U3BECTHNY
TOMCKOTI'O OPIIEHA TPYJOBOI'O KPACHOI'O 3HAMEHH TTOJIMTEXHUYECKOTI'O
HUHCTUTYTA umenu C. M. KUPOBA

Tom 191 1969

O NPEAEJIbBHOX MOIHOCTH TPAHC®OPMATOPOB
C MHOTOCJIOMHBIMU OBMOTKAMH

WU. 1. KYTABUH, JI. U. IEJb.

(IIpepcraBieHa Hay4HbIM CEMHHApOM KadeApbl 3JEKTPHUYECKHX CTaHHHH
U Kadenpbl 3JIEKTPUUYECKHX CHCTEM M ceTel)

B nononnenue x [1] B maHHOi craThe paccmaTpuBaeTcsl onpeaeaeHuHe
npejaeJbHOH MOUHOCTH TpaHopopmaTopoB ¢ o060oOLIEHHOH  KaTYLIEYHOI
(HempeppiBHAsl KaTylleyHasi, AMCKoBas M BHHToOBasi) ob6bmorkoii HH (uus-
KOro HamnpsKeHHs) M MHoroc/joiHod ooMotkoii BH (Beicokoro namnpsixe-
HHA) .

Jnsa uccaeoBaHHsl BOCIOJIb3yeMCsi BblpazenHeM MOUIHOCTH TpaHc-
opmaTopa Ha OAUH CTepxkKeHb (MBa)

Se=K-A- BquCv (1)
rie A — IVIOTHOCTb TOKa B 00MOTKe, a/cm?;

B — uHAyKUHS B cTaau CTepxKHH, ec;

(qc — MJOLIAZb CEYEeHHSI CTaJu CTepKHS, CM?

(gm — MOJIHAasl IJIoWaAb Ce4YcHHs Mmarepuasa OOMOTKH, cm?,

K=4,441.10"1. (2)

[IpumemM caeayloline orpaHuyeHHss H ynpome'ﬂuﬂ:

1. Orpanuyena yjenbHast TemJIOOTAaya C TMOBEPXHOCTH OOMOTKH,
€ 8T/cM2,

2. OrpannueHo HampsiKeHHe KOpPOTKoro 3aMbikanusi Uy B COOTBeT-
creui ¢ TOCT;

3. OrpanuueHbl TpaHCMOPTHble raGapuTbl TpaHchopmaTOpa;

4. He yuuteiBaloTcsi 106aBOYHble TOTE€PH OT HHUPKYJIHPYIOLLHX TOKOSB

B TNapaJJeJibHbIX MNPOBOAHHKAX B IPEANOJNOKEHHH UieaJEHOM TpaHCIO-
3HUHH.

Jlasi caoeBbix OOMOTOK ypaBHEHHe TemioBoro 6ajaHca Ha eIHHHIY
JUIHHBI cpejHero cjosi mo [2]:
: X2Yo ;
2hek,, = pkr24,> ——=2=—.h 3
n2 i 2 (y2 + 12) ) ( )

rae kpp — KospduuuenT, yYHTHIBAIOIIMI 3aKpbITHE 4YacTH IOBEPXHOCTH
€10 M30JISIIHOHHBIMH JI€TaJISIMHU;

0 — YJAeJbHOE CONPOTHBJIEHHE IPOBOJHHKA, OM - CM,

h — eceBass BbIcOTa OOMOTKH, CM;

Xo — paaMasbHasi WIMPUHA MEAH CJ0s OOMOTKH, CM;

y2 — OCeBOH pasmMep Mead NPOBOIAA, CM;

ip — TOJILIHHA H3O0JISIUMH TPOBOJAHHKA Ha JBe CTOPOHbBI, CM.

Kosddunuent yBennyeHHss aKTHBHOTO CONPOTHBJIEHHS MaTepHasaa 00-
MOTKH H3-3a NMOBEPXHOCTHOTO 3¢ @dexTa Aas caoeBbiX 0OMOTOK Ha OCHOBA-
Hun [3] BhipasuTcs
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i (H)
c=nm=-f ¢ 1. e (5,
rne f — vacrtora ToOKa, ey;

Lo — MArHUTHAsi NMPOHHUIAEMOCTb BO3AYyXa.
[TnotHOCT TOKAa B 0OMOTKe ompejeasietcss U3 (3):

