TpancdopmarTopsl Tuna TIIII ¢ yacroToil nuTaromeii ceru 50 I'y
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NPOMBILLNIEHHOCTLIO U3FOTaBMMBAIOTCA Tpaucdopma-
Topbl TMNa TTN Ans NUTaHuA NOMYNPOBOAHUKOBLIX YCT-
POMCTB C HanpsikeHuem ceTn nuranus 127 n 220 B n yac-
Totoin 50 My,

KoHcmpykyus u paamepbl

Mo KOHCTPYKTMBHOMY MCRONHEHWIO TPaHCGOPMaTOpb!
Tuna TN noppaspnensiioTcs Ha ABe rpynnbl

» | [pynna — TpaucgopMaTopbl 6poHeBOW U CTepxHe-
BO# KOHCTPYKLMU C NOKPHITUEM HANLINIEHWEM U
TpaHcOpMaTOpHi CTEPXHEBOW KOHCTPYKLMU C 3a-
n1BKOK B hopmy;

= |l rpynna — TpancOpMaTOopL! C 3MANEBLIM NOKPbi-
Tuem (6e3 nononHUTeNnbHLX HAEeKCcoB B 0603Ha4ve-
Huu).

O6wmit Bup u rabapumvbie pasmepbt TpaHcdOpMaTo-
POB NUTAHWUA Marnow MowWHOCTH | rpynnbi 6poHeBol KOHCT-
PyKLUMy ¢ 06MOTKamMu 13 KpyFRoro NPOBOAa U MEAHON NeH-
Tl NOKA3aHu Ha puc. 2.1. KOHCTPYKTUBHbLIE pa3Mepkt 3TUX
TpaHCcOpMaTopoB NpvBegens B Tabn. 2.1.

Tabauua 2.1. KonctpyKkmipubte pasMepbs TpaHcdopmatopos nuranus I rpynnst 6poHeBoil KOHCTDY KiHH
¢ 06MOTKAMM K3 KPYFrJION0 NPOBOAA H MeAHOH JIeHTH

A, MM Ay, MM
O6o3nauenve Bmax: Humax, Lenax, d, h, Macca, ve
Aonyc- Aonyc-
MarHUTONpoBoAa MM HOMU- TMMOE HOMU- TMMOE Mu Mu MM MM Gonee, r

Han OTKNO- Han oTKNO-

HeKue HeHve
wn12x16 58 25 410
Wwn12x20 62 30 35 59 58 M3 6,5 480
WN12x25 68 35 560
LLNmM20x16 59 30 740
WiNm20x20 63 35 +0.2 46 +0.2 75 74 M4 75 850
LLNm20x25 68 40 ) 950
LLNm20x32 75 46 1100
WNMm25x25 74 46 1550
LLIm25x32 81 50 58 92 88 M5 10 2100
L1NM25x40 89 60 2700

Tabnnua 2.2. KoHcTpyKTHBHEIE pasMepht TRAHCHOPMATOPOB NUTAKHA I rpynnbt crepkHeBoit KOHCTPYKUHH, 33H-
Toii B popmy, ¢ 06MOTIKAMH U3 KPYIJIOro NpoBoAa

A, MM Ay, MM Az, Mm
Macca,
O6oanaverue Brmax: _ _ Hra | Lmax, | d, h, He
MarHUTONpoROAa MM - f::yo% = ﬁ::‘; HO- #:%Z_ MM MM MM MM Gonee,
g oTKno- g otnwno- | mu- | orkno- r
= HeHue = Hexue Han HeHue
¢ g
NAm22x32x58 78 93 50 68 a9 120 55 8 2800
+4 $0,2 £0,2
NNm27x40x36 77 110 4100
NNM27x40x46 88 87 60 110 137 120 6.5 9 4300
NNM27x40x58 99 132 4500




Obwuit eva 1 rabapurbie pasmepbt TpaHcopMaTopos
NUTAHUA Manoi MoWHOCTM | MPyNNB CTepXHEeBON KOHCTPYK-
umu, 3anutoi B opMy, C OOGMOTKOW 13 KDYrnoro npoeoaa
noKasaHbl Ha puc. 2.2. KOHCTPYKTMBHbIE pasMepbl aTux
TpanccOpMaTOPOR NpvBefeHku B Tabn. 2.2.

O6bwuit eua 1 rabaputhele pasMepbt TpaHchOpMaTopoB
nuTanma Tuna TM manoi MoWHOCTY | rPYNNb CTEPXHEBOM
KOHCTPYKUuK, 3anuToit B ¢pOpMy, € 06mOTKamu 13 meaHon
NEHTLl NoKa3anb! Ha puc. 2.2. KOHCTPYKTUBHLIE pPa3Mepbl
3TIX TpaHCOpPMaTOPOB NpuBeaeHs: B Tabn. 2.3.

O6wWwuiA ena ¥ OCHOBHBIE rabapuTHbie pasMepbl TpaHc-
¢opmaTopoB nutauma Tuna TMNM | rpynnbl cTepXHeBOH KOH-
cipykumn ¢ o6MOTKaMu #3 Kpyrnoro MegHoro npoBoaa w
MegHoh nentl (TTIN290, TTWI298—TTIN300, TNN309,
TNN316—TIN318) nokasanbi Ha puc. 2.3. KOHCTPYKTUBHbIE
pa3smepbl 3Tux TpaHCOPMaTOPOB NPUBEAEHDLE B Tabn. 2.4.
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Tabauus 2.3. Koxcrpyxrususie paimeps: Tpancpopmaropos nuranusa TIIN I rpynnes crepxunenoit koHcrpyxium,

sanuroli B hopmy, c o6MoTkamu u3 mennol JieHTss

A, mm A, Mm Ao, MM

Macca

Aonyc- Aonyc- Aonyc-
warartonosoa | w | § | Twoe | g | mwoe | g | mwoe | Fome | Lo | Bl Sl

POBOA z OTKRO- z oTKkno- Z | otxno- r
2 HeHue 2 HeHue 2 HeHue
z F z

MNNm22x32x58 104 93 50 68 99 120 | 55 8 2800

t4 t02 +02
MNmM27x40x36 77 110 4100
MNmM27x40x46 110 87 60 110 137 | 120 | 65 9 4300
NNm27x40x58 99 132 4500

