BbIBOP 3AJTAHUA

Kaxnplii CTyZE€HT BBINOJHSAET KOHTPOJBbHYIO pPAOOTYy B COOTBETCTBUU C
3aJJaHuEM, KOTOpPO€ OMNpEeNeNseTcs TPEX3HAuHbIM IMH(POM, BBIIaBAEMbIM
IPEIo/aBaTeIEeM.,

HcxonaHble JaHHbIE AJI1 pacueToB BBIOMpPAIOTCS MO Taba. 1 B 3aBUCMMOCTH OT
WHIUBUyJIBHOTO mudpa.

1o yka3aHHbIM B TaOaMIlEe JaHHBIM TpeOyeTcs:

1) paccunrate TpaHcPOpMaTOp MaJOW  MONIHOCTH C  BO3IYIIHBIM
OXJIaKJCHUEM;

2) BBITIOJIHUTH YEPTEK PACCUIUTAHHOTO TpaHCHOopMaTOpa.

Ha pucynkax 1, 2 w 3 nmpencraBieHbl pasiaudHble KOHCTPYKIIMH

MAarauToIIpoBOI0B TpaHC(bopMaTopa, HGO6XO,Z[I/IMI>IG AJIS1 BBIIIOJIHCHHUSA YCPTCIKA.



Tabnuya 1
HcxoaHble JaHHBIE
HaumenoBanue Howmepa BapraHTOB
BEJIMYHMH ol 1] 2] 3456 [ 7] 8] 9

Bapuanm onpeodenaemcsa no mpemoeit yugpe wiugpa

H

Ua“fg”‘e‘*“e 100 | 250 | 300 | 250 | 300 | 250 | 220 | 220 | 300 | 150
29

I1

OJIHAsi MOIITHOCTh 45 50 | 150 | 65 | 140 | 65 200 | 100 | 120 90
S,,BA

Koaddunuent

0706506 |08 |08| 08 |05 ]| 0,75 |065]| 0,8
MOIIHOCTH COS @,

Hanpsixenne
U. B 63| 12 | 63 | 12 15 | 36 24 6,3 18 15
3
IlosHas MOIIHOCTH
S. BA 50 30 20 80 35 | 60 60 100 50 100
39
Koaddpumment

10|10 (10| 10 |08 | O7 | 10 | 1,0 0,9 1,0

MOIIIHOCTH COS ¢ 3

Bapuanm onpedenaemcsa no emopoii yughpe wiugppa

Hampsxenune

IepBUYHOI 0GMOTKH 127 | 220 | 380 | 115 | 380 | 220 | 380 | 220 | 127 | 220
U,B

q

fa";‘fa ToKa 50 | 400 | 50 | 400 | 50 | 400 | 50 | 400 | 400 | 50
PacuetHoe ycnoBue | M C M| M C C M M C M

Bapuanm onpeodenaemcsa no nepeoit yugpe wughpa

Temneparypa
OKpYKaroIIel Cpeibl, 35 40 45 30 35 40 45 30 35 40
°C

Ipumeuanue. M — MuHuMyM Maccel, C — MUHUMYM CTOUMOCTH.
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1 METOJAUKA PACYHETA TPAHC®OPMATOPA

Mertonuka pacueta omHO(A3HOTO TpaHchopMaTOpa MAOH MOIIHOCTH

M3JI0’KEHA Ha OCHOBE CIIEIMAJIBHON uTepaTypsl [1, 2].

1.1 Onpenenenue pac4eTHOM MOITHOCTH

Jis  ompeneneHuss pacyeTHONM  MOIMHOCTH  TpaHcpopmaTopa  MOXKHO
BOCIIOJIb30BAaThCS IPUOTMKEHHOM PopmyIioi
S, ®S3,+35;,BA, 1)

rac SZ ) 83 — HOMHUHAJIBHBIC ITOJIHBIC MOIIMHOCTH BTOPHUYHBIX O6MOTOK, BA.

[Ipu (82 +S3)S100 BA crenyer yTOYHUTH pPacyeTHYHO MOIIHOCTH IO

dbopmyiie
S, ~05(S, + S, \1+1/n7), BA, (2)

rae n— koahdunuent nonesnoro naevicteus (KIIJ[) BeiOupaeTrcs B COOTBETCTBUU C

tabum. 2.

Tabnuya 2
BoiGop K/
Yacrora, | Benuuuna KII/] npu pacyeTHoi MmomiHocTH TpaHchopmaropa, BA
I'n 15...50 50...150 150...300 300...1000
50 0,6...0,8 0,8...0,9 0,9...0,93 0,93...0,95
400 0,87 0,87...0,94 0,94...0,96 0,96...0,97

1.2 Bb100Op KOHCTPYKIMH MATHUTONPOBOIA

Bb160op KOHCTPYKIIMM MarHUTONPOBOJAA MPOU3BOIUTCS B COOTBETCTBUHU C
BEJIMYUHON PACYETHOW MOIIHOCTH U YaCTOTOW MUTAIOIIETO HAMPSIAKCHUSA.
Hns tpancopMatopoB ¢ MakcUMalbHBIM HampsbkeHuem jgo 1000 B mpu

gactoTax 50 u 400 ['y MOKHO MCTIONIB30BATh CIAEAYIOUIME PEKOMEHAAIUU.
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[Ipu wmomHOCTIX 10 30 BA pekoMmMeHAyHOTCS IJIaCTUHYAThIe OpOHEBBIC
TpaHcpopMaTOphl, MOCKOJIBKY OHH TEXHOJIOTHYHEE B M3TOTOBJICHHHM M TIPOIIE IO
KOHCTPYKIIUH.

[Ipu momHOCcTAX OoT 30 g0 100 BA pekoMeHayeTcsi M3rOTaBIMBATH TaKkKe
OpoHeBbie TpaHCHOPMATOPHI TPH HCIOJB30BAHWM KaK IIACTUHYATHIX, TaK U
JIEHTOYHBIX MArHUTONPOBOJIOB B 3aBUCUMOCTH OT pacueTHoro ycioBus (C —
IJIacTUHYaThie, M — IEHTOYHBIE).

st TparcdopMaTopoB MOIHOCTRIO cBbime 100 BA mpumensitores u
OpoHEBBIE U CTEp)KHEBBbIE cepAcuHUKH. OpHako Oosee BBITOJAHBIMH SBIISTIOTCS
CTEp KHEBbIE TpaHCHOPMATOPHI C ABYMSI KAaTyIIKaMU U JICHTOUYHBIMU Pa3beMHBIMU
CEepACYHUKAMH, TOCKOJbKY OHM HMEIOT OOJBIIYI0 MOBEPXHOCTh OXJAXKACHUS U
MEHBIIIYIO CPEHIOI JUIMHY BUTKA IO CPaBHEHUIO ¢ OpOoHEBBIMU. OKOHYATEIHLHOE
pelieHre o0 BhIOOpE KOHCTPYKIIMM MarHUTONPOBOJA B JAaHHOM CJydae 3aBUCUT OT
YCJIIOBUSI pacyera. [Ipy MHHUMyME CTOMMOCTH IIeJIecOOOpa3eH OpOHEBOM

HHaCTHanTBIﬁ, a IIpu MUHUMYMC MAacCCBhbI — CTep}KHeBOﬁ JICHTOYHBIN.

1.3 BbiGop MaTepuaJia cepae4HUKA

/{1 ymMeHbIIEeHUs TOTEPh HA BUXPEBBIE TOKM CHHKAKOT TOJIIMHY CTAJIH, HO €€
YMEHbILIEHUE MpH JAaHHOW 4YacToTe LelIecOO00pa3sHO TOJIBKO 1O ONpPEIeIeHHBIX
IIPENEIIOB, MOCIE YEro POCT MOTEPh HA THCTEPE3UC CBOAUT HA HET YMEHBIICHHE
IIOTEPh HA BUXpEBbIE TOKU. Clle10BAaTENBHO, IS KaXKOW YaCTOTHI CYLIECTBYET CBOS
ONTUMaJIbHAs TOJIIMHA MaTEpHUaa.

[Tpu BBIOOpE CcTanmM Il CEPlIEYHUKA CIIEIYET YUYUTHIBATh, YTO MPH YMEHbBIICHUH
TOJILIMHBI JIMCTOB BO3PAacTaeT CTOMMOCTh TpaHc(hopMaropa, HO Hapsiay C 3TUM
YMEHBILIAKOTCS YAEIbHBIE TIOTEPH.

