H3BECTHI

TOMCKOTO OPAEHA TPYILOBOIO KPACHOI'O 3HAMEHHU
NOJMHUTEXHHUYECKOI'O MHCTHTYTA

Tom 180 1971

K OLEHKE YCJIOBH¥ PABOTbHI H30JiISUHH B KOAKCHAJIbHOH
JIHHHUHU IMPH PABOTE UMIIYJIbCHOTI'O TEHEPATOPA HA HCKPY

H. K. KAJISLKHUHI, A. T. YEITHKOB, A. A. JVJ/Ib3OH

(MpeacrtaBsjieHa HAayYHbBIM CEMHHAPOM Hay4HO-HCCHEAOBATENbCKOTO HHCTHTYTA BBICOKHX HA-
npsxenui)

B Hacrositee Bpems o6JacTbh NPHMEHEHHs TEHEPATOPOB HMIYJAbCHbBIX
nanpsokennit (CHMH) ouens Beauka. OHM HCIOAB3YIOTCH B PARHOJIOKALHH,
JJisl IHTAHUS UMIYJbCHBIX MCTOUHHKOB CBETA, AJIsi T€HEPHPOBAHMA yAapHbIX
BOJH B XKHUAKOR cpene, IJs KHHETHKH XHMHYECKHX DeakUHHd H T. I.

[Tpu mnepenaue BBICOKOBOJBTHLIX HMIYJbCOB €  aMINIHTYA0# 0
200—300 k8, nmpeniHa3sHAYEHHBIX AJS TeXHOJOTHYECKOTO HCHOJbL3OBAHHS HX-
3HePTHH, BO3HHKAET OCTpasi HeoOXOAUMOCTb OLCHKH HANpsKEHHS, Bo3zeil-
CTBYIOUIEr0 HA H3OJSLHK KOAaKCHAJbHON JHHHH. JTO HEOOXOAUMO 1151 000-
CHOBAHHOTO KOHCTPYUPOBAHHSI H3OJAIMH H ONPCICJHCHUA CPOKA ee CayKObi.

K pacuety HanpsiKeHHS HAa H3OASALHH KOAKCHAJbHOH JHHKH

Pacuernas cxema mpeacrapiena Ha puc. 1. Hamu npussatsl caexvioune
OCHOBHEIE [OMYIIeHHA:

1. AKTHBHOE COIPOTHBJEHHE NPOBOAHHUKOB M HCKPOBBIX MPOMEKVTROD
I'MHa R; =const. [IpuHsTo NOTOMY, UTO OHO CPABHHUTEJBHO MaJ/0 BIHSICT

F3ib =0 G ’ “% G
) o4
E_fz,*‘“% e . < s
roex g dft) ’ AP Rolt)

Puc. 1. a— PacuetHasi cxema; 6 — Cxema samemenusi; € — eMEOCIh

T'MHa B ynape; | — mapasutHas wuHAyKteBaocts [HMHa: R, — noanoe

CONPOTHBJEHHE KOHTYpa (C y4eToM CONPOTHBJICHHA MCKPOBLIX MpoNMC-

KyTKOB); R, (1) — comporuBsenne HCKpOBON HArpyskH; Zp — BOIiL-
BO€ CONpOTHBJEHHE JHHHA | — ZAHMHA JHHHH.

Ha NepeXOAHBbIH IIPOLECC 10 MOMEHTA IPUXOAa OTPAaXKeHHON OT KOHIA JHHHH
BOJIHBI, @ 3a 3TO BpeMs Ja)Ke npu AauHe auHuu 10—20 m compotupjcHie
HckpoBeIX npoMexytkoB ['MHa ycranaBinBaercss npHMepHO NOCTORHHBIM.
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2. ConpoTHBJeHHe HCKPOBOH Harpy3ku Ry(f) NPHHATO TOJNBKO Kak
(yHKIHS BpEMEHH, a He HaNpsxkKeHus.
3. [loTepu B JHHHUH He YYHTHIBAIOTCA. YUeT 3aTyXaHUS HMIYJLCOD B JIH-
HHH He MeHseT XOJ pacyeTa, HO CHJBHO YCJOXHSET BBIYHCJIEHHS.
OnepannonHoe H306paxenHe z2akoHa Kupxroda (mo Kapcomy) and
cxemul puc. I, 6:
Uc(p)+ UL (p)+ Uri (p) + Ur (p) = 0. (1)