+®

Puc 23

el

A

Pue 24




|

L ELT B

P ;
1 A
R b b, LI - =

¢ 1019

5
i

|
|
D4

_\(lﬁ*lepi‘I

ﬁ’ oo %_
‘ b,
7 \tawld
2oplurow A
Puc 25 Puc 26 i)

O6Lumni BUA 1 OCHOBHLIE rabapuTHbie paaMepbl TpavcchopMatopos nuTaxus Tvna TN Il rpynnkt Gpowesaii
KOHCTPYKLMU C 06MOTKaMU M3 KPYrnoro MeAHOro NPoBoAa NOKasaHbl Ha puc 24 U 2 5 KOHCTPYKTUBHLIE pa3me-
pbi 3TUx TpaHccOpmaTopoB NpyBeaeHbl B Tabn 2 5

Obwui BUA 1 ocHOBHbIe rabapuThble pasmept: Tpancdiopmatopos nuranms Twna THN I rpynnel Gpoxesoi
KOHCTPYKLUY C obmoTKOM u3 meanoi nedt (TMNMN263 TMN273, TMNN283) nokasaHb Ha puc 2 5 KoHCTpyKTWE-
Hbi€ pa3Mepbl 3TMX TpaHCchopmMaTopoB npueeaeHL! B Tabn 2 6

Tabuuua 2.4. Koucrpykrssnsie paimepss Tpaschopmaropos nuranun I rpynns: crepaxenoii KoHCTpyKuumM ¢ 06-
MOTKAMY U3 KpyrJioro nposoaa u meaoli senrs (TTH1290, TIN298 — TIN300, TIHI309, TIN316 — TIHI318)

A, MM Ay, MM Az, Mm
Macca
aonyc- ponyc- ponyc- .
O6o3aHaueHwe Binen, . Tumoe | Tumoe | | Tumoe Hinax, L...‘.:‘x d, h, o
MarHUTONpOBOAa MM Ma—_ OTKAO- Ma—_ orno- | Mo | oreno- MM MM MM ree,
wan | Hewse | oo HeHue | o | Hewwe
MNm22x32x58 71 93 -7 50 68 113 | 118 55 8 2550
+0,2 +0,2
NNmM27x40x36 77 107 3500
MNNm27x40x46 81 87 -8 60 85 137 117 6.5 9 3800
MNm27x40x58 99 129 4200
Tabnuua 2.5. KoHerpyKkTHeHbie pazmeps! TpancopmaTtopon nuranusa Tuna TIH1 II rpynne: Gponesoii
KOMCTPYKIIHH ¢ 06MOTKAMH W3 KPYIJIONo npoBoaa
A, Mu Ay MM
O6o3anavenve Brmax. Hmae. | Lemax d, h, Macca, He
Aonyc- Aonyc-
Mar{UronpoBoaa MM HOMU- TVMO® HOMM- TMMOR MM MM MM MM Gonee, v
Han oTKno- Han oTKNo-
HeHue HeHune
Wwn12x16 58 25 365
LWN12x20 56 30 35 56 52 M3 55 420
UN12x25 62 35 ' 490
Wm20x16 53 30 650
LLWNm20x25 62 40 ) 850
LWIm20x32 69 46 1000
LWNm25x25 68 46 1400
(iNmM25x32 75 50 58 88 82 M5 - 1700
WUIm25x40 83 60 2100




Tatunua 2.6. KoRcTpyKTHBHBIE pazMepb! TpaHcdopmaTopos nuranns Tuna TI I rpynnes 6poresoii
KOHCTPYKilNu ¢ 06MoTkamu 13 measoit nentol (TIIN263, TIN273, TIN283)

A, Mm Ai, MM
O6o3Havenne Bemnax. Hemax, Lenas, d, Macca, He
Aonyc- Aonyc- '
MarsuTonpoBoaa MM HOMM- TMMO® HOMU- THMO® MM MM MM 6onee, r
nan oTKNo- Ran OTKNO-
HeHue HeHue
LLINm25x25 7 46 1400
UMm25x32 78 50 +0,2 58 +0,2 88 82 5,5 1700
LLUNMm25x40 86 60 2100

O6wuin BMA 1 0CHOBHLIE rabapuTHbie pasmepbt TpaHchopMaTopoB NuTakua Tuna TIMM Il rpynnkt CTEPXKHEBOR
KOHCTPYKLUUKW C OOMOTKamu 3 KpYrforo MeaHOro NpoBopa v MeaHoW nentw (TMM290, TNM298—TMNN300,
TN309, TNN316—TMMN318) nokasaHbl Ha puc 2.6. KOHCTPyKTMBHEIE pasMeps 3T1x TpaHchOpMaTopos npyee-
AeHbl B Tabn. 2.7

Tabnuua 2.7. KoHeTpyKTHBHBIE PAIMEpD! TPacdOPMATOPOB NUTANUSA CTepATeB0H KOMCTpYKiluH ¢ 06MOTKAMYU H3
Kpyryoro nposoaa u meaxofi gexro: (TT111290, TIIN298 — TIIN300, TIN309, TIIN316 — TIIMN318)

A, MM Ay, MM Az, MM
Macca,
OboaraueHue Bmax, aonyc- aonyc- aonyc- Hemax, | Lenav, d, l He
MarHuTOnNpoBsoAa MM = TUMoe = TUMoe = TUMOR MM MM MM MM Gonee,
g oTKno- g oTKkno- g oTkno- r
g HeHue g HeHue g HeHve
-4 b= x
MNNmM22x32x58 67 93 50 68 91 118 55 8 2150
+04 +0,2 +02
MNm27x40x36 77 107 2900
MNNIm27x40x46 81 87 60 85 113 117 6,5 9 3400
NNmM27x40x58 99 129 3850

FabapwTHble U YCTAHOBOYHLIE pa3mepul TpancdopmaTopos Tuna TIIN, paaMepbt BCex 3MEMEHTOB KOHCTPYK-
UMW U OCHOBHbIE NapameTphl HAXOAATCA B NPAMOA 3aBUCUMOCTU OT raGapuTHOM MOLLHOCTU, HANPSXEHWA NUTa-
HVS, TUNA MarKMTONPOBOAA U KITMMATUIECKOND UCNONHEHUR

B 3aBMcUMOCTM OT NpPYMEHREMOro MarHMTONPOBOAA KOHCTPyKUuM TpaHcdopmartopos Tuna TNMN noapasge-
nawTcA Ha GporeBuie ¥ cTepXHeBbie. OHu CNOCOBHBLE NPOTMBOCTORTL MEXAHVWHECKUM ¥ KNUMaTUHECKUM BO3aeit-
CTBUAM, onpepensemMuiMy YCNOBUAMKM 3KCRyarauvy. KOHCTPYKUMK COXpaHsioT paboTocnocoGHOCTL NPy NOBLI-
WEHHOMN BRAXXHOCTU U BO BCEM AUaNa3oHe TeMnepatypHbix Bo3neicTBuii u obecneunaioT TpeGyemuili 3anac
NPOMHOCTU U3ONALIUN OGMOTOK C YNETOM KaTeropui pasMetrlieHus TpascthopmMaTopos.