Beibop Mapku cTand W ee TOJNIIUHBI MPOU3BOJUTCS B COOTBETCTBUU C
3aJIaHHON YaCTOTOW CETH U YCJIOBHEM pacyeTa (MUHUMYM CTOMMOCTH MM MUHUMYM

MaccChl) B COOTBETCTBUU € Ta0. 3.



Tabnuya 3
Bb100p TOJNIIMHBI 1 MAPKH CTAJH
f,I'n PacueTHoe ycnoBue Mapxka cranu Tonmuna, MM
MUHUMYM CTOMMOCTH 1512 0,35
>0 MuHUMYM MacChl 3411 0,35
MUHUMYM CTOMMOCTH 1521 0,2
00 MuHUMYM Macchl 3411 0,2

1.4 BpiOop npeaBapuTeIbHbIX 3HAYEeHUH MAKCUMAJILHOI MATHUTHOM

MHIYKUMHA B, , IVIOTHOCTH TOKA | , KO3 duuHenTa 3anoaHeHns okHa K,

Makc

1 k03(punmenTa 3anoTHeHUs1 MarHUTONpoBoaa K,

[IpuBenennpie B Taba. 4...7 3HA4YEHUS YKa3aHHBIX BEJIMYUH MOTYT
UCIIOJIb30BAaThC KaK pPEKOMEHIyeMble [UJIsi TpaHC(POpMATOpPOB IMPU BEJIUYMHE

HaIpsHKEHUS Ha 3a)KuMax oOMOTKH, He mpebimatoieit 500 B.

Tabnuya 4
BLIGOp MATHUTHOI MHAYKIMH
Konctpykius MaruuTHas UHAYKUUS By, 11, ipu S,, BA
MATHITTONPOBOAE 1 £ 1oy [15..50 [50...150 | 150...300 | 300...1000
bponesas mmactuHyaTas 1,3 1,35 1,35 1,3
BbponeBas neHTOYHAs 50 1,65 1,65 1,65 1,65
CrepxHeBas JICHTOUHAs 1,6 1,7 1,7 1,7
BpoueBas nnactuHuaras 1,2 1,2 1,15 1,0
bponeBas nenTouHas 400 1,4 1,4 1,4 1,3
CreprxHeBas JICHTOYHAS 1,6 15 1,3 1,0




Bp10op miioTHOCTH TOKA

Tabnuya 5

KoncTpykius MarHuTonpoBo/ia [T10THOCTH TOKA ), A/MM ?, npu S,, BA
f,Tm | 15...50 | 50...150 | 150...300 | 300...1000
bponeBas nnactuH4aTas 30..24 12,4...2,0 [ 2,0...1,7 1,7...1,4
bponeBas neHTouHas 50 35...2,7 12,7...24 |2,4...2,3 2,3...1,8
CrepxHeBasi IEHTOYHAS 5,2...3,8 13,8...3,0 [3,0...2,4 24...1,7
BpouneBas nmnactuHuaras 5,5...5,0 [5,0...4,0 [4,0...2,8 2,8...1,6
BponeBas nenTouHas 400 7,8...6,5 16,5...4,0 |14,0...2,7 2,7...1,5
CrepxHeBask ICHTOYHAS 9,6...56 5,6...3,513,5...2,8 2,8...1,8
Tabnuya 6

Bb10op ko3¢ppunmenTa 3anojJTHeHUsI OKHA

Konctpykius KoaddunmenT 3anonnenus okua K, mpu S,, BA

MarHUTOIPOBO/IA f, ' 15...50 50...150 | 150...300 |300...1000
bponeBas macTiuHUaTas 0,25...0,26 | 0,26...0,27 | 0,27...0,30 | 0,30...0,33
BbponeBas neHTOYHAs 50 [0,23...0,26 | 0,26...0,27 ] 0,27...0,30 | 0,30...0,33

CrepxHeBas ICHTOYHAS 0,21...0,24 1 0,24...0,25 | 0,25...0,30 0,30
bponeBas nmactuHuaras 0,19...0,23 1 0,23...0,25 | 0,25...0,26 | 0,26...0,30
BpoHeBast JICHTOYHAsT 400 [0,17...0,19|0,19...0,25 | 0,25...0,26 | 0,26...0,30
CreprxHeBast ICHTOYHAS 0,15...0,21 | 0,21...0,24 0,24 0,24...0,30
Tabnuya 7

Bb100op ko3(ppunHeHTa 3a110JHEHNS] MATHUTONIPOBO/IA

KoadduimenT 3anoaHeHust MaruuTonposoza Ke,,

Konctpykius
IIPY TOJIIIMHE CTAJIU, MM
MarHUTOIIPOBOIa
0,1 0,15 0,2 0,35
[Tnacruayaras 0,7 (0,75) — 0,85 (0,89) 0,9 (0,94)
JlenTouHas — 0,9 0,91 0,93

Ipumeuanus: 1) KoapduumueHnTsl 3an0IHEHUS U TUIACTUHYATBIX CEPJCUYHUKOB YKa3aHbI
IpU U30JSLMU TUIACTUH JakoM Wi ¢ocdaTtHol mieHko (B ckobOkax). 2) KoadpdunueHTs
3aII0JIHEHUS ISl JIEHTOYHBIX CEPJEYHUKOB YKa3aHbl IPY U3TOTOBJIEHUHU UX METOJOM IUTAaMIIOBKHU U

TUOKM JIEHTHI.
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1.5 Onpenenenue TOKOB B 00MOTKAaX

AKTUBHAs U peakTUBHAs COCTaBIIAONINE TOKa |, mepBUUHON OOMOTKHU

I - S,-cosp, +S,-coso, A, (3)
n-U;
Ilp:SZ-S|n(p2+S3-sm(p3+IH’A . (4)

n-U,
BenuuuHa TOKa HaMarHMYMBaHUsA |, JUIi MaJoMOIIHOro TpaHc(opmaropa
MpPEBAPUTEIILHO MOKET OBITh MpHHATA B mpeaenax 35...50 % oOT axTHBHOM

cocraBisiforeit |, (Beanuuua |, yTOYHSCTCS B OCICAYIOIEM pacyere).

Tox nmepBUYHOM 0OMOTKH HAXOIUTCS 11O (hopMyIie

=yl + 15,7, A (5)

Toxu BTOpUYHBIX 0OMOTOK ONpEIETsI0TCS 10 hopMyIam
1,=S,/U,, A, (6)
l,=S;/U,, A 7)

1.6 Onpenenenne ceyeHU U TMaAMEeTPOB MPOBOIOB 0OMOTOK

[IpenBapuTesibHblE 3HAYEHMS IUIOIIAJEH IIONEPEYHBIX CEYEHUU MPOBOJIOB

0OMOTOK PacCUUTHIBAIOTCS 1O (hopMyiaM

I I |
' 1 2. ’ 2 2. ' 3 2
q1:- ,MM, q2:- 9MM1 q3:. 9MM1 (8)

Jcp Jcp Jcp
rre I, 1,, I3 — TOKM COOTBETCTBYIOIINX OOMOTOK, A;

: 2.
Jo, — CpenHee 3HaYCHHUE IUIOTHOCTU TOKa B OOMOTKaX, A/MM’;

4, O3, Q3 — MpeABapuUTENbHBIC 3HAYCHUS IUIOMIAJCH MMOMEPEUYHBIX CCUCHUI

2

MPOBOJOB OOMOTOK, MM".
[To Tabnure CTaHAAPTHBIX CEYCHUH M JUAMETPOB MPOBOAOB (cM. mpui. 1)

2
BbIOMPAIOTCS OKOHYATEJIbHBIE CEUEHHs] NMPOBOAOB OOMOTOK (;, (,, O;, MM°, HX
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auamerTpsl 6e3 uzomsanuu d,, d,, d, MMZ, U AuamerTpsl ¢ uzossuuei d,, , d,, , dg,,
MM,

Boibop Mapku mnpoBoja oOmpenessieTcss BETUYMHOW pabdouero HampsKeHUs
O0OMOTKH.

[Ipn nanpsokenun obmorok A0 500 B u Tokax 1O HECKOJIBKHX aMIiep
pEKOMEHyeTCcsl NpUMEHATh npoBoaa Mmapok [I9B-1 (momyctumas temneparypa
Harpesa 105 °C), TIDBTJI-I (120 °C), II9TB (130 °C), IIC]J (155 °C), TICAK
(180 °C).

