HU3BECTHUA

TOMCKOTI'O OPAEHA OKTSABPLCKON PEBOJIIOLIMM U OPIAEHA TPYIOBOIO
KPACHOI'O 3HAMEHU IIOJHUTEXHHUYECKOI'O MHCTUTYTA
umenn C, M. KHUPOBA

Tom 194 1972

K PASPABOTKE HWH)XEHEPHOW METOAHUKHU PACYETA
U MPOEKTUPOBAHHUS HHU3KOYACTOTHOIO HHAYKTHBHOTO
MAPAMETPOHA BE3 NOCTOSAHHOW COCTABJISIIOLILEN
B TOKE BO3BY)KXAEHHUMA

E. M. TOJIBAOMTENH, A. M. AJIUH
(ITpencras.ena nayuHbIM CeMHHAPOM Kaeapbl aBTOMATHKH M TeaeMexaHukH)

Ha xadenpe aptomatuku n tenemexauukn TIIH paccmarpusaloTcs
BO3MOXKHOCTH TNpHMEHEHHST MHIAYKTHBHOrO TIlapaMerpoHa C Bo30OYXKAeHHEM
OT MCTOYHHKA MPOMbBIILJIEHHON YacTOTH 50 2y Kak 3JeMeHTa CHCTEM aBTOMa-
THKH H TeJIeMeXaHHKH.

B ycTpoiicTBaX AMCTAHIMOHHOIO K TEJEMEXaHHYECKOrO YIpaBJeHH:
Hanbosee 1esaeco00pasHo NPUMEHHTh ABYXUACTOTHBI MHAYKTHBHBIH mapa-
MEeTpPOH, TepecTpanBaeMblii M3MeHeHHeM eMKOCTH KOHJEHCaTopa pPe30HaHC-

#oro Koutypa. Ha puc. | npuBemeHa cxema paccMarpuBaemMoro na-
paMeTpoHa,

rae U, — nanpsokenue BO30YXKACHHS YacTOTOH f;
[, — neficTBylollee 3HAYEHHE TOKA B LENH BO3OYKIEHHUS;

W, u W, — udci0 BUTKOB COOTBETCTBEHHO OOGMOTKH BO30YK/JAEHUS W pe-
30HAHCHOH;

U, — BHIXO[HOE HampsKeHnue;
[, — peficTpymoulee 3HAYEHHE TOKA B PE30HAHCHOM KOHTYpE;
C, 1 Cy, — KOHAEHCATOPHl COOTBETCTBYIOULEH €MKOCTH;
K, n K; — k/1104n ylIpaBleHus;
R, — conpoTur/IeHHe Harpy3KH.
IIpu cooTBeTcTBYyWOLIEM BbIGOpPE MapaMeTPOB CXEMbl MOXHO OGecneudTh
TIepexo/i OT pexkHma nepBoro pesoHaHca (fuux = f) K PeKHMY BTOpOro peso-
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uanca ([, — 2f) TOJABKO 3a cueT H3MEHEHHs eMKOCTH KOHAeHcatopa mpil
HeH3MEHHOM HanpsiKeHHH BO30YKACHHA. ABTOpaM# OBLJIO IIPOBEACHO 3KCHE-
DIIMEHTAJbHOe HCCAeMOBAHHE WHAYKTUBHOrO IlapaMeTpoHa NMpH BapHaUHi

{34



€ro OCHOBHHIX NapaMeTpoB (CeueHHsS CTaJHd CepPAEYHHKOB, 4YHC/JAA BHTKOB,
COIIPOTHBJIEHHSI HArpy3KH, €MKOCTH KOHIEHCATOPOB, HampsiKeHHS BO3OyXK-
JAeHHs H T. II.) B LIHPOKOM auanasoHe. Bce cepaeunuxu — 6poHeBble, Habu-
paJsiuCh OHH H3 LITAMTOBAHHBIX MJacTHH 241 toaumuuHon 0,35 mm. [1pu sxcme-
pUMeHTaX (PHKCHPOBAJHCh TOKH, HaNpsXKeHHsl, BbIXOAHAA MOIIHOCTb (MOI-
HOCTb Ha HAarpyske) M KpHTHYECKOe ConpoTHBJeHHEe (Ryp) pE30HAHCHOTO
KOHTypa — T. €. CONpPOTHBJIEHHE, IPH KOTOPOM elle BO3MOXKHO BO3HHKHOBE-
HHE NapaMeTpPHUECKUX KoJeOaHHH NPH ONpeAeJeHHOM €eMKOCTH KOHJeH-
caropa.