TpanchopmaTopam NUTaHNA Manoin MOWHOCTY Tuna Tl npuceanBaeTcs ycnosHoe o603Havexve, koTopoe
NPUMEHRETCA B KOHCTPYKTOPCKOM AOKYMEHTauuu ¥ Npu 3aKa3e 3aBoay—u3roToButesiio. NpyMep 3anucy B KOHCT-
PYKTOPCKOW AOKyMEHTaumMu TpascdopMaropa CeTeBOro ManoOi MOWHOCTM ANA NUTAHUA NONYNPOBOAHWUKOBLIX
cxeM, GpoHeBOl KOHCTPYKLUMM C NOKPLITUEM METOAOM Hanbinenua — «Tpavccdopmarop TIMN-127/220-50H»
AHaNOMMYHO B CNyvae CTepXHeBOW KOHCTpykumy — «Tpancdopmartop TNMN290-127/220-50H». MpymMep 3anvcu
TpaHcdopMaTOpa NUTAHUA CETEBONO CTEPXHEBOA KOHCTpyKuMu C 3anuekon B chopMy — «TpaxcdopmaTtop
TNN316-127/220-50T». Mpumep 3anucu TpaschopMaTopa NUTaHUA CeTeBoro 6poHeBO KOKCTPYKLUUK C amane-
BbLIM NOKpbiTMeM — «TpaHcdopmarop TIMM-127/220-50». B koxue 0603HaueHun Tpascgopmaropa npMBoanTCS
o603Ha4enre CTanaapTa unNy TexHUHeCKUX yCfoBwi, NO KOTOPHM NPOM3BOAUTCR NOCTaBka TpaHcopmartopa
notpeburenio.



Ycnoeus akcnnyamayuu mpaHcgopmamopose numaHus muna T

Temnepatypa okpyxatoulei cpeast:
NoOBbiLLEHHaA pabouas
NoHmxeHHasn paboqan
NOBLILLEHHAA NpeaenbHan pabovan
noHmxeHHasa npeaenbHan pabovasn

Lvknuueckoe so3peicTeue remMneparyp:
Ang TpancgopmMaropos ucnonHexlvs B
Ans TpaHcgopmaTopos ncnonHenus YXI

OrHocutenbHan BNaXHOCTL BO3AYXA
npy Temneparype + 40 °C, ve Gonee

AmmocdepHoe aasnexve sosayxa
NOHWKEHHOE, He MeHee
NOBbLILLEHHOe

Temnepartypa neperpesa obmoTok Tpaschopmaropa
Npu HopMasbHbIX YCNOBUAX 3KCNNyaTauvm

Bu6paunonHbie Harpysku 8 auanasoxe wactor 5 .1 000 My
C yckopeHueM, He bonee

MHorokpaTHbie yaapbi
C yckopexuem, He Gonee

Opwtoutbie yaaph!
€ yckopeHuem, ve bonee

Jinreitrsie (LeHTPOGEXHLIE) Harpy3Ku
C ycxopeHuem, He bonee

BoageitcTeue MOpPCKOro TymaHa, nnecHesbix rpubos, pocs
(ana Tpaxcthopmaropos | rpynni)

TpaxcnopTypoBka
npu Temneparype, He MeHee

Ocroenbie napamMemps!

+85°C
-60°C
+85°C
-60°c

—60.+140°C
—-60.. +85°C

98%

53,3 klla (400 mm pr. CT.)
106,7 xMNa (800 mm pT cT)

+55°C

73 W (7.59)
981 m/c? (100g)
245 m/c? (25g)
147,2 m/c? (15g)
NOCTORHHO

-60°C

3nekTpudeckue napaMmeTpbl TpaHcgOpPMaToOpOB NUTAHUA CeTeBbix Manoi MowHocty Tuna TN ¢ wacroroi
nuraonyeii cemn 50 My B HOMUHANLHOM peXUMEe aKChnyatauvm npueeaexst B Tabn 2.8.

Tabnuua 2.8. Inexrpuueckye napamerpss Tpasichopmaropos Tuna TN ¢ vacrorofi nuraroweii ceru 50 I'n
B HOMUMAUILHOM PENHME IKCILTYATALINY

Homu- Hanpmienrue eTopuuroit obmortim, B (Tok eTopuqHoiR o6mMoTku, A)
Hanb- Tok
TunoxomuHan Han nepemy-
TpaHchopmarTopa MoLLt- HO# Homepa epieodoe obmomxu
HOCTb, obMoTKM,
B-A A 11-12 13-14 15-16 1718 19-20 2122
23-24 25-26 27-28 29-30 31-32 33-34
TNN2-1-127/220-50 200 4,2 (7.5) 7(5.3) 5,2 (4,5) 45 (2) 7 (0,5) 9 (0,05)
TNN2-2-127/220-50 167 10 (2,9) 7 (5) 10(1,4) 7(0,7) 9 (0,05) -
TNN2-3-127/220-50 181 2,03/1,15 | 158(3.8) | 5,5(25) 11 (1,4) 7 (0,05) = =
TNN2-4-127/220-50 207 55(0,14) | 3,3(0,7) 14 (5,6) 5 (5.3) - -
TNN2-5-127/220-50 204 14 (5) 19,5 (2,4) - - = =

