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BJ]HﬂHHE CMEI[I.EHMﬂ ILETOK 3CI' HA BEJIHYHUHY TOKA
HATPY3KH

- A, M, KYTILLOB

(TlpeacraBieHa HayYHHIM CEMHHAPOM Kadeipel TEOPETHIECKHX OCHOB 3JIEKTPOTEXHUKH)

Pasnnunsie oTpaciu MPOM3BOACTBA, HAYKH, TEXHHKH HYXKJAIOTCA B KOM-
aKTHOM, HafeXKHOM, HeJOPOroM HCTOYHHKE BbICOKOro Hanpsxenus. OLHAM
M3 HCTOYHHKOB BBLICOKOTO MOCTOSIHHOIO EANPSAXKEHUsl sIBASIETCS 3JeKTPOCTaTH-
yecku renepatop (2CT).

DeKTPOCTaTHYECKHE T[eHepaToPhl OKa3auch HEOOXOAMMBIMH M HAlIH
WIKPOKOE NPHMEHEHHE B YCKOPEHHH 33PSKEHHBIX UACTHL, B PEHTIEHOTEXHHU-
Ke, TENeBUAEHHH M OCOOEHHO B 3JIEKTPOHHO-HOHHOH TexHosoruu, Ilupoko
APUMEHSAIOTC]  3/MEKTPOCTATHYECKHE TeHEepaTophbl - 3aXKHraHHd [Ad  ab-
TOMOGHJIEH.

B naGopaTopusiX M TPOM3BOJACTBE YCTAaHOBJEHO M paboraeT Gosbiloe
yncqao ICT, orsauuammWMxcs APYyr OT Jpyra Kak Mo KOHCTPYKTHBHOMY Bbi-
NONHEHHUIO, TaK ¥ N0 npuHuuny geficteusg. Hauboabiee pacnpoctpaHeHue
TMOMYUHJIH 3JEKTPOCTAaTHYECKHE IeHepaTophl, B KOTOPbIX NEpeHoc 3apsiaa
OCYLIECTBJASETCS TNOCPEACTBOM METa/IHYECKHX CTep:KHeH — IPOBOJHUKOB
(SCTTI) uan TBEpAOTO MUINEKTPHKA (2Crna).

FlpuHunn neficTBUS d OCHOBHbIE 3/1€MEHTBI JIEKTPOCTaTUYECKOTO reHepa-

' TOpa ¢ TPAHCMOPTepaMU-NPOBOAHHKAMH, COCAMHEHHBIMH [0 KacKajHOH cxe-
- Me, I0CTaTOYHO MOJHO onucakbl B [1].

Hamu nposeneHo uccaegoBaHhe pabOTEI TaKoro SJIEKTPOCTaTquCKOFO

reseparopa cO CTaTOpPOM M3 NOJAYNPOBOAALLEr0 MAaTepHasa NPH PasjiHUHOM

T0JIOXKEHUH KOMMYTHPYIOIHX VCTPOACTB — ILETOK.
BLlIo ycTanoB/eHO, YTO MPH CMElIeHMH [ILTOK OTHOCHTE@NbHO reOMeTpH-

yeckoil HedTpanu redepatopa [2] npn KHAYKTOpax, pachoJiO’KeHHbIX Ha reo-
MeTpuUecKoil HeHTpaJu, MPOHCXOJAHT 3aMETHOe CHH:KEHHE TOKa H Hampsxe-
HHSI TeHepaTopa NpH OHOM M TOM K€ COMPOTUBJIGHHH HArpYy3KH.

OTO CHHIKEHHe TOKa H HamnpsixkeHHs OO0DACHACTCA yMeHblLUeHHeM Besu-.
YHUHBl PA3HOCTH 3aPSA0B, OTAAHHOW B HATPY3KY.

TTojacuuTaeM BeiMUHHY TOH Pa3HOCTH 3apsioB APH OLAHOBPEMEHHOM
CMeILLEHHH BbICOKOBOMBTHOM H HU3KOBOJILTHOH IIETOK OTHOCHTENbHO reOMeT-

o o TE
puueckoil HefiTpanu Ha yroat-x.— , rie k=1, 2, 3,..., 2m — YHCJIO TPaHC-
m

NoOpTepoB PoTOpPa, T. €. Ha YroJ, KparHelil yrily Mex1y ABYMsSl COCEAHHMH
TPaHCNOPTEPaMU, NPH YCJAOBHH, UTO LUETKH He BHIXOAAT 32 00/1aCTh HHAYK-
10p0B. [10/10KHTENBHBIE YIVIbI OTCUHTHIBAIOTCS NPH CMELLEHHH LIIeTOK N0 X0y
‘BpallleHHsi pPOTOpa, OTpUllaTe/NbHble — APH CMEllEeHHA MPOTHB Bpalle-