[Ipu BBIOOpE MpOBOJA CiienyeT MPUHATH pabouyto Temmeparypy (Q <105 °C),
JUTsL KOTOPOM pekoMenayeTcs poBoi Mapku [I19B-1 1o auametpos 1...2 MM 1 Mapku
IICH nyist nuameTpoB Oosiee 2 MM.

[Io BBIOpaHHBIM CEYEHHUSIM TPOBOJAOB YTOUYHSIOTCS IUIOTHOCTU TOKa B
0OMOTKaX:

= (;—1, A/MM; I, = (;—2, A/MM; Js = (;—3, A/MM. 9)
1 2 3

1.7 Onipenesnienne MoMepPevYHOro ceYeHUsI CTEPIKHSI CepAeTHHKA

[TonepeuHnoe cedeHUEe CTEPXKHS cepaeuHukKa TpaHchopmaropa (IO CTaju)

MOYKHO OIPEJICTTUTH 0 (hopMyIie

’ S, -o-10?
QCT.paCl[. =C- le—J , CM 21 (10)
Makc cp

rie S, =U, |, — nomHas MOIIHOCTh NEPBUYHOM 0OMOTKH TpaHchopmaropa, BA;

Qcm. pacu.

U, — HanpshkeHue epBUYHON 00MOTKH, B;
|, — TOK mepBUYHOM OOMOTKH, A;
a — OTHOUIEHUE MAacChl cTanu G, K Macce Menu G,

(mpu pacyeTe Ha MUHUMYM CTOMMOCTH oL =4...6,
IpY pacdyeTe Ha MUHUMYM Macchl TpanchopmaTopa o = 2...3);

f —wuacrora Toka, I'i;
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B — IpeJIBapUTEIbHOE 3HAUCHNE MAarHUTHOM MHAYKIIMU B cTepkHe, TI1;

Makc

jcp — IVIOTHOCTh TOKa B OOMOTKAX, A/MMZ;

C — nocTossHHBINA KOA(PGUITUEHT, KOTOPBIM MOXKET OBITh MPUHSAT:

— s TpadchopmaTopos 6poneBoro tTuna C = 0,7;

— I TpaHCPOPMATOPOB CTEPIKHEBOTO THUIIA C MPSIMOYTOIBHBIMU KaTYIIKAMH
C=0,6.

[TomHOE TIOTIEpEYHOE CEYEHUE CTEPKHA Q (C y4eToM MEXIyJIUCTOBOMI

cT.pacy.

I/IBOJIHHI/II/I) 3alIMICTCA CIICAYIOIIUM 06pa30M:

[ _ Qcm. pacu. 2
Qcm.pacq. - k » CM, (11)
cm.
rac k em. KO3(1)(1)I/IHHGHT 3allOJIHCHHA CCPACUHUKA CTAJIBIO.

1.8 Onpenesnenue Yucjia BUTKOB 00MOTOK TpaHc(opMmaTopa

[Tpubnmxenubie 3HaueHus aerctyomux IJ1C B oOMoTkax TpaHchopmaTopa

MOTYT OBITh OTIPEICIICHBI 110 (hOpPMYJIaM:

E, =U,(1- AU, %-107), B, (12)
E,=U,(1+AU, %-107), B, (13)
E,=U,(1+AU, %-107), B, (14)

rae AU, % — majieHre HampsDKEHHsS B COOTBETCTBYIOIIEH OOMOTKE IMPHU HarpysKe B

IIPOLIEHTAX OT €r0 HOMUHAJIBHOI'O 3HAYEHUS.

Benuuunbel majneHus HampspkeHUM AU % 3aBUCAT  OT MHOTUX (PaKTOPOB:
KOH(Urypalyy MarHuTONpPOBOAA, BEJIMYMHBI PabOyYero HampsHKeHUs, CyMMapHOM
MOIIIHOCTH BTOPHUYHBIX OOMOTOK, YaCTOThI TOKa ceTH. OpHUEHTUPOBOYHO UX 3HAUCHUS

MOT'YyT OBITH IMPHUHATBI B COOTBECTCTBHUU C PCKOMCHAAUUAMHA, ITPUBCACHHBIMU B TalJ1.

8.



13

Tabnuua 8

Bri0op najgeHusi HanpsikeHUsi B 00MOTKe MPHU HATPy3Ke

CymMmmapHasi 1ojaHasi MOITHOCTh
Yacrora, | KoHcTpyknus Bennuuna BTOPHYHBIX 00MOTOK, BA

I' MarHUTONpPOBOJA AU % 15...50 50...150 | 150...300
bponesas AU, % 13,0...6,0 | 6,0...4,5 | 4,5...3,0
50 AU, % =AU, % 18,0...10,0 | 10,0...8,0 | 8,0...6,0
CrepxxHeBas AU, % 12,0...5,5 | 5,5...40 | 4,0...3,0
AU, % =AU, % 17,0...9,0 | 9,0...6,0 | 6,0...4,0
bponeas AU, % 8,0...40 | 4,0...1,5 | 1,5...1,0
400 AU, % =AU, % 8,5...50 | 5,0...2,0 | 2,0...1,2

CrepxHeBast AU, % 5,0...2,0 | 2,0...1,0 1,0
AU, % =AU, % 6,5...3,0 | 3,0...1,5 | 1,5...1,0

Jns  TpexoOMOTOYHBIX TpaHCHOPMATOPOB AKTUBHBIE M HHIYKTHUBHBIC
COTIPOTHUBJICHUSI BTOPUYHBIX OOMOTOK PacTyT IO MEpPEe WX yAaJCHUS OT MEePBUUHOM,
IIOATOMY TIPH PACTIONIOKEHUH 0OMOTOK Ha ctepkHe B mopsiake W, — W; — W3 MoxkHO

TOMYyCTUTh AU, % = AU, % . Ecnu ke pacnosioxkenue oOMoTok OyzaeT B nopsinke W;

— W, — W3, To maseHne HampsikeHUs Ha BTOPOW OOMOTKE CIIEyeT B3ATh PaBHBIM

0,9AU, %, a Ha TpeTheli oOMOTKE — 1,1AU,% 1O OTHOIICHWIO K 3HAYCHHSIM,

yKa3aHHbIM B TaOi. 8. Ilpu BbIOOpEe MOpsiiKa pacrojoKeHUs OOMOTOK CIIeayeT
YUNTBHIBaTh 3aJaHHOE  pPAacueTHOE YCJIOBHE (MHUHMMYM  MacChl WM MHUHUMYM
CTOMMOCTH), YUYUTHIBAsI TIPX 3TOM, YTO MTPOBOJ MEHBIIIETO TUAMETPA UMEET OOJIBIIYIO
CTOMMOCTb. B CBSI3U ¢ 3TUM IpH pacueTe Ha MUHUMYM CTOMMOCTH II€JIeCOO0pa3HO
OOMOTKY, MMEIOIIYI0 HaWMEHBUIMI AMaMeTp, pacloyiaraTb NEpBOM Ha CTEp)KHE, a
IpH pacyeTe Ha MUHUMYM MaccChl IEPBOW Ha CTEP)KHE CIIEyeT Pa3MEeCTUTh OOMOTKY,
UMEIOILIYI0 MakcuManbHbI auamerp. Ilpu BbIOOpe pacronoxeHus OOMOTOK He
clieqyeT TMPUHUMATh B PACCMOTpPEHHE OOMOTKY, MMEIOIIYI0O HU3KOE HampshKEHHUE, a
CJIEIOBATEeNIbHO, MaJlo€ YWCJIO BHUTKOB, TaK KaK Takas OOMOTKa HE BIHMSET Ha

BBITIIOJIHCHHUC 3aJaHHBIX PACUCTHBIX YCHOBHﬁ.
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Omnpenenum DJI1C onHOro BUTKA MO popMyJie

E,=4441B . -Q 10", B, (15)

CT.pacy.

rone f —wacrora cetn, '

B — IIPCABAPUTCIbHOC 3HAYCHHC MarHUTHOM HHAYKOHUH B CTCPIKHEC, TJI;

Mmakc

2
Q.. pace. — CCUCHHUE CTEPIKHS 1O CTAIH, CM".

OmnpenenseM MpeABAPUTEILHO YHCIIO BUTKOB B 00MOTKaxX TpaHCchopmaTopa:

, B,

1:_E2’ (16)

, E

2:—EZ; (17)
E3

r— S 18

= (18)

Ecnmu 4mciao BHUTKOB OOMOTKM HH3IIETO HAIIPSAKCHUA W?: IIOJIYIHJIOCH
IIpO6HI>IM, TO Cro CJIICAYCT OKPYIJINTH OO LOCJIIOro 4YucCja W3 N 3aTCM IIPOU3BCCTHU
ImepepacucT YuCClI BUTKOB JPYIHX 0OMOTOK ¥ MarHUTHOMH HHAYKIHNHA I10 (bOpMYJIaMI

W!