Tok B Hayaje JauHMM Ge3 mnoTepb aaunoft I [1]
l

[ T,l ' )
2s [R2 (p) Chp - +ZB sh p—]
U v

Rz(p)'Sh‘l‘+ zz-ch
Leeo(p) = Ux—o(P) - ke

C Apyroi CTOPOHBL

i(t)=C- ‘%“ = CpUe (p) — pCUC (0) = I (p) = Le—0 (p), (3)
U (f) = Lg‘;—'p"’LCUc(p) — pPCLUC (p), 4)
Upi =1 (9)-R:. | (5)
Ha ocHosanuu (1)—(5) MOIKHO NOJYUYHTh
Uso(p) = — Uc (0)- pez(p) (6)

pLC+pRC+pCZ(p)+1 "
rjpe ' . p
2, [Rz(p)chpiJrzBshp-]
U T
R,(p)shp — +z.chp—
T U

Torjaa HanpsixkeHde B Jilo0o#i TOUKe X AAMHHOH JinHuK (1]

I \
&(p)chp(;—fi) -Jrzsshp(i—"—)
k4 v v

v

Uc(p) =Us(p) (8)

[ [
Rz (p) Chp— +zBShp_
U v

Opurunasn poipaxerus (8) vadty B ofweMm c/lyvae He HPEACTABJIACTCS
BosmOxcHbIM. [lpu padore I'MHa ua corsacoBaHHYI JIHMHHIO, T. €. IpH

R2 = ZBv

Ue(p) = Uy (p) = — Uc(0)- 22 —F 1 ©)
Lpyplit2 | L
| L LC
UJaH NpH
L>(R1+Z8)2
LC 412
z 1 -3t
Uan(H) =Uc(0)-=2 - —- e -sinot, (10)
L o
rae

a_—_R——l'—*—zB, m:l/_l_._gz_
L LC 4
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Jna pacueTa HaNpsKEHHsT HAa M3OAALMH KOAKCHAJIBHOH JIHHHH KOHEU-
HOH JJMHB HaMu OB MCNOJABL30BaH Merton Oerymux BoaH [2]. Koaddu-

OHEHT OTPAXEHHA B KOHUE JHHHH

, (1) — 2,
Bty = R =2 (1)
}?2 (t) ‘F Zg
Koa(pdunuent npensomieHus B Hadajae JHHHH
2Z 1
Mm=—w%ﬂ1—,nmawnﬂm+—+Rp (12)
Zy (P) + 2 pC
Bpemsa aBoftnoro npobera BOJHB 10 JHHHHA
2l
Qtn = T,
b

rae [ — jJivHa JHHUY,
U — CKOPOCTb PACHPOCTPAHEHHA 3JEKTPOMATHHTHBIX BOJH.

U «b
400 / \ f
74N /
/At \WYs

200 f —WNT
%
W/

° i

-200

0 08 1,6 t,mxf.‘éx

Puc. 2. HanpsikeHne Ha H30OAsNUM KOAKCHAJNBHON JIHIHK
B ToOuke |

Hanpsxenne B Havaje aunuu (Todka l) onpepessieTca Kak cyMMa

IIpeJthﬂﬂQ}%HIﬂX. BOJH
Uy () = Ugy (8 -+ USE (1), (13)

rae Usf (t) — soana, mpesomaensas B Touke | nocae OTPAXKEHHA OT
TOUKH 2.
Usl (£) = Ug (p)-a (p), (14)

rie
Un(p}= Un(f) = Uy, (t —2¢,,),

Usi (£) = B (1)U 1, (8), (15)
rae U, (f) — cyMMapHast BOJIHA, APMXKYULASiCA OT TOUKM 1 K Touke 2.
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Beauunna UTP MoxeT ObiThb BHUHCACHA MPHOJTHAKEHHO HA OCHOBaHHH
CAELYIOIHX COOOPa¥keHHH.