OcHoBHble TexHudeckue xapakrepucTuxy TpaHcgopmaTopoB nuTaHusa Tuna TR GpoHeBoR KOHCTPYKuMK

pexviMe HOMUHANbLHON HArPy3Ku NpuBenexsl B Tabn. 2.9,




Tabauna 2.9. daexTpuueckue napamerpi.Gpouespix Tpancopmaropos nuranusa Tuna T ¢ yacToroii nuTatowmedi
ceTH 50 ' B pexRrMe HOMMHANLHONA HATPY3KH

Tok
- Hanpsxenue
Homu- nepsuyHoil ;
Hanb- o6MoTKK, A BTopuuHoil obmoTkM, B Tuno-
TunoHomuHan Han pa3mep
TpaHcopmatopa MoLy- Homepa epieodoe cb6MOMKU MarHUTO-
Hocth, | MOPRINT | ST 14412 [ 13-14 | 15-16 | 17-18 | 19-20 | 21-22 | MPoeoAa
B A HOM puu- 1 1
HO# an () @ o’y ;v | (V)
TNN48-127/220-50 14 0,15/0,087 0,27 126 12,6 126 126 14 1.4 Wn1e6 16
TNN67-127/220-50 26 0,26/0,15 0,12 45 45 45 45 30 30 Lin16 25
TNN8s-127/220-50 14 0.15/0,087 | 0434 6.3 6.3 9 9 0.7 1.0 n16 16
TNN201-127/220-50 0,29 1,25 1,25 1,25 1,25 0,35 0,35
TNN202-127/220-50 0,188 1,24 1,24 248 2,48 0,65 0,65
TNN203-127/220-50 0,146 | 2,53 2,53 2,51 2,51 0,65 0,65
TMNN204-127/220-50 0,094 25 25 5 5 13 13
TMN205-127/220-50 1,65 0,03/0,017 | 0,063 25 25 10 10 0,65 0,65 | LWN1216
TMN206-127/220-50 0,073 5 5 5 5 1,32 1,32
TRNN207-127/220-50 0.0314 5 5 20 20 1.3 1.3
TNN208-127/220-50 0,0365 10 10 10 10 26 26
TNN209-127/220-50 0.0236 10 10 20 20 5 5
TNN210-127/220-50 0,57 1,26 1,26 1,25 1,25 0,35 0,35
TN211-127/220-50 0,396 1,25 1,25 249 248 0,35 0,35
TMN212-127/220-50 3,25 | 0,045/0,026 | 0,37 1.26 1,26 248 2,48 0,65 0,65 | Wn1220
TMNN213-127/220-50 0,288 | 2,52 .5 25 25 0,65 0,65
TNN214-127/220-50 0,147 4 4 6,3 6,3 0.74 0,74
TMN215-127/220-50 0,1 5 5 10 10 13 13
TMN241-127/220-50 1,28 25 25 25 25 0,62 0,62
TNN242-127/220-50 0825 | 2,47 2,46 5 4,96 1,29 1,28
TMNN243-127/220-50 0,552 | 249 2,46 10 10 0672 | 068
TMN244-127/220-50 14,5 0,173/0,1 0,655 3,95 3,95 6,27 6,27 0,74 0,73 | WM020
TMN245-127/220-50 0,415 5,05 5,05 10 10 2,61 261
TMNN246-127/220-50 0,242 | 4,97 5,05 20 20 5,04 5,04
TNN247-127/220-50 0,223 10 9,98 20 20 2, 59 2,58
TMN248-127/220-50 0,165 20 20 20 20 4
TMN249-127/220-50 2,56 1.25 1,25 2,51 2,51 0,35 0,35
TNN250-127/220-50 1,35 2,51 2,51 5 5 0.63 0,63
TMNN251-127/220-50 22 0,25/0,145 0,73 25 25 9,95 10 2,58 2,58 VR0 25
TMNN252-127/220-50 0,97 5,05 5,05 5,03 5,03 1,32 1,32
TMN253-127/220-50 0,61 5,05 5.05 10, 10 2,59 2,58
TMN254-127/220-50 1,76 25 25 5 5 1,34 1,34
TMNN255-127/220-50 1,18 2, 51 2,51 10,1 101 0,72 | 0,715
TNN256-127/220-50 14 4 6,3 6,3 0,72 0,72
TNN257-127/220-50 1,37 5 5 5 5 1,35 1,34
TNN258-127/220-50 31 0,34/0,197 0,88 5 5 10 10 2,61 26 LM2032
TNN259-127/220-50 0,59 5 5 20 20 1,34 1.4
TNN260-127/220-50 0,69 10 10 10 10 25 25
TNN261-127/220-50 0,475 10 10 20 20 26 26
TNN262-127/220-50 0,352 20 20 201 20,1 4.1 4.1
TNN263-127/220-50 10 1,28 1,27 1.26 1,26 0,36 0,36
TNN264-127/220-50 5,05 2,48 247 246 245 0,7 0,7
TNN265-127/220-50 57 0.615/0,36 3 5 247 245 5 4,97 0,69 0,69 | LWWM2525
TNMN266-127/220-50 1,89 248 2,48 10 9,96 2,57 2,57
TNN267-127/220-50 2,52 5 4,98 4,97 4,95 1,31 1,31