¢« HHA poTopa.
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Bocnoanb3yemest nemoveunoii cxemoit samemenusa DCITI u meronom
»JIEKTPOCTATHYECKOl aHaJOTHKH B TPHUMEHEHHH K pacueTy JaHHOro THMZ
reHepaTopoB, H3J0XKeHHbIM B [3]. ,

Cxema 3amellleHHs1 reHepaTopa C KOHTAKTHOH KOMMYyTallHeHd NpPH KOH-
AYKIHOHHOA cXeMe BO30YXKAEHHS C NOJYNPOBOASILIHM CTATOPOM MpeACTaB-
JieHa Ha puc. 1. 31ech UIETKH CMeLLeHbl OTHOCHTeNbHO eOMeTPHURCKOH Hei-
TpaJii B CTOPOHY BpallleHHs] POTOPa Ha HEKOTOPbifi yroJd, XapaKTepuayeMbld
KO3(QHIHEHTOM K.

'

-

Puc. 1. Cxema 3amewenus ICI' ¢ moaynposoasAuiuM cTaTopoM .

DTa cxeMa C NMOMOIIBIO MeToAa HaJoKeHHsi {4] paccunThiBaeTcs Kak
LeNb MOCTOSAHHOTLO TOKa, YTO IO03BOJSieT, B CHIY (OpMa/JbHOH aHaJornu
MEXJY 3/IEKTPOCTATHYECKHM 110JIeM H MOJIeM MOCTCSIHHOTO TOKA, ONpeAeaHTh
HCKOMYIO Pa3HOCTb 3aPsiA0B, OTAaHHYIO B HArpy3Ky.

Onyckasa paa npeo6GpasoBanuii, HMeeM COMJIaCcHO MeToauKe pacyera [3}

4U, C, sh%l— 1ch kY

‘ 20U,
qg-—qg = m + ’ 5
Rcth—;r | : (m-—s_!wal)sh%—T
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vae U, — HanpsikeHHe MCTOYHHKA BO3OYKAECHUS;
R, — nOBTOpHOE CONPOTHBJAEHHE YETHIPEXMOMIOCHHKOB LENHOH cxe-

MBI, paBHOE

7 — HOCTOfIHHAA PpacnpoCTpaHEeHUs HYCTHIPDEXIIONIOCHUKOB, paBHas

ln[ 1+C'(1+V21C+4Cz/a];
2

Cy n Cy — YaCTHYHbIE €MKOCTH TPAHCIOPTEPOB;
S — uHC/JI0 TPAHCMOPTEPOB, MEPEKPLITHIX HHAYKTOPOM;
Uy — HampsxeHHe HArPy3KH, ,
B cayuae, ecan 1METKH pACHONONKEHH HA TeOMETPHYECKON HeHTpaJu,
T. e. npu K =0, BeJHUHHA PA3HOCTH 3apsaioB Oynet:

4yﬂczshw_17
gi—gqf =2y ' '
1 4 —

l’i’cth"—lzq£ (m——s+l)sh'12zl

Tox Harpysxu reHepaTopa ONpefeJqHTCA BEJAHYHHOR MNOJCUHTAHHOLO

3apsaa U paBeH:
I=2mn(q—q),

rie n— CKOPOCTh BpallleHHs poTopa.
Hanpsxenune Harpysku reseparopa:

Ui=2mn(q — q')Ru.

CpaBHHM TOKH Harpy3ku TreHepaTopa InpH paboTe CO UIETKAMH,
PacnoJioKEeHHBIMH HA reoMmeTpuyeckoi Heidrpaau (/) ¥ npu padore co

ki
CABMHYTHIMH LIETKAMH HZ YroA K- —- ('), onpejesMB HX OTHOLIEHHE:

r_ 1+M
I 14 Mgy’
SmnRﬂshm_:ii__l g

T]e M= .
(m— s+ 1)sh %T

[lonyyensoe orHouwenne noKasbiBaeT, YTO NPH OIHOBPEMEHHOM CMe-
WEHAN BLICOKOBOJALTHOH M HH3KOBOJNBLTHOH LIETOK B TY HAH HHYIO CTO-
POHY OT reOMeTpuyeCckoll HefTPa/u NPOHCXOAHT CHHIKEHHE TOKA HATPY3KH.