E,=E, —*,B; Bpuce. = Bue 2 T (19)
W3 W3
, W , W
Wy :Wl'W?’,; W, =W - =% (20)
3 3

Hampsikenust Ha BTOpUYHBIX 00OMOTKaX MPHU XOJIOCTOM XOJI€

1.9 Onpenenenne MJIONIAM OKHA CepAeYHNKA

[Tnomans okHa cepaeunuka F,, HeoOxoaumast U1t pa3MeILeHs] BCeX 0OMOTOK
TpanchopmaTopa, onpeaensercs no Gopmye

F, = oWy + Q. W, + QW eYa (22)
100-K,,
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rne 0, 0,, 3 — IUIOIIAAM MONEPEYHOr0 CEYeHHs IPOBOJOB  OOMOTOK
2.
TpaHcopmaropa, MM,
W.,, W, , W, — COOTBETCTBVIOIIHE YHCIa BUTKOB OOMOTOK;
21 W3 )

K,,.— K03 dHUINEHT 3al0IHEHHs OKHA CepACYHUKAa 0OMOTKOH (cM. Tab1. 6).

1.10 Br10op cepaeunuxa tpancgopmaropa

OCHOBHBIEC pa3Mephl CEPICIHUKOB:
h — BeIcoTa OKHA;

C — IIMpPHUHA OKHA,

a — ImMpUHA CTEPIKHS,;

b — TommuHa makera.

[Tpu BBIOOpE cepACUHMKA CIAEAYET YIUTHIBATh, 9TO (popMa | pa3Mepsl €ro OKHA
OKa3bIBAIOT 3HAYMTEIILHOE BIMSHUE HA BEIMYMHY HAaMarHUIMBAIOIIECTO TOKA, PAcX0]l
CTanu U Meau. V3IuiiHss BhICOTa OKHA CEp/IEYHUKA MOBBIIIAET HAMArHUYMBAIOIIUNA
TOK W YBEIMYHMBAET PacXoJl CTald M Maccy TpaHchopmaTtopa, a 3aHIKEHHAsS —
MOBBIIIAET HArPEeB OOMOTKHU.

Pasmepsl BbIOpaHHOTO cepieuyHHKa (Kak it OpOHEBOro, TaK U JUIs

CTEpKHEBOro TpaHchopMaTopa) TOJKHBI YJOBIECTBOPATH CIEAYIOIIUM OCHOBHBIM

TpeOOBaHUSM:
— TUIOLIA/(b MIONIEPEYHOTO CEUCHHUSI CTEPXKHS CepAcHuKa Q.. .5, AOIDKHA OBITH
paBHa WU OJIM3Ka K PaCYETHOH, T.€.
Qc.6u6p =a-b= Qé.pacq. ! (23)

2.
rie Q — TMOJIHOE MOTMEPEYHOE CEUYCHHUE CTEPIKHS, CM”;

c.pacu.
— IJIOMIAIb OKHA JOJDKHA OBITH JOCTATOYHOM ISl pa3MeIeHnss 0OMOTOK, T.€.
h-c>F,, (24)
rae h — BeIcoTa OKHA, CM;
C — IIMpPHUHA OKHA, CM;

2
F, — momans OKHa CepACYHUKA, CM .
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[IpoekTupoBaHue BeAeTCS M3 pacuyeTa Ha HECTaHAAPTHBIM cepaeyHuk. Jlis

3TOro, MPUHSB ONTHMajbHbe OTHOIIeHWs b/a=1..2 u h/c=2..3, ompenenstor

pPasMEpPbl MArHUTOIIPOBOIA:

b=Ql) pacu(b/a) oM h=/F(h/c), om; (25)
b h
a=-——,CcM; C=-—,CM. (26)
(b/a) (h/c)
Pa3sMepnl cepaedyHMKa OKPYIJSIOT A0 IENBIX 4ucesl (MM) W IPOBEPSIOT
BBINOJIHEHKE cooTHoIIeHuM (19) u (20).

B ciyudae BpIOOpa ceplaeuHHKa, y KOTOPOrO Qy gugy OTAMYAETCS OT Qep pacu.,

HGO6XOI[I/IMO 3aHOBO IIPOMU3BECTHU IIEPEPACUET MarHuTHOM HHAYKIOHUHA B CTCPIKHE BC 1o
dbopmyie
Q!
c.pacy
9 CM)
QC.6b16p

U JabHEHIUi pacuet TpaHc(opmaropa ciieyeT BeCTU Ha OCHOBE HOBBIX 3HAUYCHUI

Bc = Bc.pacq (27)

BEJINYMHBI MATHUTHOW UHIYKIUU.
1.11 IIpoBepka BO3MOKHOCTH pa3MellleHUs1 00MOTOK B OKHe CepAeYHUKA

JInst mpoBEpKU MPUTOJHOCTH BBIOPAHHOTO paHee CEPACUHHMKA OMpPENesaeTCs
paauaabHas TOJIIMHA 0OMOTOK TpaHchopMaTopa.

Yuciao BUTKOB MEPBUYHON OOMOTKH B OJTHOM CJIO€ N COCTaBUT
_ h-2h,,

n
' dlu k

, (28)

yl
rac h — BBICOTA OKHa BI>I6paHHOFO CCpACYHHKA, MM;

h,., — paccTostHue 0T OOMOTKH 110 sipMa, MM; 00bI4HO h 4 = 2..5 MMm;

d,, — ItmameTp NpoBOAa NEPBUYHON OOMOTKH C H30JIALIUCH, MM;

k

y1 — KOOQOUIMEHT yKIaIKi IPOBOJA B OCEBOM HAIlPaBICHUH OPEICIAETCS
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110 KPUBOM, TIPEJICTABIICHHON Ha puc. 4.

k)/

1|
114

| o

1,12
1.10 \ _— — T
1,08 \ \\ ;// ky]
1,06 \\\ ]
1,04 \-—-—//

0 0,4 08 1,2 1,6 2,0 2,4 di e

Puc. 4. 3aBucumocTb KO3 (PUUNECHTOB YKIAJAKH B 0CEBOM K7
H PaHAJIBLHOM Ky HANIPaBJIEHUAX OT AHaMeTpa NpoBoaa d; ,;

Yucno cinoeB NepBUYHON 0OMOTKH M, TpaHCpopmaTopa OPOHEBOTO THIIA WIH

OJIHOKATYIIEYHOT'0 TpaHC(hopMaTopa CTEPAKHEBOIO TUIIA COCTABUT
m, =—, (29)

rie W, —4MciIo BUTKOB IEPBUYHON OOMOTKH.

[TonydeHHoOe 3HaueHHe M; OKpyIJsieTcs N0 OJMkKaliero OOJIBIIEro LENIOro
qHUCIIa.

B ciyyae IByXKaTyIIEeUHOTO CTEP>KHEBOIO TpaHCPOpMAaTopa YUCIO BUTKOB Ha
crepxue Oyzmer pasHo W, /2.