O6paboTKa 5KCHEPUMEHTAJbHbIX JaHHBIX M03BOJIHJIA YCTAHOBHUTD ONpejie-
JIEHHBIE COOTHOLUEHHs MeXJy OCHOBHLIMHM IapaMeTpamu CXeMH, IpH KOTO-
pPHiIX 06ecneynBaeTcsl YCTOHUKUBLIA AJIHTE/IbHBIH PEXUM PABOTH HHnyKTHBHoro
napaMeTpoHa Ha U3BECTHYIO HArpysKy.

JlJ1si pexxnMa MepBOro Pe30HaHCa €MKOCTHOE CONPOTHBJEHHE pe3oHaHC-
HOro KOHTYypa CJAeLYIOIIMM 06Pa30M CBA3aHO ¢ AKTHBHBLIM CONPOTHBJICHHEM
KoHTypa Ry :

X > KR, (1)

rjne koapduureHt c¢Bi3u K, B 3aBHCHMOCTH OT BBHIXOJHOH MOLLHOCTH KO-
nebnerca B npegeaax ot 8 (aas P, = 50 8a) no 4 (npu P, =500 sa),
T. €.

K, = (8= 4). (2)

ConpoTdBieHHe KOHTYDa CKJIaJBIBA€TCS M3 CONPOTHB/IEHHUS HArpPy3KH
u conpotupaenus oO6MoTOK W,:

Ri=Ry+ R, (3)
B nepsoM npuO/IMKEHUM MOMKHO CYHUTATD,
uTOo R.=(1,1+12)R,. (4)
Ja pexnma BTOPOro pes3oHaHca
Xe, > KRy K, =12-+10. (5)

[lepexon OT pexuMa NEpPBOrO K pPeXHMY BTOPOrO pe3oHaHca IMpH
U, = const BO3MOXCH JHIIb IIPH ONpeAeSeHHOM COOTHOLIEHHH MEXIYy
Xe, u Xg,

C
(35 5)Xe:  Cp——St 6
( ) X 10 (6)

AHanus3 3KCNepuMeHTANbHbBIX AAHHBIX MOKAa3aJ, 4TO NpH H3BECTHOH pacuer-
HOH MOULHOCTH Pe30HaHCHOro KoHtypa (P,) OkasbiBaeTCd 3aAaHHBIM IIPO-
H3BeJeHHe CeueHHs CepJevyHHKa Ha MJIO0WAAb OKHA, T. €.

ScsozK%, (7)

rae koabduuueHT cBsisu K 3aBUCHT OT aGCOMIOTHOrO 3HAYEHHA MOLLHOCTH P,
H MOXeT ObITb onpejeneH no rpaduky puc, 2.

3uast Sc¢S,, aerko nopodpath NOAXOAALIHA TUNOpA3IMED CepjedyHHKa
O CNPAaBOUHBIM AaHHbIM. [l onpepeneHus £, BOCHO/Ab3yeMCH OYEBHJ-
HBIM COOTHOMIEHUEeM

= BV (R4 R + (Xc))%, (8)

[1pu OpHeHTHPOBOUHOM onpeneneHuH uucea BHUTKOB W, u W, BoabMeMm
3@ OCHOBY pacueTHble BEID2XKEHHH, NOJyYCHHEIC IIPH HCIOJIb30BAHHH METOAA
pacuera no AefiCTBYIONIUM 3HAUEHHSM H BEeKTOPHbIM auarpammam [I, 2]. He
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NIPUBOAS 113-32 TPOMOSJIKOCTH BeCb BBIBOJ, OTPAHHYUMCS OKOHYATENbHbIM
pacuyeTHHIM BbIpaXKeHHeM AJa Kosd@HUHeHTa TpanchopManuH