Ecau nonoxute Ugy (p) =1, To U (p) = a(p).
CaeaoBaTeqbHO, a(p) npejcrasiser cofod NepexoaHy (QyHKUHIO L

roukn 1. Torna, waiis k()= (p), MoxHO BHUKCINTL Usf (f), BOCTIOMb-
3opaBUIKChL uHTerpasoMm [lwameas [1].
£

D,SF(t)=S’£——U‘;I‘_£).h(t_T).dT. (16

0
3aMeHss MHTerpaa CyMMO#, NpHOIMKEHHO noaydum [3]
N .
?Jp(f)%z AUQli‘h(t'—Ti)7 (17)
S
rze N — KOAnMyecTBO HMHTEPBAaAOB, Ha KOTOPble pa3GHBACTCA HMHTEPECYIO-
wasl Hac 4acTb BOJHH Uy (f),

AUQU— IpUpalLleHne BOJIHBL 3a BpeMs (-0r0 HHTepBaJa.
Ha#gs mo (13)—(17) U, moxem 1o- .
AYYHTh ’ 8
Up(t) = U, (t) — Ua (2). (18) . /’il
1]
Torpa nanpskeHHe Ha KO4LE JHHUH {, ‘\2
TOUKa 2) 390 | N
Us () = U 15 (1) + Usy (8). (19 .
HanpsxeHnue B cepennne JqHHUHA (TOH)- / i\ !
ka 3) %0 / \\ N
Us(ty = Un(t) +Un(6), (2 : A
rjae ., ~a Y
LlQl (Z) _ Uzl (t . tnp)- ot 68 12 16 Lmucex
AHAJOTHUHO MOXeT ObIThb HAfACHO Hamps~ Puc. 3. To xe, B Touxe 2.

KeHue B Ja0GOH NMPOMEXYFOYHOH TOuKe.

[ITpumep: Hailtu HanpsxKeHHe HA H30JSIUM KOAKCHAJbHOH CHCTEMbE
nauHoi 1 =30 M, ¢ BOMHOBLIM CONPOTHBJEHHEM Z, = 54 om. EmMkocts 'HHa
B yoape C= 20000 nx¢p, napasuTHas HHIYKTHBHOCTb L = 25 MKeH, aKTHB-
HOe CONpPOTHBJEHHE NPOBOAOB H HCKPOBBIX IIPOMEXYTKOB R,==2 oma,

nU, =240 k8 (n—uncao crynened, U, — 3apsgHoe HanpsKeHHe).
B coorserctBuu € (1U)

Uy (f) = 605-¢-1121 .5in 0,857 £,
rie ¢ — BDPEMH B MKCEK.
IMpu emkocrax 'MHa 8 yaape nopsaaka 10000—30000 nxg u nanps-
Kenuax 100+300 x6 x0j4 BPEeMEeHHOH 3aBHCHMOCTH CONPOTHBJEHHS HCKDBI

B XKHMAKOM HJAH TBepPAOM AHBJIEKTPHKE MOKET OblTh OPHEHTHPOBOUHO BbI-
paxen dgopmysaoi [4}:
0,6
R(£)=10-+F —
t‘—t()
rae f, — MOMEHT NpOGOsi AM3INEKTPHKA, MKCEK.
IlpuMmeM, uyto npo6Oil NPOHCXOLUT B MOMEHT, KOT'Ja HaNpsiKeHHe
B TOUKe 2 jpoctdraeT Maxcumyma. [IpH 3TOM HMeKT Mecro HanGoabluue
nepeHanpsikenua. Kos@PuuueHTE mpesoMJeHHS H OTpaXeHud

() = o L)

» (£2 L), (21)

s a (1) =2(1—2,54-e=112¢ .5in 0,857 £).
0,6 + 64 (£ — £,)
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Bpemsa apoiinoro mpobera no JHHHH