HanpspbkeHne Mexay AByMsl CIIOSIMU NEpBUYHOM oOMOTKM U, ompenensercs
o opmyiie

U, =2n-E,,B. (30)
Ecin nanpsbxkenue U, Mexnay nByms ciosmu npesbimaer 50 B, To mexny

JIBYMSI CIOSIMH OOMOTKHU CIIEAYeT MOMENIaTh M30JISIIIUOHHBIE MPOKIAJIKK, TOJIIMHA

KoTopbIX 7, cocrasiser 0,05...0,08 mm.
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TosmuHa nepBUYHON OOMOTKH &; COCTABUT:
o, =ky,,md,, + kmc(ml _1)‘ V1, MM, (31)

rie  K,, — Ko3pGUIMEHT YKIaJKd OOMOTKH B paJWalibHOM HaIlPaBICHUHA B

y2
3aBHMCUMOCTH OT JUAMCTpa IIpoOBOAa OIMPCACIIAIOT 110 pHUC. 4;

M, — YHCJIO CJI0EB NEPBUYHON OOMOTKH;
d,, — AmameTp npoBoja NEPBUYHOI OOMOTKH C N30JLIIUCH, MM;

K,. — kK03(QUIIUEHT HEIUIOTHOCTH MEXIYCIOEBOW H3OJISINU, ONPEACIISeTCS

Mmc
II0  KPHBBIM, IIPUBEJICHHBIM Ha PUC. O, B 3aBHUCHUMOCTH OT JUAMETpa IPOBOAA H
TOJILLMHBI U30JIALUY.
Yucno BUTKOB BTOPUYHOW OOMOTKHM B OJJTHOM CJIO€ N, COCTaBUT:

_h-2h,,

n
’ d2uk

, (32)

yl

rac h — pacCToOAHHUC OT BTOpH‘-IHOﬁ OOMOTKH a0 spma, MM, IIPUHUMACTCA

usz2

aHajoruuso h,;

d,, — IuaMeTp MpoBOaa BTOPUYHON OOMOTKH C M3OJISINCH, MM;

Ky; — Koo dpuiment yknagku mpoBoaa B 0CEBOM HalpaBieHUH (CM. puc. 4).

Yucno cnoeB BTOPUYHON OOMOTKH M, TpaHc(popMaTropa OPOHEBOIO THIA WIH

OJIHOKATYIIEYHOTO TpaHchopMaTOpa CTEP>KHEBOTO TUIIA COCTABUT:
m, =—=, (33)
rie W, —uuciio BUTKOB BTOPUYHOW OOMOTKH.

[TonydeHHOe 3HaYeHHe M, TaKKe OKPYIJISAeTCs A0 OnmkKalmero OoJbIIero

oeJIoro 4ucia.
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Puc. 5. 3aBucumMocTs KO3(PPUIIHEHTA HEIUIOTHOCTH MEKAYCI0€BOI U30IALUT

OT IHMaMeETPa NPOoBOAA M TOJINUHBI U30JIALMHU P ,c:

1—mo0 0,022 mm; 2 — 10 0,05 mm; 3 — 1m0 0,09 mm; 4 — 0,11 mm; 5 — 10 0,2 MM

B ciyyae nByXKaTyImieqyHOTO CTEPKHEBOTO TpaHC(OpMaTOpa YUCIO BUTKOB Ha

crepxHe Oymer pasao W, /2.

HanpsbxkeHne Mexny AByMs ClI0AMH BTOpHuHOM oOmoTku U, omnpenensercs

o opmyiie

U, =2n,-E,, B, (34)

KaKk W JUIs NepBUYHOM oOMOTKH, B ciydae eciu Ui, >50 B, npunumarorcs

MEXKCIIOMHBIE N30JIALMOHHBIE IPOKIaAkH v, = 0,05...0,08 mm.

TonmuHa BTOpU4HON OOMOTKH O, COCTaBUT:

S, = ky2m2d2u + ko(mz —1)-y2, MM. (35)

Yuciio BUTKOB BTOPUYHOU TPEThEH OOMOTKH B OHOM CJIO€ N, COCTABUT:

h—2h
n., = u33 ’ 36

yl
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rac h — pacCTodHuec OT BTOpH‘IHOﬁ OOMOTKH A0 sdapMma, MM, MPUHUMACTCA

u33

aHaiornyHo h,;

d,, — IMaMeTp NpoBoJa BTOPUYHOM OOMOTKH C H3OJIALIMEH, MM;

Ky; — KO>QdummenT ykiaaku npoBoa B 0CEBOM HaNpaBieHUH (CM. puc. 4).

Yucno cioeB BTOPUUHOM TpeTheil 0OMOTKH m, TpaHChopMaTopa OPOHEBOTO

THUTIA WK OJTHOKATYIICYHOTO TpaHC(OpMaTopa CTEPKHEBOTO THUIIA COCTABHUT:

m; =—, (37)

rae W, — 9UCJI0 BUTKOB BTOPUYHON OOMOTKH.

B ciiydae IByXKaTyIIEYHOTO CTEP>KHEBOTO TpaHC(OpMaTopa YMCIO BUTKOB Ha
cTepxHe Oyner paBHO W, /2.

HanpsokeHue Mexay JByMS CIOSIMM BTOPUYHOW TpeTheil 0oOMOTKHM U,

ompenenseTcs mo dhopmylie

Ue, =2n,-E,, B, (38)
KaKk M Ui TEepBUYHOM OOMOTKHM, B ciydae eciu U, >50 B, mpunumarorcs
MEKCIIOMHBIE U30JISLMOHHbBIE TPOKIAIKh v, = 0,05...0,08 mm.
TomnmuHa BTOpUYHOM TPEThe 0OMOTKH &, COCTaBUT:
&y =K,,myd;, +K,, (ms _1)' 73> MM. (39)
Ecnu Tpancdopmarop umeeT 60see Tpex 0OMOTOK, UX TOJIIUHA ONPEACIISICTCS
aHaJIOTHYHO.
[ToHBIN paguambHBIN pa3Mep KaTynIku (puc. 6) ompeaensieTcs U3 BEIPKCHUS
a, =A,+(n,, +5+Kk, N, o+ +k, N +5+k, h, )k, v (40)

usz.oc MO U3 MO MO U3MO HO 'U3.H

rie A, —3a30p MEXIy I'MIb30M (KapKacoM) U CepAeUHUKOM, TpuHuMaercs 0,5 MuM;

h — TOJIIMHA THIb3bl (KapkKaca) C YYE€TOM JIOMOJHUTEIBHON H30JIALNN

us.oc

MOBEPX KapKaca, MMm;

d; — paauanbHbIE pa3Mepbl 0OOMOTOK, MM;

h' h!  — TojmuHa MEXTYOOMOTOYHOM U3OIISAIIUH, MM;

uz.mo! U3.MO0
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K —  KO3(p(UUHUEHT HEMJIOTHOCTH  MEXIyOOMOTOUYHON  H3OJISIIHH,

MO

ompenenseTcs mo puc. 7,

h,., — TOJIINHA HAPYKHON U3OJISALUH, MM;

u

k —  KO03(h(UIMEHT HEIJIOTHOCTU HAaMOTKA HApY>KHOW  U30JISIUH,

HO

npuaumaercs 1,7...2;

kK, — xo3d¢dunueHt BbITyuHBaHU B PAaJHAIIBHOM  HAIIPABJICHUHU

(Y4UTBIBAE€TCSl TOJBKO TMPHU BBIMOJIHEHUU OOMOTKHM HA THJIB3E), ONPEACTACTCS IO
rpadukam (puc. 8) B 3aBUCUMOCTH OT JUaMeTpa MPOBOJA C YYETOM OTHOUIICHUS

b/a BBIOpaHHOTO THIOpa3Mepa MarHUTOIMPOBOAA (IIPU BBIIOJHEHHH OOMOTKH Ha

Kapkace npuaAMaercs K, =1).

hua.oc h U3.MO, h ,u3.MO hu3.H
- ‘__.t y o
SRS
f

NN NN LN LN N RN N N ST

Puc. 6. M30/s1I{lHOHHBIE PACCTOSTHUSA MPH Pa3MellleHHN 00MOTOK Ha KapKace
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Puc. 7. 3aBucuMocTh KO3(pPUIIHEHTA HEIVIOTHOCTH MEKTyOOMOTOYHOM
U30JISII[UM OT JUAMETPA NMPOBOia

Tonwyuna eunv3sl TPUHAMAETCS paBHOW 1...2 MM, a monwuma Kapkaca
1,5...3,0 MM (B 3aBUCHMOCTH OT auameTpa mnpoBoja). I[loBepx ruib3bl (Kapkaca)
HaMaTbIBAIOT U30JIIIMOHHYIO OyMary, 00ecreurBaroUyo JyUllylo YKIaIKy IpoBoia
¥ YCUJUBAIOIIYI0 H30JisALMI0. [l 9To# 1menu mpuMeHsoT kabenpHyto Oymary K-12
(tommmaa 0,12 MM) unu nporutounyto oymary mapku SUIT-63b (Tommmna 0,11 M)
B OJIMH CJIOW MpU BEJIMYMHE paboyero HanpsKeHus nepBuuHor oomMoTku a0 250 B, B

nBa cios — npu HanpspkeHun 10 500 B u B Tpu cnost — npu Hanpsokenun 10 750 B.
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Puc. 8. 3aBucumocts ko3¢ punueHTa BbINIYYNBAHUS B PAIMATbHOM

HANpaBJIEHUH OT JHAMETPA MPOBOIA M KOHCTPYKIIUU THJIb3bI .
l1-B/a=2,0; 2—-B/a=1,6;3-B/a=1,25;4—-B/2a=1,0

TOJZM/!MHCZ Uu3oJjiAyuu Meofcdy obmomkamu onpeAcisICTCA B 3aBUCUMOCTH OT
BCIIMYMWHBI HCIIBITATCIIBHOI'O HAIIPSKCHUA OOMOTKH C HaMOOJBIITAM HAIIPAKCHUCM.

