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U3MEHEHHE HANPS)KEHHSA BECKOHTAKTHOIO 3my
NNEPEMEHHOTI'O TOKA MPH BKJOYEHHUH
HHAYKTHBHOW HATPY3KH

M. JI. KOCTBIPEB, A. H. CKOPOCIIEIIIKHH

(PexoMeHj0BaHA CEeMHHApOM KadeAp 51NeKTPHYECKHX MAlUdH
H ODIHeH 9JIEKTPOTEXHUKH)

BeckodTakTHBIH 3MeKTpOMAIUMHHBIA ycuiauteab (BAOMY) mepemensoro
-roka [1, 2] moxer paboTaTb B pexUMe YCHIHTed-npeo0pa3oBaTeqas B Bbl-
'COKOCKOPOCTHOM 1EKTPOIPHBOJE HJIM B pPeXXHMe dBTOHOMHOIO TeHepaTo-
pa. Ilpu mycxe NmHTaeMOro aCHHXDOHHOTO IBHraTeqs HampsixKende BOMY,
K2k ¥ J1060ro reHepaTtopa IlepeMeHHOI0 TOKa, MOXKeT De3KO H3MEHAThC,
YyTO CVLIECTBEHHO BJHfET KaK Ha TPOIecc TycKa, Tak ¥ Ha paboTy Apyrux
notrpebureneil, nuTapmuxca ot bOMY.

Ko3¢pduuneHT MOLHOCTH aCHHXPOHHBIX JABHraTe/ledl MPH TYyCcKe He3Ha-
yurened (cos gk =0,2-—0,35), mo3TOMY HX MOXHO paccMaTpPHBATb BO Bpe-
Msl TyCKa KaK YHCTO HHAYKTHBHYIO HarpysKy.

Hanpsixkenne Ha Bpixode BIMY BoccraHaBaupaeTcs ¢ TIOMOILLIO Obl-
cTpojeficTaytollell cxeMbl (a30oBOTO KOMNayHaHpoBanusa. Takaa cxema j1a-
eT MAaKCHMAJbHBI{ TPOBAA HANPAXKEHUS B INepPBbIl MOMEHT NYyCKa, KOII2
obpaTHasi CBf3b clile He ycnesna cpaboTarh, M0CIE Yeno Hampsxkende Obl-
CTPO BOCCTAHABJMBAETCSl 10 HOMHHAJABLHOTO (pHc. 1).

B cBA3M ¢ 3THM MaKeUMaJbHBIl 11pOBajl HaNpsAXKeHHA Ha BbIXOde
BIOMY npu nycke mHTaEeMOro AaCHHXPOHHOIO JBHraTe/sl MOXKHO OLEHHTH,

Puc. 1. BeixoJHoe HampsiKeHHe M TOK KOMIEHCAIHOHHOH 00-
MOTHEH BO3MY NpH BKRIOUYEHHy HOMHHAJLHOH HHIYKTHBHOH
HaTPy3RW
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paccMOTPEB TepPEeXOJHbiil MPOLECce BKAKYEHHA HHLYKTHBHOH HATPY3KU YCH-
auresisi 6e3 o6paTHON CBsI3H M [OCTOSIHHOM  HAalNpfXKeHHH  BO3OyXKIeHHA.
Nupdepennuanphbie ypapHeHuss BOMY ¢ yueroM HayaJbHHIX YCJIOBHH B

onepaTopHOH GopMe AJs KOMIUIEKCHBIX OTHOCHTEAbHBIX BeJHUHH (2] 3amu-
ueM B CAGAYIOLIEM BHIE:

Uf(p) + PXfoo + PXmilro rf + x¢(p + )
PXmilio + Plilro = | PXm1 e
PXmolro 0
Xm(p + ) 0 L] i
— | It T PX; PXm> [rep)
xmz[P‘H(l _“S)] rs—l—x[p—{—j(l—s) Ts(p)

I/LHH.yKTI/I-BHOE .COIPOTHBJICHHE LeNH craTtopa
X = XL + x81
rie
XL, — CONPOTHBJI€EHHE HATCPY3KH,

Ito U Iro —3HAUEHNS TOKOB BO3OYXKIEHHS U POTOPAa B MOMEHT BKJIO-
YeHHS.