Ay = az(}’g—‘f—l‘z) £ { )j
5% XaYokeo ,

e
4] it
Uy mer e (7)
p
[Tnomwans, momepeyHoro CeyeHus Meau OOMOTKH
X,V oM
_XaYollla 4 (8)

qM2 )
» (y2 + i)
rIe Mme — YHCJAO cjoeB oOmMoTku BH.
[Tnoutaap NMomnepeyHoro CEYEHUsi CTaJdUu CTepKHH

T
Ge = ke— @, (9)
rae d %JHaMeTp OKPY2KHOCTH, OMHCAHHOH OKOJO CTYNeHYaToro CcTep-
KHS, CM,;
ke — K03 duuueHT 3anosHeHus CTadblo  IJIOLMAAM Kpyra JQuHaMeT-
pom d.
Boipazkenue moutHoctd (1) ¢ ydetrom (6), (8), (9) mpumeT Bujg
S, = KB K™ gup. y /-0l 2XaYs » (1)
U Kea(ya + 12)

C pocrtom mepeMmeHHbIX d, h MouHOCTb Tpancdopmarcpa HEOrpaHu-
yeHHo Bo3pacraer. [Ipu omnpenesneHud mnpejenbHOH MOLIHOCTH IO TpaHC-
noptublv rabaputam BeaunuuHa d W h onpenensercs 3TUMH radapuUTami
[1]. C yBennuenunem my MOLIHOCTb CTpthTCH K HEKOTOpPOMY Mpeaeny

V My*Xyy L ]/ 9(Yz + 1") . (11)
krf)(Y) - If)) mo— ~ EoX) y2

IIpu zananHubIX 3HAYeHUAX As M Xo BEJHYHHA Vo OMNpe/esieTcss HOMH-
HaJMbHbIM TOKOM BTOleIJHOI/I OOMOTKH CTeprKHS
: Lico = Xgy2As. (12)
B pe:awaaTe Bblpa}KeHI/Ie mouriocTd (10) uMMeeT MaKCHMYM TOJbKO
no nepeMeHHOH Xs.
Huddepenuupys (10) mo xp, mocse npeobpazoBaHUil moJayyaem ypas-
HeHue

kr2“X2kr12 (X) =0, (1'3)
rue k‘r(\,—nponssozmaﬂ kr mo X,.
Pewasi ypaBuenue (13), no.nyqaeM

xoo_l V3 (y:+ i) . (14)
[SUENS
I onpejaeeHHst y; BOCHOIb3YeMCSl Bblpa:KeHHEM sl TOKa CTeprKHSi
BTOpHYHOII 0O6MOTKH (12)

e Incz ' 1~
y2 X XzA) 2 (13)

C yuetom (6) H ( 4) qoopmyna (15) npunumaer Bux
yi =hicg ]/ SWatn -y, (16)

rne
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= V3_U9c ; (17)
[1pu BuIBO1e (opmyabl (16) npunsaTo, uTO
Ve (y2+ig)?2 (Yo tiz) ™ (18)

[TorpemHoctb, noaydaemasi NpH Takoi 3amene, mnpH ip=0,1--0,3 u
Vo==1 He BBIXOMMUT 3a npeneanl (1—=7) npoi.
[Ipu noacranoBke (14) B (10) mosyuaem

T
SC=KBth-m3%-I//V‘3“‘2 . (19)
ckes?
Kospduuuenr Ky a5 ca0eBbiX 0OMOTCK TPH T10/ACTAaHOBKE, ONTHM aJ/lb-
HOTO Xp M3 (14) Oyner paBeH’
1
kea =1 +——3— : (20)

B cayuae pacliensiennsi MPOBOAHHKA TOJIIMHOI X Ha K mapaJsenb-
HpiX BeTBeil B [3] moKasaHo, UTO ONTHUMAJbHbiH KO3((MUIHEHT BbIPA3HTCS
3

Kb ¥, (21)
r2k ! dk"
B 1aba. 1 ¢ | no 9 nyHKTH onpejenetbl reoMeTPHUECKHE pasMepbl i
napameTpnl TPaHCPOPMATOPOB MpPeAeNbHEIX MOILHOCTEH €O CJI0eBBIMH 00-
MoTKaMu Ha ctopoHe BH npu 3amaHHbiX iTOCTOAHHBIX BEJHYHHAX: |

Ta6aumwa I.