IIpu U, 1mo 1000 B pexomennyercsi mpuMeHsath Tpu cios Oymaru DUII-63b unu

ucn

nBa cinosi oymaru K-12. Tlpu U, 1o 1600 B — COOTBETCTBEHHO YETHIPE CIOS

ucn

oymaru DUII-63b unu tpu cnost K-12; mpu U . 1o 2200 B — nsate cnoeB DUIT-63b

ucn

wu vetbipe cinost K-12; mpu U, 10 2700 B — mects cnoeB DUII-63b win nsth

cnoeB K-12; mpu U, 10 3500 B — Bocems ciioeB DUII-63b nmu mects coeB K-12.

ucn
BenmnunHa WCIBITATEIEHOTO HAMPSOKCHUS OTMPEACISICTCS B 3aBUCHUMOCTH OT

aMIUTUTYTHOTO 3Ha4yeHus padouero Hampsokenus (puc. 9). [lpu sTomM ammmtyaHOE

3HaUYCHHUE Pab0UYMX HAMPSHKEHUNH 0OMOTOK MOKET OBITh ONPECICHO U3 BHIPAKCHUS

U, . =v2-U,,B, (41)

p.Makc

rae U, —pabodee HanpsbkeHne 0OMOTOK, B.
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chn; /

kB ]

/ g
1,6 .

0.2 0,4 0,6 0,8 1,0 U,, kB

Puc. 9. 3aBHCHMOCTH HCIILITATEILHOIO HaNnpsizkCHUSA

OT PA00Yero HAIDKEHUS OOMOTKHU B AMILIMTVIHBIX 3HAYEHUAX

Tonwuna napyscnou usonayuu h,,

H

BBIOMpPAETCA B COOTBETCTBUU C pabOYUM

HanpspkeHueM nocnexneir oomotku. Ilpn U <500 B HapyxXHYyH H30ISLHIO

BBITIOJHAIOT U3 IBYX cioeB Oymaru DUII-63b unu K-12 u ogHOrO ciios 6aTUCTOBOM

nierTsl TostrHou 0,16 Mm. ITpn U ; > 500 B Hapy»HYI0 H30JLMIO yBETHINBAIOT Ha

OJIUH cJoit Oymaru Ha kaxbie 250 B.

Benuunna 3a3opa Mexay KaTyIIKOM M CEpJCYHUKOM € JJIsi OpOHEBBIX U

CTEP>KHEBBIX TPaHC(HOPMATOPOB C OJTHOM MPSIMOYTOJIBLHOMN KaTyIIKOM
g=Cc—a,,, MM,

rac C — mMpHrHa OKHA CEPACYHUKA, MM,

a,,,, — pa3Mep KaTyLIKH B paJualbHOM HAIPABICHUU, MM.

JInst crepKHEBBIX TpaHC(HOPMATOPOB C OJTHOM KPYIJION KaTyIIKON

E=C—-¢&y—a MM,

Kam?

rne &, =(D, —a)/2 — BHyTpeHHHII 3230p OT CTEP)KHS A0 KATYIIKH, MM;

(42)

(43)
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D, — anamerp kapkaca, MM;
a — IIUpPUHA CTEPXKHS, MM.
BenuunHa 3a3opa MEXIy KaTyIIKaMd I JBYXKATYIIEYHOTO CTEP>KHEBOTO
Tpanchopmaropa
g=Cc-2a,,, MM. (44)
JlJis HOpMaNbHOW YKIIAJAKU KaTyIIKH B OKHE MarHUTOMPOBOJA HEOOXOIUMO,

9TOOBI BeTMYMHA 3a30pa € Jyexkana B npenenax ot 0,5 go 1,0 mm. Ecnu momydeHHBIH

3a30p MEHbIIE YKa3aHHOTO, TO HEOOXOAMMO YTOYHHUTH 3HaueHue K ,, yBEIUUUTH

IJIOIIA b OKHA MAarHUTOIIPOBO/Ia ¥ IEPECUUTATH PAa3MEPhI KaTyILKH.
1.12 OnpeneJieHue cpeHeil JJIMHbI BUTKA 00MOTOK

CpGI[HHﬂ JJINHA BUTKaA 0OMOTOK AJI cliydast, Koraa OHM HaMOTaHbI HAa KaTYHIKE

B MOpsAKE: IepBasg — BTOpas — TPEThs, ONPEIEISAETCS CIEAYIOIUM 00pa3oM

(puc. 10):

— JJIA Hp?[Moyl“OJ'IBHBIX KaTymeKZ
lop, = [2(a, +b,)+2nr,]- 1073, M, (45)

rae  a, u b, — HapyxHBIe pa3mMepsl KapKaca WK TUIIB3bI, MM;

a, =a+2A,+2h, .-k, , MM, (46)

b, =b+2A, +2h_ -k, MM, (47)

L =055, -k,, mm. (48)

leps, = [2(a, +b,)+2nr,]-107%, M, (49)

rIe r, = (51 +h'. -k, +050, ) K, , MM. (50)
|ops, = [2(a, +b, )+ 27r,]-1073, m, (51)

e rp=0,+h, -k, +8 +h" .k, +058,)-k,, v (52)

uz.mo uz.mo



26
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Puc. 10. K onpenesieHuio cpeaneii JJuHbI BUTKAa 00MOTOK TpaHc(OpMaToOpoB

[Ipu pacnonoxxeHuu 0OMOTOK B MOCIEAOBATEIILHOCTH 2-51, 1-51, 3-51 3HAYEHUS Iy
U I, OIpeAeIIstoTes o popmysiaMm:

L=, +h -k, +0565) Kk, mm, (53)

us.Mo

r, =059, -K,, Mm; (54)

— U1 KPYIJIBIX KATYIICK MPH PACHOIOKEHUH OOMOTOK B ITOCIIEAOBATEILHOCTH
1-9, 2-5, 3-a:

|, =mav2+2a, +2h,, +5,)10°, m, (55)

cp.61 usz.oc

+28, 42N, -k, +8,)10% M, (56)

Uu3.mo

e =TC(3.\/§+2A3 +2h
62

usz.oc

+8,+h), Ko +8, +h K )+8,]-107°, M. (57)

U3.mMo Mo U3M0O MO

.. =7av2+2(A, +h

us.oc
1.13 Pacuer Mmacchbl MeI 0OMOTOK

Macca meau oOMOTOK omnpezensieTcs mo hopmye

G,;=89-W, -q; -1, -10~°, kr, (58)

cp.

rie W, — 4mcio BUTKOB COOTBETCTBYIOLIEH OOMOTKH (i =1 2, 3);
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o 2.
qi — HOIICPEUYHOC CCUCHUC IIPOBOAHNKOB COOTBCTCTBYIOIICHU O6MOTKI/I, MM ,

Icp.gi — CpCaHAA OJIMHA BUTKA 06MOTKH, M;

| — HOMEp COOTBETCTBYIOIIECH OOMOTKH.

CymmMmapnas Macca 0OMOTOK TpaHchopmaTopa
G,=G,,+G,,+G (59)

rie G,,G,,, G,;—Maccel Meau OTAEIBHBIX OOMOTOK, KT.