Oxonyanse Tabnuue 2.9

Tox
. HanpaxeHue
Howmu- nepBUuHON -
Hanke- obmotxu, A sTOpHoil oGmoTiH, B Tuno-
TunoHomuHan HaRA pasmep
TpaHcopmaTopa Moul BT0- Homepa esieodoe obmomxu MarHUTO-
nepsuvy-
A o P | 4492 | 13-14 | 16-16 | 17-18 | 19-20 | 21-22 | "POEOA?
HoM () Y @y | @’y | v | W
TNN268-127/220-50 1,62 4,98 4,94 10 9.86 2,57 2,55
TMNN269-127/220-50 57 0,615/0,36 1,08 4,98 498 20 20 1,34 1,34 | WMR2525
TIMN270-127/220-50 1,25 10 10 10,1 10 2,59 2,59
TNN271-127/220-50 0,815 | 9,95 10 20 20 4,97 4,97
TNN272-127/220-50 4.1 249 2,49 5 5 1,36 1,36
TNN273~127/220-50 12,5 1.25 125 125 1.25 0,42 0,42
TNN274-127/220-50 8,8 1,25 1,25 2,5 25 0,46 0,45
TNN275-127/220-50 6,35 2,51 2,51 2,51 2,51 0,68 0,68
TNN276-127/220-50 2,73 25 25 10 10 0,71 0,71
TNN277-1271220-50 72 0,72/0,42 32 5 5 5 5 1,36 1,35 LLMMVR5 32
TNN278-127/220-50 2,2 5 5 10 10 1,35 1,35
TNMN279-~127/220-50 1,2 5 5 20 20 5 5
TNN280-127/220-50 1,6 10 10 9,93 9,93 2,64 26
TNN281-127/220-50 1.1 10 10 20 20 2,62 2,62
TNMN282-127/220-50 0,815 20 20 20 20 4 4
TNN283-127/220-50 10,2 1,25 1,25 2,48 2,48 0,62 0,62
TNN284-127/220-50 55 247 2,46 5 4,98 0,61 0,61
TNMN285-127/220-50 2,98 25 25 9,95 9,95 2,61 2,61
TNN286-127/220-50 90 0,94/0,55 4.1 3,92 3,91 6,36 6,34 0,75 0,75 UInv2540
TNN287-127/220-50 2,55 5 5 10 10 2,63 2,63
TrNN288-127/220-50 1,7 5 5 20 20 1,33 1.32
TNN289-127/220-50 1.29 10 10 20 20,1 5 5

AnexTpuieckve napameTpu TpaHctopmaropoB nutaHus Tuna TIM 6poHeBoi KOHCTPYKUMKA C YACTOTOR Nw-
Taiowyei cetu 50 Ny B pexume xONOCTOro xoaa npueeaeHs: B Tabn. 2.10. OCHOBHbIE TEXHUYECKWE XapaKTepucTu-
Ku TpaHcdOpmaTOpoB NuTanua Tvna TIN crepxHeBO KOHCTPYKLMK C HACTOTON NuTatoLueh cety 50 'y B pexvime
HOMMHaNbLHOW Harpysku npuseaeHsl B Tabn. 2.11.

OcHOBHbIE TEXHUYECKUE XapaKTEPUCTHKW paccMmarpuBaeMiix TpaHcdopmartopos Tuna TN 8 pexwume xono-
CTOro xona NpueeaeHu! B Tabn 2.12.

B kauecrBe NOACHEHUA cheayeT 3aMeTUTb, YTO B ykadaHHbix Buiwe rabnuyax B rpace «Tok nepBudHOR 06-
MOTKW» AaHbl 3HBUEHWA TOKa NepBUYHOK 0B6MOTKM B BUae apobu: B uncnutene — Npu nogxknioNeHwn TpaHcgop-
MaTOPOB K CEeTU NepeMeHHOro Toka Hanpsxenvem 127 B, a B 3HameHarene — Npu NOAKIIOYEHWN K CETU Nnepe-
MEHHOro ToKa Hanps)xeHuem 220 B

TaGunua 2.10. InexTpuyeckue napamerpnt GponeBsix TparcopmarTopos nuransa runa TIHT ¢ wacroToii nuTai-
et cern 50 'y B pewiiMe XOI0CTOTO X0AA

Hanpsxenne
T BTOpU4HON OGMOoTKM, B
TunoHomunan oKk
TpancchopmaTopa :g::g:::ox Homepa ebieodos obmomxu
' 11-12 13-14 15-16 17-18 19-20 21-22

[0} U (1) @'y ) (Vi)
TNN48-127/220-50 0,110/0,064 138 13,8 13,8 13,8 15 1,5
TNN67-127/220-50 0,245/0,142 47 47 47 47 315 31,5
TNN88-127/220-50 0,120/0,069 6,5 6.5 9.6 9,6 0,81 0,1




INpononxenne Tabaunes 2.10

Hanprxexue
Yo BTOpUdHON OGMOTXU, B
TunoHomuHan o
Tpencdopaaropa gzz:::o: Homepa epieodoe o6MomKu
) 11-12 13-14 15-16 17-18 19-20 21-22

(n oh ) ') V) (Vo
TNN201-127/220-50 1,35 1,36 1.4 1.41 0,39 0,39
TMNN202-127/220-50 1,36 1,35 2,76 276 0,73 073
TNN203-127/220-50 2,78 2,78 2,75 275 0,73 0,73
TNN204-127/220-50 2,76 2,76 5,53 553 143 1,46
TNN205—-127/220-50 0,021/0.0125 276 2,76 11.05 111 0,73 0,73
TMNN206-127/220-50 5,52 5,52 5,52 5,52 1.48 1,46
TNN207-127/220-50 5,58 5,58 221 22,2 1,46 1.46
TNN208-127/220-50 1.1 11,1 11,2 11.25 292 2,92
TMNN208-127/220-50 11,15 11,15 22,4 225 5,57 5,62
TMN210-127/220-50 1.4 14 14 14 0,4 04
TMNN211-127/220-50 14 14 28t 2,81 04 04
TNN212-127/220-50 14 14 2,81 2,81 0,73 0,73
TNN213-127/220-50 281 281 2,81 2,81 0,73 0,73
TNN214-127/220-50 0.31/0,018 4,46 4,46 7,05 7,05 0,83 0,83
TNN215-127/220-50 5,68 5,68 112 113 1.47 1,47
TN216-127/220-50 11,2 11,2 113 114 2,95 2,95
TNN217-127/220-50 1.1 112 22,5 22,6 294 294
TNN218-127/220-50 111 1.1 26 227 5,63 5,63
TNMN215-127/220-50 1,41 1.4 141 1,41 0,39 0,39
TMNN220-127/220-50 282 2,82 282 282 0,74 0.74
TNN221-127/220-50 282 2,82 5,62 6,62 1,49 1,49
TNN222-127/220-50 2,82 2,82 11,25 11,35 0,74 0,74
TNN223-127/220-50 0.45/0,026 5,62 5,62 5,62 5,62 1.41 1,41
TNN224-127/220-50 5,55 5,55 11.1 1.1 29 29
TNN225-127/220-50 11,35 11,35 24 225 29 29
TNN226-127/220-50 22,5 22,4 228 22,85 4,48 4,48
TNN227-127/220-50 142 1,42 1,42 1,42 04 04
TNN228-127/220-50 1.42 1,42 2,84 2,82 0,76 0,76
TNM225-127/220-50 2,84 284 284 2,84 0,76 0,76
TIN230-127/220-50 284 284 55 5.57 0,76 0,76
TNN231-127/220-50 2,84 284 11,25 11,25 294 2,94
TNN232-127/220-50 5,58 5,78 11,4 115 3,05 3,05
TNN233-127/220-50 0,085/0,049 5,68 5,68 225 22,7 1,45 1,45
TNN234-127/220-50 11,25 11,25 114 114 2,94 2,94
TrNN235-127/220-50 14 115 225 22,8 2,94 2,94
TNN236-127/220-50 114 14 226 23,7 5,64 5,67
TNN237-127/220-50 22,5 22,7 28 229 4,56 4,56
TNN238-127/220-50 5,63 5,63 113 114 1,47 1.47
TNN2358-127/220-50 1.41 1,41 1,41 141 0,38 0,38
TNMN240-127/220-50 1,41 1.4 287 2,82 0,38 0,38
TNN241-127/220-50 2,82 2,82 282 2,82 07 07
TMN242-127/220-50 2,82 2,82 5,64 5,64 1,47 1,47
TNN243-127/220-50 0,125/0,073 282 2,82 114 15 0,75 0,75
TMNN244-127/220-50 447 447 7,03 7,03 0,83 0,83
TNN245-1271220-50 5,63 563 114 114 2,94 2,94
TNN246-127/220-50 5,64 5,64 227 229 5,74 5,74
TNN247-127/220-50 114 114 22,5 22,6 2,94 294
TNN248-127/220-50 225 22,6 22,6 227 4,52 4,52