Ne . ms 1 4 6 l 8 | 10 \ 19 16
| L 4,3 29 2:2 17 1,45 1,1
2 Se 136,5 184 228 264 298 377
3 Yoo 0,543 0,982 1,39 1,82 12930 3,09
A Xo2 0,840 0,626 0,525 0,460 0,414 0,353
5 Bo 9,66 10,76 11,9 12,¢ 12,7 14,05
6 Kre 1,0210 1,037 1,0830 11,0830 1,0830 1,0830
7 As 616 650 670 704 730 780
8 K 4 3 2 2 2 2
g9 By 5,8 8,1 10,1 12 13,8 17,6
10 X1 0,173 0,138 (3.1:23 0,114 0,104 0,09
11 Yy 1,16 0,99 0,91 0,88 0,85 0,81
12 Ay 466 486 496 502 509 DL
13 qm2 562 748 896 1026 1114 1340
14 L 525 536 544 555 560 576
15 021 6 6 6 6 6 6
16 ot VST 27.4 29 30,35 31,25 35,8
17 0o 10 10 10 10 10 10
18 Hy 00,0324 5 0,05 0,065 0,085 0,099 0,15

h=260 ‘cm; d=120 cm; p=2,14-10-% om - cu; ke =10,8;
krp=10,95; B=17500 2c; =50 ey; ku2=0,75; i,=0,3 cm;
C=0,92; &=0,3 81/cm?; Oe2=10 cm.

[Tapannensuble MPOBOJAHHUKH BBIMOJHEHLI C 3MaJieBOH H30JslHell ToJ-
wuHoi 0,01 cm, a BUTKOBAs H30JALMS BBHINOJAHAETCS M3 3JeKTPOKAPTOHA.

Kak oTmeuasoch Bbillle, MOLHOCTb CTep:KHA S YBeJHUHBAETCS C PO-
CTOM YHCJaa cjaoeB oOMOTKM my. Hapsiny ¢ 3Tum pe3ko pacrteT U Hamps-
JK€HHe KOPOTKOro 3aMbIKaHHs, AOCTHrasi HeJOMyCTHMOH BeJIHUMHBI, Kak
Obl10 mokasaHo B [1]. [Iasi CHHXKEHHsSI BeJUUYMHBI HaAMPSIKEHHST KOPOTKOTO
3aMbIKaHHs OOMOTKY BBICOKOI'O HAUPAKeHHs BLINOJHAIOT C ABYyMfA KOH-
ueHTpamu, kKak Ha puc. 1. Torna Hampsukenue KOPOTKOTO 3aMblKaHuda Oy-
JAeT omnpereasitbcsi mno dopmyne

Es KrAsQualyd' )
Up“ 3.33Bqc.-h )
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(51=0,5 b, +0,5 b2+3 019; (23)
l'_M==J'£d12; (24)
dig — CpPeJlHUH JHAMETP KaHaJa pacCesHHS, CM:
(3, "‘HPHBQ}IEHHHH HIHpHHa KXaHaJia paCCeﬂHHH, M,

0o1 — H3OMSLHMOHHOE PACCTOSAHHE OT CTEePXKHs 10 OOMOTKH, CM;

001 — H30JLHOHHOE PACCTOSIHHE OT CTEPZKHS 10 OOMOTKH, CM;

by — wHpuHa OOGMOTKH BBICOKONO HAMpPAKEHHT, CM;

b2=m2x2+62 (m2~ l), (25)

02 — OCeBO¥ KaHa/Jl OOMOTKHM BBICOKOTO HamnpsizKeHHs, OnpejessieMblil
MeKCJI0eBbIM HampsizKehHeM W NPOOHBHBIM — HaNpsKeHHEM Ha
I cm (npoGuBHOe HampsiKeHWe st Macjaa 25 K8/cm), cum;

b, — mHpHHa OOMOTKH HH3KOIO HANpPsizKeHHS, CM.

Has omnpeaenenuss pasmepoB «00OGILEHHON KaTylleyHoH» 0O6MOTKH

HH rpocnonbsyemcst puc. 2, Ha KOTOPOM NpeACTaBJeHbl 3aBHCHMOCT:
bi=1(S¢); x1=f(S¢); yi=1(Sc¢) u A= (S¢), mnocTpoeHHble no Aai-
nbim [11.
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[To S¢, B3gTtoi u3 Tabu. 1, nmosab3ysch puc. 2, onpenensieM COOTBET-
cTBywlLHe pasdmepbl o6moTkn HH, npueneuusie B nyukrax 10—17 raba. 1.
[To aanueiv oomotkun BH u HH onpeneneno nampsikeHue uUp, NOKa3aHHOL
B nyHkKTe 18.