AHAJIOTHYHO MOXHO BHISICHHTH BJHSIHME CMELUEHHS TOJAbKO OJHOH M3
WIETOK JIHGO BLICOKOBOJLTHOM, MU60 HU3KOBOABLTHOM HAa paGOTy AAHHOrO
THIIa reHepaTopos. |

: T
ITycTh HH3KOBONBLTHAA LWETKA CABHHYT4 HA YyroJa —_hfc-;, TOrAa,

94



paccuutas cxeMmy, NOAOGHYIO puc. 1, NHOAyYuM HCKOMYW pasHOCTb
3apsiJI0B: ;
: g—q = Us shmy 1
R.sh mEK g v
2
4UHSh w 1.sh’ﬂ Ch2 fC_‘)’
2 2 2
+ m-4-K m—kK
(m—s—+1) sh 1 sh 2 '

B cuay cummerpuu pacueTHOH CxeMbl NpPH CMELEHHH BBLICOKOBOJLT-
HOH LETKH pe3yabTarT OyAeT TakuM xe. Boipaxenue paasi pasHocTH 3a-
pAnoB 0e3 CABHra WETKHY OCTAHETCS MNPEXHHM, YTO NO3BOJSET HAHTH OT-
HOLIEHHE TOKOB CO CABHIOM uleTkd (/") u 6e3 capura werku (/)

o 1+M ‘
I mtx T_Shm—‘—x.{ =
2 2 +Mch2—7-
she ™Y 2

win npu m > 10K ¢ A0CTATOYHOM TOYHOCTBIO MOJAYUHM
. Iy 1+ M
U Nt Mch”%

k4

YTO CBHJETENHCTBYET O HEKOTOPOM CHHIXKEHHH TOKA IPH CMEUIEHHH LIeTKH,
SlBjieHne CHUXKEHHS TOKAa H HANDSIKEHHS HATPY3KH NpPH CABHTEe IETUK
NOATBEPKAAETCH SKCIePUMEHTAJBHO.
JKcnepuMeHTaNbHbIE JaHHbIE, NOJYUEHHBIe Ha ONBITHOH Momeau DCI'TI,

s
M aHHbIE pacyeTa NpH CABHre ILETOK Ha yrod |- — npuBejAeHbl B TaGJulle.
' m

TaGauna
Ry n PacyetHrie nanHbie DKCNEepPHMeHT. JaHHbIe
MOM 06| Mun ri % L'l % e ']l %
500 1000 89 97 86 92
1000 1000 82 95,5 79,5 89
1500 1000 78 94 74,5 87,3

HeKOTOpOE pacxoxaAeHHEe DACYETHBIX JAHHBIX C JaHIBLIMH JKCNIepHMEH-

Ta CBA3AHO C TPYAHOCTLIO MOJIYYEHHS] MOJYNPOBOASALLEro CTaTopa, TeM He
MEHEE IOJIyueHHble pe3yJbTaThl MO3BOJSIOT  CHEJNATb  PSAL  BbIBOJOB:

1. Tlpn cmelleHHH WWeTOK OTHOCHTENBHO reOMETPHYECKOH HeHTpaJau
YMEHbIIAEeTCA BeJIHYHHA 3apsia, MEePelaHHOro B HArPy3Ky H, CJeJ0BaTelbHO,

NPONACXOJAUT CHH2KE€HHE TOKa H HaMNpAa>KeHHd Harpysku reLepaTtopa npu. oa-
HOM H TOM 3Ke COMPOTHBJIEHHH Harpy3Ku.
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2. OTHOCUTEbHOE CHHXXEHHEe TOKa HAaTPy3KH 3aBHCHT OT BEJIHYHHBI CO-
NPOTHBJEHHA HArpy3kH, OT CKOPOCTH BpallleHus poTopa, OT YHCJAa TPAHCIOp-
TEpOB pOTOpa W OT HaCTHYHOM eMKOCTH MeXAY TpaHcnoptepaMu. BaxHoe
. 3HayeHHe HWMeeT WHDHHA HHAYKTopa. Haubosbluee cHHXKeHHE, OYEBHIAHO,
Gyner B pexume, GJIH3KOM K pexXXHMY XOJOCTOr0 XOAa.

3. Beainunna 3TOro cHuXKeuHa 3aBHUCHT OT XapakTepa W BeJHYHHBI CMe-
HeHHs WeToK U OyaeT Hanbodablieil Np4 OAHOBPEMEHHOM CMELEHHH BbiCOKO-
BOJIbTHOH H HU3KOBOJIbTHOH LUETOK OTHOCHTE/JNbHO reOMeTPUSECKOH HEeHTpasiu.

4. OnTHMaabHOE MOJIOXKEHHe LUIETOK C TOUKM 3pPEHHsi MOoJIyueHHs] MAaKCH-
MaJIbHOrO TOKA Harpy3ku — reoMeTpHuyeckasi HedTpasb.
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