Oxcoryanne Tabnnues 2.10

Hanpsxexue
Tok eTopuHOi 0GMoTku, B
TunoHoMuHan nepeuyHoOR
TpaHcopmaTopa obmoma, A Homepa ebieodoe obmomxu

11-12 13-14 15-16 17-18 18-20 21-22

(in w'y ()} ) (VY (v

TMNN249-127/220-50 1,43 1,43 2,85 285 0.38 0,39
TINN250-127/220-50 0.13/0,077 2,85 2,85 57 57 0,71 0.71
TMN251-127/220-50 2,85 285 11,3 114 2,93 293
TNN252-127/220-50 57 57 57 5.7 0,71 0,71
TNN253-127/220-50 57 57 11,25 11,25 2,93 293
TNN254-127/220-50 2,82 2,82 5,65 5,65 1,51 1.51
TIN255-127/220-50 2,82 2,82 11,3 113 08 0,8
TNN256-127/220-50 4,44 444 7,05 7,05 0.8 08
TNN257-127/220-50 0,164/0,095 5,65 5,65 5,65 5,65 1,51 1,51
TNN2568-127/220-50 5,65 5,65 113 113 293 293
TNN259-127/220-50 5,65 5,65 22,4 22,6 1,51 1,51
TNN260-127/220-50 11,34 11,34 11,34 11,34 283 283
TMNMN261-127/220-50 113 113 22,6 226 2,93 2,93
TMNN262-127/220-50 226 226 228 228 4,44 4,44
TMNN263-127/220-50 1,43 143 1,43 143 0,4 04
TMN264~127/220-50 2,85 285 2,85 2,85 0,81 0,81
TMN265-127/220-50 2,85 2,85 5,7 57 0,81 0,81
TNN266-127/220-50 285 2,85 114 114 2,96 2,96
TMNN267-127/220-50 0,21/0,125 57 57 57 57 1,53 1,53
TNN268-127/220-50 57 57 114 114 2,96 2,96
TNN269-127/220-50 57 57 228 228 1,53 1,53
TNN270-127/220-50 11,4 114 11,4 114 2,96 2,96
TNN271-127/220-50 114 11,6 228 228 57 57
MNN272-127/220-50 28 28 5,6 5.6 1,52 1,52
TNN273-127/220-50 133 1,33 133 133 0,44 0,44
TNN274-127/220-50 1,41 1,41 2,82 2,82 0,51 0,51
TNN275-127/220-50 28 28 28 2,8 0,76 0,76
TNN276-127/220-50 28 28 112 11,2 0,76 0,76
TNN277-127/220-50 0,26/0,15 56 56 5,6 5.6 1,52 1.52
TIN278-127/220-50 5.6 5.6 11,2 1.2 1,52 1,52
TNN279-127/220-50 56 5,6 223 223 56 5,6
TNMN280-127/220-50 11,2 11,2 11,2 11,2 292 292
TNM281-127/220-50 11,2 11,2 221 21 2,92 2,92
TrnN282-127/220-50 22,1 22,1 223 223 4,45 4,45
TNN283-127/220-50 13 13 2,75 275 0,64 0,64
TMNMN284-127/220-50 275 2,75 55 55 0,64 0,64
TMn285-127/220-50 2,75 2,75 11 11 291 2,91
TNN286-127/220-50 0,33/0,19 4,26 4,26 6.9 6.9 0,82 0,82
TNN287-127/220-50 55 55 1 11 2,91 2,91
TMN288-127/220-50 55 5.5 22 22 1,46 1,46
TMN28s-127/220-50 11,15 11,15 223 223 5,6 5.6

Tatnnua 2.11. InexTpuueckne napamerps! crepxHeBnix TpancdopmaropoB nuramua Twna T ¢ gacrorofi nu-
Tawoweli ceru 50 'y B pesmrme HOMHHANBHONA HAMPY3KH

ToK nepBUNHOIA HanpsweHue
Homu- o6mMoTKK, A BTOpHYHOW 0EMOTKK, B
TunoHoMuHan HanbHan Tunopasvep
TpancdopMaTopa MoLy- _— aro. Homepa exeodoe obmomxu Mar::fonpo-
ey iy e | 1112 13-14 15-16 BoAa
Hol 17-18 19-20 21-22
TMMN290-127/220-50 12,5 1,25 25 0,62
TNN291-127/220-50 6,25 249 5 1,42
TNN292-127/220-50 4,08 2,49 10,1 0,62
TIN293-127/220-50 495 4,06 6,32 0,62
TNN294-1271220-50 110 1,08/0,62 4,85 5 498 1,46 NNM22x32x58
TNN295-127/220-50 1,84 5 20,2 5
TNN296-127/220-50 2,44 10 10,65 2,65
TNN297-127/220-50 1,53 9,93 20 5,05