[Ipu onpenenednu npeieapHOR MOLLHOCTH TPaHC(OPMATOPOB BEJHUH-
Hol d U h HaxoasiTcs M3 JONMYCTHMBIX Kele3HOA0POKHBIX rabapHTOB.

[ITpuHuMasi Bo BHHMAaHHe BBLIIIEH3JIOKEHHOE, MOZKHO OIpeLessdTb pas-
Mepbl TpaHcopMaTopa MpH MAkCHMajabHOM HCHOJb30BAHMH AKTHBHBIX Ma-
TEepAaJOB 10 3a1aHHOH MOILLHOCTH W HafpsKeHHIO KOPOTKOTO 3aMbIKaHM:,
B Cayyae npuMeHeHusi kKartyumeuxHoir oomorku HH n muorocnonnoit o6Mor-
ku BH.

Sc

[To [1] ompeneasiercs X;; y;; A; H HAXOAUTCH OTHOLIEHHE Th

d*h . 4(xy + i)(ys + 9) .
lanee cTposATCs 3aBHCHMOCTH 4
S 8 S ¢
X1 ==f .C 5 yl-——‘f'—ﬁc— 5 Alzf ] ); b1=f—_?_)—‘ .
d:h d-n d*h d-h
Hcnonb3ysi 3a4aHHYI0 MOILHOCTb CTEpPZKHSY, HanpsiKeHHe KOPOTKOTO
3aMbIKaHHs M TIPHHATOE UHCJIO CJI0eB CJA0eBOH OOMOTKH, PacCUHTLIBAIOT
MOCe10BaTeJIbHO NapaMenpbi OOMOTKH BBICOKOTO HAMmpsKeHHS (Yo; Xo; Dbo:
Ag), ONpenessiioT OTHOLICHHE:
SC .= KB'kcﬂ' 3 X2y~;'A-_)m~_; (27)
dlh 4 (Y2 + 12)

Sc K-B-ke-m-by-x,y,44 (26)

S
[To. mnosayueHHOMY OTHOLIEHHIO (—9- onpeaensercs H3 rpaduk:

d*h
(puc. 3) — by. 2
Pewas comecTHo ypaBHenue MoulHocTH (10) u ypaBHeHHe HampsiKe-

6{ 4 b
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Tabanuia 2

Ne i . Se l 100 l 150 | 200 250 | 300
1 ms 4 6 8 10 12
2 Ioc (w3 17) 231 347 462 578 694
T (u3 16) 0,455 0,96 1,505 i 2,58
& (u3 14) 0,882 0,64 0,53 0,464 0,417
BN (u3 25) 507 526 555 580 604
B by (u3 25) 16,42 18,33 19,64 1994 21
7 8, 4,3 2,9 2.2 47 1,45
' ST (u3 puc. 3) 4,1 6,1 8,2 10,3 - 4301
9 Vv (u3 puc. 3) 1,3 1,09 0,98 0,92 0,88
1 i (u3 puc. 3) 0.25 0,158 0,136 0,121 0,111
11 A (u3 puc. 3) 415 437 452 462 470
I3 -k (u3 29) 890 416 241 164 134
%g d (u3 28) 65,5 97,6 131,5 162,5 183,6
=4 Je
dzh (w3 27)  2,62:10-2 3,72.10-2 4,76-10-2 5,71.10-26,55-10-2

HHA KOPOTKONo 3amblKanus (oO6moTrka BH BblmosineHa ¢ oZHMM KOHIIEH-
TPOM )

Uy = 2KRA 2 Iy -8
e T R

HaXOJUM MOCJEe0BATEJAbHO BBICOTY OOMOTKM M AHaMETP CTep:KHS.

Pacuer Tpancdopmaropa mo 3agaHHONH MOILHOCTH U HANPSKEHHIO KO-
POTKOro 3aMblKaHua MNpeJcTaBaeH B Tabja. 2 NPH CACIYIOUIUX TPUHSITHIX
nocrosiHHbx: £=0,26 6r/cm?, Up=0,13; U=750 k8; B=17500 ec;
0o1=5 cm. OcTajbHble MOCTOSHHbIE TAKHE K€, KaK M JAas Tabua. 1.

(28)
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