4.14 OnpenesieHue Macchbl CTAJIH

Macca cranu Tpancopmaropa onpeaesiercs mo hopmyiie

Gcm = YCm 'ch = ycm : Icm : Qcm.eblﬁp. > Kr’ (60)
- . 3.
rae 7y, = 7,8-107°— ynensHwlit Bec cram, Kr/cm’;
|, — cpenHss IMHA CHIIOBBIX JIMHUM MarHUTHOTO IIOTOKA B CEPIICUHUKE, CM

(ompenensiercs mo GopmyiaM, IpUBEACHHBIM B Ta01. 9);

2
Q_n.s0i6p — TIOTIEPEUHOE CEUCHUE MATHUTOIIPOBO/IA, CM "

ITocne OIIPpCACIICHUA MACChl MCOHU OOMOTOK M CTaJlA CCPACYHHUKA IIO

otHomeHnio o =G, /G, mNpoBepseTcs BBIMONHEHHE 3aJaHHOTO YCIOBHS pacyera

TpaHnchopmaTtopa (Ha MUHUMYM CTOMMOCTH HJIM MUHUMYM MaccChl).

Ecnu 3amaHHOE yCJIOBME pacueTa HE BBIINOJIHEHO, HEOOXOAMMO CHayaja
BHUMATEJBHO IIPOBEPUTH ITPABUIIBHOCTH PACUYETOB.

[Ipu oTcyTCTBUUM OIIMOOK B pacyeTe W 3HAYEHUSX O MEHbIIE JOMYCTUMBIX, a
TaK)Ke IJIOTHOCTAX TOKa B OOMOTKaX, JIKAIIUX B TMpeeiax pPEeKOMEHIYEeMBbIX
BEJIMYMH, pa3Mephl cepieuHuKa U OOMOTOK MOKHO HE U3MEHATh. B ToM ke ciyuae,
KOI'/Ia BEJIMYMHA TOJIydaeTcsi O0JbIlle PEKOMEHYEMbIX 3HAYEHUH, MOKHO U3MEHHUTh
pasMepsl CEpACYHUKA B MEHBIIYIO CTOPOHY U IIPOBEPUTH BO3MOKHOCTb Pa3MEILICHUS
0OMOTOK B OKHE HOBOT'O CEpJIEYHUKA, BHIOpAB MUHHUMAJIBHO JIONMYCTHUMbIE Pa3MephbI

HU30JIIIHUOHHBIX IMTPOKIAJ0K MCKIY 0OMOTKaMHU 1 OTACIBHBIMHU CIIOSAMU OOMOTOK.
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Ecmm OKaXCTCA, 4YTO OOMOTKH HE PasMCIIAOTCA B OKHE CCPACUHHKA, CICAYCT

BCPHYTBCA K IICPBOHAYAIIBHOMY CCPACYHUKY, HO YMCHBIINTL TOJIINNHY IIAKCTA b 0

SHAYCHUA, IIPU KOTOPOM MArHvTHasA MHAYKOWUSA HEC 6y1[eT IMPCBLINIATL MAKCUMAJIbHO

JOIIYCTUMYIO. B sTom cJIydac 6y,Z[CT HCO6XOI[I/IMO YTOYHUTH BEC MCIIU 0OMOTOK ¥ CTaJIH.

Jlyia cTepHEBOro Tpancopmaropa npu pacyeTe Ha MUHUMYM MaccChl, €CIIU

MOJIyYUTCSl OOJBIIE TPEX, CIEAYET YMEHBIIUTh BBHICOTY M YBEIUYUTh HMIMPUHY OKHA

CCpACUYHHKA, B35B OTHOIICHUC BBICOTHI K ITUPHUHC MCHBIIIC TPCX, HO HC MCHBIIC IBYX.

Tabnuua 9

Bb100p 0CHOBHBIX pacyeTHBIX (pOPMY.JI AJ1s1 ONpe/iesIeHUs] HEKOTOPBIX BeJINYMH

CrepxHeBOMN
HaunmenoBanue Bbponesoii TpancdopmaTop JBYXKATYILIECYHBIN
[1apaMeTpa Tpancopmarop

TUTACTUHYATHIN JICHTOYHBIN IJIACTUHYATHINA | JICHTOYHBIN
JlnuHa cpenHen
MarHUTHOM 2(h+c+a) 2(h + ¢ + ma/4) 2(h+c+2a) |2(h+c+na/2)
auHuA |,
Cpenssst yirHA 2(a + b+ 2c) 2(a+Db+c)
BUTKOB | ¢,
OTtkpsbITas
MOBEPXHOCTh 2(a+b)(at+2c+h)+ | 2(a+b)(a+2c+h)+ 2c(2a+b)+ | 2c(2a+b)+
OXJIaXK ICHHSI +4a(b+a/2) +na(b+a/2) +8a(a+h) +2na(a+b)
cepAcYHUKA
chpn
OTtkpbiTas
MOBEPXHOCTH 2h(a+4c)+2cl 2h(2a+b+3c)+2cl,
OXJIAXKICHUSI

KaTyIIKH Q oo,
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2 KOHTPOJIBHBIE BOIIPOCHI .
AJIAA HOATOTOBKH K 3AIIUTE KYPCOBOU PABOTbBI
«PACYET TPAHC®OPMATOPA MAJIOU MOIIHOCTHN»

1 [Tpuntun paboTel TpanchopmaTopa.

2 O6nactu npumenenust TMM.

3 Matepuassl, pUMEHsieMbIE JIsl U3TOTOBJIEHUS TPAHC(HOPMATOPOB.

4 Kakue mapameTpsl TpanchopmaTopa BIUSIOT HA €r0 pa3Mephl?

5 Yro Takoe «MarHuTHasi UHIyKIUS»?

6 duznveckuii cMbIc KodhGuIMeHTa 3a0THEHNUS OKHA.

7 @u3znyecKuil cMbICT KO3(P(ULIIMEHTA 3al0JTHEHUS CTaJIH.

8 Ha3zoBute tunsl cepreunnkos TMM.

9 Yro Takoe ko3(pduuueHT TpaHchOpMalMU, KaK BBIIOJHUTH €ro

OTIpEe/ICIICHUE OIBITHBIM ITyTEM?

10 OOBbsicHUTE BBIOOP MEKCIOEBOM M MEKTyOOMOTOUYHOM H30JISIUH.

11 Kaxk ocymecTtBnsiercst cobopka Tpancgopmartopa’?

12 Kaxk BrIOMpaeTcs mIoTHOCTh TOKa B 0OMOTKaX TpaHchopmaTopa?

13 Kak npounsBoautcs BBIOOp ceueHus: MPOBOJHUKOB OOMOTOK?

14  Kakue mapamerpsl TpaHcpopMaTopa BIUSIOT HA BEJIMYUHY CEUCHUS
CTEp KHS CepACYHUKA?

15 Kakne mapamerpsl BiustoT Ha BenuunHy J1C ogHOTrO BUTKA?

16 Kak onpenensieTcst 4Mciio BUTKOB OTAEIBHBIX 0OMOTOK?

17 [Touemy HampspKeHUs Ha 32KUMax BTOPUYHBIX OOMOTOK MpHU HArpyske
OTIMYAIOTCS OT HAIPSHKEHUN TTPH XOJIOCTOM X0/e?

18 OT 4ero 3aBUCHUT BBIOOP MOCIIEAOBATEILHOCTH Pa3MelieHus: 0OMOTOK Ha
CTepKHE?

19 Kakue motepu uMeroT Mmecto npu pabore Tpanchopmaropa?

20 OT yero 3aBUCAT MOTEPHU B MeU?

21 Kakune mapameTpsl BIUSIOT Ha BEJIMYHUHY [TOTEPH B CTAIN?

22 OT yero 3aBUCHUT BEJIUUYMHA TOKA XOJIOCTOTO X0/1a?
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23 Yro Takoe HanpsHKeHUE KOPOTKOTO 3aMbIKaHUs?

24  Kakue notepu B TpaHc(hopMaTope Ha3bIBAIOT MOCTOSTHHBIMU, IOYEMY?

25  Kakue notepu B TpaHchopMaTope HA3bIBAIOT IEPEMEHHBIMU, TTOYEMY?

26  Ha yem otpa3urcs yBeIWYEHUE BEJIMYMHBI BO3JYIIHOTO 3a30pa B
CTBIKaX CEpACYHHKA IIPH HEKAYECTBEHHOM cOOpKe TpaHcopmaropa?