Oxonuanue Tabamuun: 2.11

Tox nepsuyHON Hanpshxenve
Homu- obmorin, A BTOpUNHOA 06moTin, B
TunoHoMuHan HanbHaf Tunopasmep
Tpaxcgopmaropa Mow- Homepa ebieodos obmomku marHuTonpo-
mocms, | MEERIC A 11~12 13-14 15-1 BoAa
B A HaiA puy- = 6
O 17-18 19-20 21-22
TNN298-127/220-50 24 1,25 1,25 0,3t
TNN299-127/220-50 16,7 1,25 2,49 0,31
TNN300-127/220-50 12 25 2,49 0,63
TNN301-127/220-50 83 2,48 4,98 0,62
TNN302-127/220-50 45 2,46 9.9 245
TNN303-127/220-50 135 1,4/0,79 6 4,95 4,93 1,56 NNM27x40x36
TNN304-127/220-50 3,85 4,92 10 245
TNN305-127/220-50 1,53 19,8 19,8 4
TNN306-127/220-50 2,56 4,85 20,2 1,55
TNN307-127/220-50 3 10 10 2,49
TNN308-127/220-50 2,07 10 20 248
TNN309-127/220-50 18,2 1,28 2,56 0,64
TNN310-127/220-50 9,15 253 5,05 1.28
TNN311-127/220-50 5,35 25 10 2,5
TNN312-127/220-50 160 1,53/0,88 2,29 101 20,2 5,05 NNM27x40x46
TNN313-127/220-50 7.25 4,11 6,31 0,625
TNN314-127/220-50 4,92 5 10 1,28
TNN315-127/220-50 2,67 5.05 20,2 5,05
TNN316-127/220-50 25,6 1,25 25 0,31
TNM317-127/220-50 18,6 25 2,49 0,622
TNN318-127/220-50 12,9 2,48 5 0,62
TNN319-127/220-50 200 2,03/1 18 8 25 10 0,625 NNM27x40x58
TNN320-127/220-50 93 5 5 1,25
TNN321-127/220-50 4 5 20 1,26
TNN322-127/220-60 3,2 10 20 248
TNN323-127/220-50 24 20 20 4,07

TaGaHua 2.12. DaexTpuueckue nNapamerpn: crepikHeBmx TpaHcopmaropos nutanuns Tuna TIHI ¢ 4acroroft nu-
Talouefi cetr S0 I'u B perkume x0n0CTOr0 X008

Hanpsokenue, B
TunoHomuHan Tox A Homepa ebis0008
TPachopuaTopa 11-12 13-14 15-16
17-18 19-20 21-22

TNN290-127/220-50 1,37 2,75 0,68
TNN291-127/220-50 2,81 5,62 1,63
TNN292-127/220-50 2,61 11,5 0,7
TNN293-127/220-50 0.42/0.25 4,62 7,16 0,69
TNN294-127/220-50 ! ' 5,63 5,63 1,63
TNN2985-127/220-50 5,63 22,7 5,63
TNN296—-127/220-50 1,3 11,31 3

TNN297-127/220-50 11,31 22,62 5,76
TNN298-127/220-50 1,35 1,35 0,33
TNN299-127/220-50 1,35 2,7 0,33
TNN300-127/220-50 27 2,7 0,67
TNN301-127/220-50 2,76 5,52 0,69
TNN302-127/220-50 2,76 1 2,76
TNN303-127/220-50 0,5/0,29 5,52 5,52 1,72
TNN304-127/220-50 5,52 11 2,76
TNN305-127/220-50 221 221 4,48
TNN306-127/220-50 5,52 24 1,72
TNN307-127/220-50 11 1 2,76
TNMN308-127/220-50 1 22,1 2,76
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Oxonuanue Tabanust 2.12

Hanpsoxerive, B
TunoHomuxan Tok, A Howmepa ériso0os
Tpaxncgopmaropa 11-12 13~14 15-16
17-18 19-20 21-22
TNN309-127/220-50 1,35 2,7 0,67
TNN310-127/220-50 2,76 5,52 1,38
TNN311-127/220-50 2,76 11,05 2,76
TNN312-127/220-60 0,54/10,31 11,05 221 5,52
TNN313-127/220-50 4,47 6,88 0,69
TNN314-127/220-50 5,52 11,05 1,38
TNN315-127/220-50 5,62 221 5,52
TNN316-127/220-50 1,34 2,68 0,33
TNN317-127/220-50 2,68 2,68 0,67
TNN318-127/220-50 2,68 5,36 0.67
TNN3198-127/220-50 0.43/0.25 2,71 10,85 0,67
TNN320-127/220-50 * ’ 5,42 542 1,36
TNN321-127/220-50 542 21,7 1,36
TNN322-127/220-50 10,85 21,7 2,71
TNN323-127/220-50 21,7 21,7 4.4

SHaueHUA HaNPSXXeHNA Ha OTBOAAX NepBUYHOI 06MOTKM TpaHcgopmaTopoB nuTaxus Tvina TN npuBepeHb: B

Tabn. 2.13.

Tabauua 2.13. Hanpsizkenun Ra orBoaax nepBuunoil obmoriu tpanchopmaropos nuranun tuna TIII ¢ sacroroit

nuTaomed ceru 50 I'y

Twn Homepa oTeofoB HanpseHue
TpaHchopmaropa nepeuyHOi oGMoTin Ha oTBojax, B
11n2,6n7 100
1w3,6ns 120
TNNe7, TNMN4B,TNNBS 114609 127
115 6un10 134
1u3,6mn8 100
2n3,7u10 107
TNN201 — TNN323 214,718 120
2n5,7u10 131
1u2,6n7 7
2n3,7u8 100
TAN2-1, TAN2-2, TNN2-3, TNN2-4, TNN2-5 314.809, 10
4157110 10

105,5)~

1036
100

95

-60 +30 +85 47

Puc 27 Tpadux Havenenmn HanpaieHus BTOPHHHBIN 0OMOTON rpancdop-
MATOPOB B peKiME HOMHHANBHOII HAMPYIKK B 3aBKCHMOCTY OT TeMIepaTyph
oxpyxaiowefi cpeant / — HutOOTBUUL YX0O HONDAWEHUR OM 3INGNEHUR,
uU3NEPENNOZ0 NpU HOpMATLHOU mesnepanmype 2 — CpeOHuii yX00 HaNpAXce-
HILA 01N SNQYeHIS UMEPRHHOZO0 NPU HOPMAALHOL meMnepany pe