IlpeHeGperass aKTHBHBIM CONPOTHBJIEHHEM pPOTOpa, M3 peXHMa XOJO-
croro xoaa BIMY mosmyunm:

. : . ' X
Iy = 91 Ipg = — Ot . _.Xm_z_
I's ry r

Onpenenns NpubAUAKEHHOEe 3HAueHHe KOpHEH COOTBeTCTBYIOLEro Xa-
PAKTEPUCTHUECKOTO YpPaBHEHHs, 3dNHIIEM ONpedeJ]HTe]b CHCTeMbl YpaBH2-
Huit (1) B BHIe

A = xpxxT'e-T'g-ap(p + b + Dip + (1 — 8)],

rie
1,1 1
a - T,f'Tf T r[‘fT/r - T/fT/r
pe (1 R 1
T Ta | TTT, T T, T T ) T
b e Xmiy L U S SR X
T~ (xf - ) = (Ar : /)*rr_’ =X

HMszobpaxkenye HanpskeHus Bo30yxkAeHuss no Kapcouy

Us(t) = Uj-e— it = (j “I.)“—
P
Hanpsxenne na Beixoxe BOMY u3 ypasuenuin (1)

U = — xu|p + (1 — 8)|lgp —
— U2 i ¥meXL . [p + (1 -~ s)] P '
xiéx, T T’ (p+b+n(w+f+ﬁﬂ' (2)

Iepefins or uzobpakeHuss K ODHTHHAAy W HpeHeOperas BeJUUHHAMH
BTOPOIO MOpsiAKa MaJoCTH, NOJYyYHUM

U(t) = sUs-Afsin(t + 3,) +jeos(t + )],
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1ae

r_ UfXmiXmeXe- T
LS —_— T T 12 [“.—— ’
Xeexx, T/ T'sa

7 t t
A:[I—(I—T,rf)e_?]—sl—Te"T_. .

[locne ob6paTHbix npeobpasoBaHuil (azHoe HampsxKeHHe AEHCTBUTEb-
HOH MAIllWHBI

Ua(t) = sUgAsin(st + 8, + 6,). (3)

Ecom npenebpeub BJIMAHHEM AKTUBHBIX COTMPOTHBJEHHI Is H Iy Ha aM-
MANTYLY HalIpPsIKeHHdA, TO

4 _t
Ualt) = sUs[l — (1 — TTf~) e T}sin(st + 8 4 3,).

Onpegenum H3MeHeHHe orubalomei

HAIpAXKeHUA Ha BeIXOAe DBIMY
B MOMEHT BKJ/IIOYeHUS HEHATPYMKeHHOro BIMY Ha WHAYKTHBHYIO Harpysky.
13 pexuma xoaocroro xona (2]
SUXm1Xm2
UOZ——- . N
Ti- Xy ¢
ITpu BrIoueHun B MoMmeHT t=0 oruGaioiuas HaopAKeHH:

U _ SUtXyiXmaXL
(=0 = ~— 7
T Txpex T
H3smenenne orubawiueli HampaKeHHS
Us — Uit— XL Xf
AUg — —0 =0 ¢ 2L
U, xixT';a
N X XrXg — X'meXf — X%miXs
. : .
Xer(Xs + x1) — x m2Xf — X*mi(Xg + x1)

[losiHbEle conpoTHB/eHHsT POTOPA W CTAaTOpA

Xy = Xmi + Xmz2 + Xop.
Xop = Xory + Xorz,
X = Xg + XL = Xmz + Xeg + XL.
X{ = Xmi-
C yueroM 3THX BBIPasKeHHii HOJIYYHM

. Xog 4= X
AUy = ° L
s Xsg “JF Xop + XL (4)

®opmyna (4) 148 pacuera HAYAIBLHOTO NpoBaJsa HaNupAXKeHAsT Oblaa
nposepena Ha ombITe. Iaa Makera BAIMY (300 Ba, 200 TI1)

X = 0,3 0. e.

’

Xs = 0,14 0. e.
03 -+0,14
AU = 03 T 012 =1 0,305.
M3 ocuunnorpammer puc. 1 AU=04.

HsBecTHo, [3], 4TO MpH BK/IIOUEHHH HOMHUHAJBHON HHIYKTHBHON Harpysku
aBTOHOMHOTO TeHepaTopa AONycKaercs

AU < 0,25,
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[TosToMy M3 yCAOBHH AMHAMHYECKOH TIePerpyskd LOMYCTHMOE 3HaueHHe CO-
MPOTHBJAEHUH paccedHus BIOMY B oTHOCUTe/NbHBIX €IHHHLAX

(Xos + Xop) << 0,3. (5)
Buisoanl

1. [Ipoan HampsxkeHHd Ha BHXoLe BIOMY ¢ $as3oBbIM KOMIAYHAHPO-
BAHMEM MDH BKJIOUEHHH HHAYKTHBHOH HArpy3KH ONpeJensieTcs B OCHOBHOM
MHIYKTHBHBIM CONPOTHBJIEHUEM paccessiHHsS OOMOTOK POTOPA M BBIXOMHOM
0OMOTKH.

2. INonyuedo ycaoBue AHHamuueckoit meperpy3kn BOMY (5), koto-
poe CieldyeT UCMNOJAB30BAaTh NPH ITPOEKTHPOBAHHH.
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