W,

Kip = , 9
P 1{72 (9)
U
KTp: 3 ~ . 2 : ’ (10)
l/ (S—Ofi .98ERBIKL U3
21,

rae K, — Kosp@uuueHT 3anoJHEeHUS OKHa;
®» — KpPYyrosas 4acToTa;
i — IMJAOTHOCThE TOKAQ;
By, — pacueTHasa uMHAYKUuS,;
K¢ — Kos(pduuneHT 3anoJHEHUs CepjievyHuKa.
s HccaeOBAaHHBIX HaMH 11apaMeTPOHOB ¢ BHIXOJAHO MOU[HOCTBIO
50 -+ 500 sa
By=(1+11) ma. (11)

Caenyer OTMETHTB, UTO NPH BbiBOJLe BuIpaxenus (10) ne y4uTblBaJKch no-
TE€PH B CTaJi, paccessiHe H CONPOTHBJICHHE Lenud Bo3Oyxaenus. Conocras-
JeHHe pe3yJbTaTOB pacuera
PP C 3KCNEePHUMEHTAJbHBIMH J1aM-
: HBIMH NOKa3aJ0, YTO BEJHUH-
25 N ) Ha  KO3((HUHeHTa  TpaHc-
j f ‘ dopManun [JOJKHA JeXKaTb
/ /"4 B AUANas0oHe
2 P

T g Kop < (0,3 = 0,5). (12)

[Ipn HecobaI0REHHH YCJOBiHS
i ' : (12) pexoMeHayeM Memiy
! / napaMeTpoHOM H  HCTOYHH-
0 7 KOM HNHTaHHS YCTaHABJHBATDb
’ / corJacyomuii  TpaHchopma-
S ' TOP MM TNEPeXOJUTb  Ha
251 I — : : 60abIIUEA THROpA3MeD.
.. Uneno BUTKOB  OOMOTKH
BO3OYXKACHUA  ONpeNeasiercs

)
IO BBIPAXKEHHUIO

0 w20 Joo w0 5w (2o P .

Ut + UiKiy

Pue. 2 W‘:‘/—ﬁ. 13
! ! 95%02 B¢ (13)

Ilpn wucnosp3oBannu Beipaxeuni (10) H>(13) Tpebyer 3HaTb HampsKe-
Hue U,

Uy, =1,V XE + (R, + R,)" (14)

PaccMoTpenHble Bblle pacueTHbie Bopamenus (10) n (13) mospoasior
IpPOBECTH pacyer 1epBoro HpubaMKeHHS H BHOpAaTb OPHEHTHPOBOYHBIE Na-
paMeTphl CXEMLI, YTOUHseMBle B APOUECCe pacueTa BTOPOTO NPHOJIHKEHHUS
C YYEeTOM CONDOTHBJIEHHs LenH BO30yxaeHHs. Meroxwka To4HOTO pacuera
4BTOpPAM HEH3BeCTHa, OAHAKO JNOCTAaTOYHO YAOBJETBODPUTE/IbHOE COBIAajeHHE
JAacT pacuerT no JAefCTBYIOHMIMM 3HAYEHHSIMH C MOMOIIbI0O BEKTOPHBIX JHar-
pamum [1, 2].

ITpuwmep: ITokaxkeM npuMeHeHHe PACCMOTPEHHON METOAHKH K TIpHOJH-
JKEHHOMY pacyeTy HHIAYKTHBHOTO IlapaMeTpOHa CHCTeMbI TeJIeCHIHaJH3a-
nuH ofwexkTa Ges uctounuka nutanus [3]. [Tpn pacuere cucreMbl OblIH HO-
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JyueHbl HCXOjAHBIE JaHHble K pacuery mapamerpona: Uy=:12 6; R, =72 oma;
Iv=0,052 a; X, =1260 om; C; = 2,53 mkeh.
1. TIpoBepsieM BO3MOMKHOCTbh BO3OYXKIEHHA KoJeGaHHI Ha OCHOBHOH
yacroTe no ycaosuio (1) c yuerom (4)
1260 > (8 = 4)- (1,1 + 1,2) .72

Yc0BHe BHIIOIHSIETC.
2. Bol6upaem KoHaeHcaTop mo ycuaoBuio (6) 175 oGecrneyeHHs BTOPO-
ro pe3oHaHCa

Xc, = 3,5-1260 = 4410 ox. C, =0,36 mrgp.
3. OnpezeaseM pacueTHYIO MOLLHOCThL NO Bulpaxennio (8) ¢ yuerom (4)
P, = 0,0622 V (1,2-72) + (1260)% = 3,4 sa.