11

MakcuMarnetbie OTK/IOHEHNS HanPsOKEeHWUA
BTOpU4HBIX 0OMOTOK TpaHctopmaTopos Nu-
tanma Tuna TIM, M3aMepeHHbie Npu Hop-
MarnbHBIX 3HAYEHWAX BHELLHWUX BO3JENCT-
syiolux chakTopoB, cocraenswT 5% ans
OCHOBHLIX U * 10% Ana scnomorartencHbix
obmorok Hauvbonbwme OTKNOHEHWMA Hanps-
WEHWHA BTOpuYHBIX 0BMOTOK TpaHedopmarto-
poB, namepeHHbie B YCNOBUAX NOBLILLEHHOR U
NOHWKEHHON  Temneparypbl, COCTABNAIOY
£5..9% AnA ocHoeHbix M +13..23% Aans
BCrnoMorarenpHelx 0OMOTOK. XapakTep 3aew-
CYMOCTU M3MEHEHUST HAaNPSOKEHUA BTOPUMHBIX
o6MoTok TpaHctopmaTopos8 B HOMMHANEHOM
pexamme OT temnepartypel OKpyXaiowjen cpe-
Abl NokazadH Ha puc 27 ConpotueneHwe
M30NALMKM TPAHCHOPMATOPOB NUTAHUA TMNA
TN npu Temneparype + 85 °C — He Metiee
20 MOm [pu Bo3peiicTBUM B TEUEHNE CYTOK
MOBLILLEHHOW BNAXHOCTW Bo3pyxa ao 98%




npu remneparype + 40 OC conporuenetue MsoNALMKM TpaKchopmaTopoe nuTaHua Tuna TTT BcekNMMaTyEeckoro
ncnonHexlus B coctasnaet 50 MOm u Boile, a gna TpaHcgopmaropos ucnonHenus YXIT — 20 MOm u eviie

AnexmpuvecKue cxemsl!

TpaHchopmaTophl NMUTAHUA CETEBbIe MASot MOLLHO-
cm tuna TN OTHOCATCR K Tpynne MHOrooBMOTOUHBIX
TpaticgopmaTopos € GonbluMm KONMMHECTBOM OTBOAOB OT
nepenuHON 06MOTKM, KOTOPbIE MCNONL3YIOTCA B KAYeCTBe
KOoMNeHcaLmoHHbIx 06moTok puy akcnnyataumuy nepewy-
Hble ¥ BTOopudHLe 0BMoTku MOryT 6uiTh coeawHeHH no-
cheposarenbHo Mnu napannensHo Cxembl COeRMHeHN
0BMOTOK NOKa3aHbl Ha puCc 2 8 BapwarTbl NOAKNIONEHUA
TpaHchopmatopos nuradua Tuna TrMN k ceTw nepemen-
Horo Toka HanpsbkeHuneM 127 unu 220 B » wacrortoi nu-
Taowlein cetu 50 My npueegetbl B Tabn 2 14u2 15

IneKTpuyeckue Cxembl TpaHC(PopMaTopoB NUTaHWRA
Tuna TMMN2 ¢ vacroToit nutaiowen cety 50 My nokaszaHb!
Ha puc 29 [puHuMnuanbHble aneKTpuHecKue Cxembl
Tpaschopmaropos nuranua Tuna TN ¢ vacTtoron nu-
Tawowei cetu 50 My nokasaxbl Ha puc 2 10 MNpuHywnu-
anbHbIe ANeKTpuNeckrne cxemMbl TPaHCOPMaTopoB TUNOB
TMNN48 TNN67 w» TrMNB88 ¢ wacrovoit nuTaOLlen cetv
50 My nokasatibi Ha puc 2 11
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Puc 2 10. Daextpuueckue cxevts TpaHchopmaropos Tuna TII
¢ yaciotoit nirratouted cetr 50 C w4 — Gpornesou noscmpy syt
¢ nanpryceruess 127/220 B 6 — cnepixnesou noncmp) \yuu ¢
nanpaxcermen 127 220 B e — Gporesou noncmpyayuu ¢ Ha-
npaxceriuew 220 B 2 — cmepxcreeol nonempyryuu ¢ Hanpr-
wewuen 220 B

Ptic 2 11 Dnenrpiiucckan cxera 1pachopMaTopes nia
ITIN+8 TIN67 [M11b8 « vacto10ii tin 1a0ueii cetn SO My



Tabauua 2.14. Hanpsxenus Tpancopmaropos nutanus Tuna TIIII (3a uckeatovenunem Tparcdopmaropos,
yxazaHubix B Ta6a. 2.15) x ceTd nepemennoro Toxa uacrorofi 50 'y

KoncTpykyun Tpaicopmaropa
HomuHansHoe HomunaneHoe Bponesasn Crepxiesan
HanprxeHve HanpsxeHue BeiEob Brisogbl
cetn, nepsuiHon CoeavHeHus Ha xoTopule Coeantexns Ha KoTophie
B 06MOTKM BLBOAOR nopaerca BbIBOAOB nopaercs

HanpskeHue HanpsokeHne

220 anz 2u9 3u9 2u7

127 vnn 220 16 1ué4 19 1n4

127 (41 9) 619 @ n6) 61 9)

220 220 - 2u9 KY'K:] 2u7

Tabasua 2.15. IMoasatouense Tpanchopmatopop nuTanun tuna TI2, TIIN4S8, TIIIG67, TIINISS
X CeTH nepeMeHHOro ToKa sacroroii 50 'y

HomunansHoe BbiBO4LI, HA KOTOpLIE
Tun TpaHcopmaropa HanpsoxkeHve Coeguterun BLIBOAOB nogaerca
cetn, B HanpfOKeHue
TNN2-1, TAN2-2, 220 4n9 2u7
TNN2-3, TAN2-4
TNN2-5 127 11410,516 1156110
TrN4s, TN67, 220 2u6 1ns
Tnnes 127 146,416 1m4,619
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