27  Tlouemy TpancopmaTop HE MOXKET pabOTaTh OT CETH MOCTOSTHHOTO
TOKa?

28 Ot uero 3aBUCAT AaKTUBHAs U pPEAKTUBHAS COCTABIAIOIIME TOKa
X0JIOCTOro X01a?

29 N3meHnseTcs i BenrM4rHa OCHOBHOTO MOTOKA B cepaeuynnke TMM npu
YBEJIMYEHUH TOKA HATPYy3KU?

30 Ot yero 3aBUCUT BEIMYUHA COITPOTUBICHUS OOMOTOK?

31  Kak temmneparypa BIUSET Ha BETUYUHY COMTPOTUBICHHUSI OOMOTOK?

32  Kakuwe mapameTpbl  BAMSIOT HAa  BEJIMYMHY  MHAYKTHUBHOTO
COTIPOTUBIIEHUSI OOMOTOK?

33  Uto Takoe KOX(P(UIMEHT IMOJIE3HOTO JACWUCTBUA, KaKuhe IapaMeTphl
BIIUSIIOT HA €T0 BEJIMYUHY?

34  Yrto BiMseT HA BEIMYUHY MPEBHIIICHUS TEMIIEpaTyphl TpaHChOpMaTopa
HaJl TEMIIEPATYPON OKPYIKAIOIIEH CPeAbI?

35 Hapucyiite cxemy 3aMenieHus: TpeX0OMOTOYHOTO TpaHchopmaTopa.

36  Uto Takoe mpuBEJICHHBIE TAPAMETPhl BTOPUYHBIX 0OMOTOK?

37 [Tokaxxure Ha  4YEpPTEXKE OCHOBHBIC  JJEMEHTHI  KOHCTPYKIUU

Tpanchopmaropa.
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IPUJIOKXEHHUE

OO0MOTOYHBIE IPOBOA
['ocynmapcTBeHHBIE  CTaHIAPTHI
0OMOTOYHBIX MPOBOJIOB.
B tabnuiry BkiIrOUeHBI cBeieHHs 0 mpoBojiax Mapok [19B-1 u ITB/1.
[19B-1 — npoBoJ M30IMPOBAH BEICOKOTPOYHOM SMAJIBIO B OJIUH CJIOH,
[1B]] — npoBOA, U30JIMPOBAHHBIN IBYMS CIOSIMH XJIOMYATOOYMaKHOU MPSIKH.

pErIaMeHTUPYIOT

MapKu

Ilpunoscenue 1

U pa3Mepsl

Jwnametp rosoro CeueHue rosoro JlnameTtp nmpoBoza ¢ U30IAUNUEH, MM
POBOA, MM IPOBOJIA, MM I15B-1 I16/1
1 2 3 4
0,03 0,000706 0,045 -
0,04 0,00126 0,055 -
0,05 0,00196 0,070 -
0,06 0,00283 0,085 -
0,07 0,00385 0,95 -
0,08 0,00503 0,105 -
0,09 0,00636 0,115 -
0,10 0,00785 0,125 -
0,11 0,00950 0,135 -
0,12 0,01131 0,145 -
0,13 0,01327 0,155 -
0,14 0,01539 0,165 -
0,15 0,01767 0,18 -
0,16 0,02011 0,19 -
0,17 0,02270 0,20 -
0,18 0,02545 0,21 -
0,19 0,02835 0,22 -
0,20 0,03142 0,23 0,39
0,21 0,03464 0,24 0,40
0,23 0,04155 0,27 0,42
0,25 0,04909 0,29 0,44
0,27 0,05726 0,31 0,49
0,29 0,06605 0,33 0,51
0,31 0,07548 0,35 0,53
0,33 0,08553 0,37 0,55
0,35 0,09621 0,39 0,57
0,38 0,1134 0,42 0,60
0,41 0,1320 0,45 0,63
0,44 0,1521 0,48 0,66
0,47 0,1735 0,51 0,69
0,49 0,1886 0,53 0,71
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Oxonuanue npun. 1

1 2 3 4
0,91 0,2043 0,56 0,73
0,53 0,2206 0,58 0,75
0,55 0,2376 0,60 0,77
0,57 0,2552 0,62 0,79
0,59 0,2734 0,64 0,81
0,62 0,3019 0,67 0,84
0,64 0,3217 0,69 0,86
0,67 0,3526 0,72 0,89
0,69 0,3739 0,74 0,91
0,72 0,4072 0,77 0,94
0,74 0,4301 0,80 0,96
0,77 0,4657 0,83 0,99
0,80 0,5027 0,86 1,02
0,83 0,5411 0,89 1,05
0,86 0,5809 0,92 1,08
0,90 0,6362 0,96 1,12
0,93 0,6793 0,99 1,15
0,96 0,7238 1,02 1,18
1,00 0,7854 1,08 1,27
1,04 0,8495 1,12 1,31
1,08 0,9161 1,16 1,35
1,12 0,9852 1,20 1,39
1,16 1,0568 1,24 1,43
1,20 1,1310 1,28 1,47
1,25 1,2272 1,33 1,52
1,30 1,3270 1,38 1,57
1,35 1,4314 1,43 1,62
1,40 1,5394 1,48 1,67
1,45 1,6513 1,53 1,72
1,50 1,7672 1,58 1,77
1,56 1,9113 1,64 1,83
1,62 2,0612 1,70 1,89
1,68 2,217 1,76 1,95
1,74 2,378 1,82 2,01
1,81 2,573 1,90 2,08
1,88 2,776 1,97 2,15
1,95 2,987 2,04 2,22
2,02 3,205 2,11 2,29
2,10 3,464 2,20 2,37
2,26 4,012 2,36 2,53
2,44 4,676 2,54 2,71




34

OraaBienue
| 3321531 (5): 1 (I

BBIBOP 3AJIAHUIST ..o,

1 METOJAMKA PACYHETA TPAHCOOPMATOPA ...,
1.1 OnpeneneHre paCUETHON MOIITHOCTH . ...uuvennnrenneeenneenneeneeennneeneennn
1.2 BeiOOp KOHCTPYKIUUA MATHUTOTIPOBOIA - . venvveeneeanaeenneenneenneennneannnn
1.3 BBIOOp MATEPHATA CEPICUHMKA . .uuvveennreeennneeennreeanneeannneeaanneennnns
1.4 Be16op npeaBapuTeNIbHBIX 3HAUCHUH MaKCUMaJIbHOW MarHUTHOM
WHAYKUAU B IUIOTHOCTH TOKA j,, KO3 (UIHEHTa 3an0IHEHNS OKHA K,

Makc 2

1 K03 purrieHTa 3aM0THEHUSI MATHUTOTIPOBOIA K, v ovvvvnveenieeiienneannnnn,

1.5 OnpeieICHUE TOKOB B OOMOTKAX . ..uuvreeennreeannseeanareaanneeeaneeennness
1.6 OnpeneneHue ceYeHU U TMaMETPOB MPOBOJOB OOMOTOK .................
1.7 Onpenenenue NONepeyHOro CEYEHUs CTEPHKHS CEPACYHUKA. ...............
1.8 OnpenencHue yncia BATKOB 0OMOTOK TPAHCHOPMATOPA ...vvevvvennnnnn..
1.9 OnpeneneHue MIOMAIA OKHA CEPIACUHMKR . ..uuuvreeenneeennneeennneeannnenn.
1.10 Be16op cepacUHUKA TPAHCPOPMATOPA «.vnrreeennreennneennneeannneeennnss
1.11 [IpoBepka BOZMOKHOCTH pa3MEILIEHUs OOMOTOK B OKHE CEpJCYHHKA ...
1.12 Onpenenenne cpeaHe ITUHBI BUTKA OOMOTOK ....vvuvvenreennneennennnnn.
1.13 PacueT MacChl METH OOMOTOK .....uuenueenteenneenneeenteenteenneenneennnnns
1.14 OnPEACTICHUE MACCHI CTAITH . .uvveenreeeenteeeennesanneeaineeannneeaanaeanns
2 KOHTPOJIBHBIE BOITPOCHI JJIA TIOAT'OTOBKU K 3AILIMTE
KYPCOBOU PABOTBI «<PACUET TPAHCOOPMATOPA MAJIOI
\Y (0] 111 5 (0104 1 Z I S PPN

1397 (0917 (0 i =100} e (o103 070 MW 114 (610 S
MPUJIOKEHUE ... e,