4. Tlo rpadury puc. 2 onpegeasem K = 0,4-10-8
5. Tlo eupaxenuo (7)
3,4

ScS,=0,4-107° :

= 0,68-107% xt.

6. Mo cnpaBouHBM JaHHHM [4] BHOMpaeM MarmuTtonposoh 1LIY10X10;
Sc = 1,0 en?; S, = 1,15 cu® §,5¢c = 1,15 caut.
7. Tlo Tad.a. 4-3, 4-2, 4-4 [5] naxoanm

K,=024; &=5-10° a/#* Kc=091.
8. Tlo Bhipamenuio (14)

U, = 0,052 (1260)2 + (1,2-72)* = 65,5 8.
9. Tlo euipaxenuo (10) ¢ yuyetoMm (11)

Ky = ) 1.15-107%.0,24.5-10° \* ’ -
‘/l( ' : ) .2.1,02-3142.1,052.10~°.0,912— 652
\ 2.0,052
= 0,355. Beibupaem Hi, = 0.4.
10. Ilo euipamenumo (13) ¢ yuetoMm (11)

/ 122 -+ 65,5%-0,47
t¥,==‘/ — - -
0,912.2.1,0-107 7. 3142.1,052
11. Tlo Bupamenuto (9)
W, =980 _ 1700,
0,4

)

= 680 BuTKOB, .

[Tocae onpeaesennss OCHOBHHX NapaMeTPOB CXeMbl NPOH3BOAHMTCA yTOU-
Henne U) ¢ yuetoM NajA€HHS HaNpPsiKeHHUS HA COIMPOTHBJASHHH OOMOTOK BO3-
GyKIeHHS ¥ NpH HeoGXOAMMOCTH yTouHsercs uucao Butko Wi Has
paccMaTpHBaeMOil 3aJayd YTOUHEHHE He HPOH3BOAMJOCH, TaK Kak Cxema
nHTaerca yepes corJacylouuii tpancopmarop, uro obJjerdaer noadop

Tabnuua

U I Uy 1f Soux C Rxp
8 a 8 a 2y MKP oM
24,5 0,15 64 0,052 f 2,5 290
24,6 0,067 57 0,017 2f 0,4 390
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ayxHOi Benuunn Uy, B ra6auue npuBefeHb 3KCrepHMEHTAJbHbIe AAHHLIE,
IIOJTyYCHHBIE TIPH IIPOBEPKe H3rOTOBJAEHHOro ob6pasua,

BbiBOMEI

1. Conocrasaente SKcnepUMEHTANbHLIX JAHHBIX ¢ PACUETHBIMH IOKAa3bi-
BACT y/NOBJIETBOPHTENBHOE HX COBIAJEHUE IIO0 BCEM IIOKasaTeasim, kpome U|.

2. IlpHBefeHHble B CTaTbhe COOTHOIIEHHS MOIYT OBITH HCMOJB30BAHLL MPH
OpPHEHTHPOBOYHOM pacyeTe ABYXYaCTOTHOIO HHAYKTHBHOTO llapaMeTpoHa 6e3
NOCTOSIHHOH COCTABJISIIOUIEl B TOKE BO30YKICHHS.

3. Ilpencrapasiercst neaecoo6pasHbIM Aasbheiiliee NPOLOIMKEHHE HCCIE-
NOBAHHI MHAYKTHBHEIX HH3KOYACTOTHBIX NapaMETPOHOB C b0 OTPABOTKH
IPOCTOH, HO JOCTATOUHO TOYHOH METOJHKH HX PAacyeTa H IPOEKTHPOBAHHSI.
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