHOPMATOPa g g 2 =2 B 3 g g > 5 JDuanaaon
H ero NpHMeHeHHe . 3 ® g 5 58 2 g 5 2z 2z pacotnx
z g = | By [EE5| B | 7 | & |EZg| 5 [Beom®
2|5 | §ET )RS B8 g, sk 5
s - W . 3] o -
2 aF | 5 | ag [8ez2| £ | F | aF [s&zf 28
1 2 3 4 5 6 7 8 9 10 11 12
TBH-3 12.14, 2} 2,0 | 2600 | 0,12 | 400 —_ 31 10,6417,0 — —
31
— ] 1000 50
Tpancopmarop AnA Marautoas «Po- | 12.14, d .
MBHTHK2- 106> ggg 0,14 | 367 — 33 | 0,64} 67 —
250
TB3-1-6 Aana  palmoannapatypu | 12.14, ¢/ — —_ — { 250 60 — — 10,321 40 | 50—12000
1 knacca 7,9 36
TBB-2 ana pamsonpuemunkos I1)] 12.14, x| 1,0 | 2000 | 0,12 | 180 — }0,5110,20]0,20) — —
KJacca
Cornacytomit  TpawcgopMatop Aaa) 12,14, uf 0,01 | 1498 [ 0,12 | 125 — 1440 {0,12] 45 — —
paguonpuemiuros «BIP-12», 440 47
<B3®-201», «B3®-202»

’

TipuMenuanH e MaIyKTHAHOCTD paccesnus rpancdopmaropa TB3-1-6 va wactore 50 'y 0,3 T'e
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Hrops Hukonaeswy CHpopos
Baacutun BanentnxHosuy Mykocees
Auppeit Anekceenny XpHCTHHUH

MAJIOTABAPHUTHBIE TPAHC®OPMATOPDI
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Penakrop ', H, AcTtadypos
Xynoxecreenubit penakrop T. B, Bycaposa
O6aoxKka xynoxuuka H, A, awypo
TexHuueckuyt pesaxkrop I'. . KonocoBa
Koppektop H. M. Jlasunosa
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