2t,, = 2t = 2-30 = 0,3 mKcex.
v 200
Pacyer nanpsixenuit U (¢), Ux(f) u Us(f) Bemercsa TaGJAMUHBIM CIIOCO-
6om (ra6a. 1), mpuuem moc/aexoBaTeNbHO 3aNOJHAETCS CTPOYKA 3a CTPOU-

N

Puc. 4. OcunanorpaMmbl HaNpsKeHHss HA U30JAALUH JHUEHH:
@ — B Hayaje JHHMH, 6 — B KCHIE JHMHHWHK, 8 — B Hayase
JHHHH NPH OTCYTCTBHHM npo0OOA B KOHUE. I panyupoBouHasd
yacrtora 11 Mey

Koil. Pacuer BeauuuHbl Usnp, ¢ noMmollbio uHTerpana Jlioamens cpelieH
B Taba. 2.
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ITonyuenHple B pe3yabTaTeé pacueTa KpHBLIe HANPSKEHHss B Havase
B KOHIle KOaKCHaJIbHOH JHHMM npHBedeHH Ha puc. 2 (kpuBbie 1). Tam xe
IPELCTaBJIEHO HANpsiXeHHe (KpHBble 2) AJA caydyas, KOrja HCKpOBOH mpo-
MEXKYTOK B KOHIle JHHHM He Npobuiacs. B cayuae XosocToro xona JIHHHH
npd 2 fnp, 3HAYHTEJNBHO MeHblLIEM IJHHBI HCXOAHOro uMnynabca Ug (t), na-
npsXKeHHe MOXKeT GHTb OPUEHTHPOBOYHO ONpEeLeJieHO, ecau B cXxeMe pHc. 1,6
3aMECTHTh JIMHHIO COCPeJOTOYEeHHOH eMKocThio mopsigka 100 nxg/xn (xpu-
Basg 3 npu R; =2 oma u kpupas 4 npu R, =30 oxn).

Hist koHTpOAs pacueToB cxeMa puc. 1,6 Oblia cMofenHpoBaHa, NMpH-
yem U . (0) npunaro paBubiM 18 k8. B koHne JuHHH OblT BKJIOUEH HCKPO-
BOH NPOMEXKYTOK B M30JLHOHHOM Mache. [losyueHHble OCHHJJIOFPAMMBL
npeAcTaBaeHbl Ha puc. 4. PasHuIla MeXAYy KPHBLIMH HaNpsXEHHA B KOHLE
JUHHH (pHuc. 4 6 u 4 6) 0ObsCHSIETCSA TEM, UTO HCKPOBOH IIPOMEKYTOK B CMO-
JeJIMPOBAaHHON CXeMe BO MHOIO pas MeHblle, YeM B HaType, B CBA3H C YeM
MEHbIIE H OCTATOYHOE HalpsiKeHHe Ha HCKpe.

! BrIBOI N

1. PaccMorpena MeroauKa OINpeeJEHHS HaNpsXKeHHH, BO3AEHCTBYIO-
HUX Ha HM30JAUHIO B Pa3JjMYHbIX TOYKAX BHICOKOBOJNLTHOH KOaKCHAJbHOH
nepefawpUied CUCTEMB ¢ yY€TOM MHOTOKDPATHBIX OTPAXKEHHH MMITyJbCa.

2. Tlpu anepHojHYeCKHX HMIIy/JibcaX ¢ AJHHOH BOJIHBbI, CpPaBHHMOW
C BpeMeHeM ABOHHOrO Npobera, H30JsIIHA KOAKCHAJBHOH CHCTEMEHI NOABEp-
raercsi BO3JEHCTBHIO HANpSKEHUH CJ0KHOH 3HAaKONePEeMCHHOH (POpMbE
¢ GOJIBLIMM YHCJOM MHKOB, NPEBHIIAIOUIUX AMIJUTYAY HCXOAHOTO HMIyJbCa.
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