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B.U. 'VHBKO, A.A. IMUTPHIIIHH, C.0. TOIIOPOB

HCCIIEJOBAHUA 11O CO3JAHUIO BBICOKOBOJIBTHBIX UMITYJBbCHBIX KOHJAEHCATOPOB
C YIYUIIEHHBIMHU MACCOI'ABAPUTHBIMHU XAPAKTEPUCTUKAMU
JJIA ITIOT'PYKHBIX DJIEKTPOPA3PAJHBIX KOMIIVIEKCOB

PaccMoTpeHsI pe3yibTaThl MCCleIOBaHA KOHJECHCATOPHBIX CEKIUH C Pa3IMIHBIM pabounM JUAJICKTPHKOM IS CO3MaHMS IOTPYXK-
HBIX BBICOKOBOJBTHBIX HMITYJIbCHBIX KOHJEHCATOPOB C YIIyUIICHHBIMA MAacCOTa0apUTHBIMH XapaKTepHCTHKaMu. s KaXmoro u3
THUIIOB MAJIEKTPHUKA OBUIO NMPOBEIECHO PECYpCHBIC MCHBITAHMS Ha PAa3HBIX HAIPSDKEHUSX, [0 Pe3yJbTaTaM KOTOPBIX OBLIM ClIeNaHbI
BBIBOJIBI O HanboJee MepCeKTUBHON KOHCTPYKIMU padovero AMAJIEKTPHUKA CEKIMH Ul IMOTPYXKHBIX KOHIEHcaTopoB. Taroke Obun
BBITIOJTHEHBI PACYETHI TEMIOBBIX PEXHMMOB, [0 KOTOPBIM JaHBl PEKOMEH/IALIUH 110 YMEHBIICHHIO TIEPErpeBa B CEpeinHe KOHIEHCATOPA.

KnrodeBblie cioBa: pabounii AUAIEKTPUK CEKIMH KOHAEHCATOpA, JUIUTENbHAs NeKTpUUecKas MPOYHOCTh, TEMIIepaTypa mepe-
rpeBa, NOrPy>KHOM BHICOKOBOJITHBIN UMITYJIbCHBIM KOHAEHCATOP.

B.I. 'YHBKO, O.A. IMHTPILIIHH, C.0. TOIIOPOB

EJIEKTPO®I3NYHI XAPAKTEPUCTUKHU KOMBIHOBAHOTI'O IIVIIBKOBOT'O JIEJIEKTPUKA
HA OCHOBI OJIITPOIIJIEHOBOI TA MOJIETUJIEHTEPE®TAJIATHOI IJIIBOK

Po3risiHyTO pe3ysibTaTH JOCIIDKEHb KOHJICHCATOPHUX CEKIIH 3 pi3HUM poOOYMM [ieIEeKTPUKOM IJIsi CTBOPECHHS 3aHYypIOBAJIBHHX
BHCOKOBOJITHHX IMITYJIbCHUX KOHJEHCATOPIB 3 IOKPAILCHUMH MacorabapuTHUMH XapaKTePUCTUKaMU. JIJIst KOJKHOTO 3 THIIB Jiienek-
TpuKa OyJI0 MPOBEACHO PEeCYpCHi BUNPOOYBaHHS HA Pi3HUX HANpyrax, 3a pe3y/IbTaTaMH SKUX Oyl 3po0JieHi BUCHOBKH O HaHOLIbII
MEPCIEKTUBHIM KOHCTPYKIIT poOOYOro HiesIeKTprKa CEeKILii Ui 3aHyPIOBaTbHUX KOHIACHCATOPIB. Takok Oynu mpoBeIeHi po3paxyHKH
TEIUIOBHUX PEXKHMIB, 32 SKUMH JaHI PEKOMEH/AIi] 100 3MEHIIECHHS IepETPiBy B CepeicHI KOHAECHCATOPA.

KonrouoBi cioBa: poGounii JieeKTpuK CeKIil KOHAEHCaTopa, HOBrOTPUBAIA €JICKTPUYHA MII[HICTh, TEMIEpaTypa IeperpiBy,
3aHyPIOBAIBHUI BUCOKOBOJIBTHHUI IMITyJIbCHHUI KOHJICHCATOP.

V.I. GUN’KO, A.YA. DMITRISHIN, S.0. TOPOROV

ELECTROPHYSICAL CHARACTERISTICS OF THE COMBINED FILM DIELECTRIC BASED
ON POLYPROPYLENE AND POLYETHYLENE TEREPHTHALATE FILMS

The results of research of capacitor sections with different working dielectrics (paper, combined paper-film and pure film) for creation
of downhole high-voltage pulse capacitors with the improved mass-size characteristics are considered. Residual tests for different
types of dielectrics were carried out for different voltages, the results of which made conclusions about the most promising design of
the section working dielectric for downhole capacitors (which one is combined paper-film dielectric). Also, calculations of thermal
regimes were made, according to which the recommendations for reducing overheating inside the capacitor are given.

Keywords: working dielectric of the capacitor section, long-term dielectric strength, overheat temperature, downhole high-
voltage pulse capacitor.
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BBenenne. OnHUM U3 HANpPaBICHUH ACATEINBHOCTH
WuCcTHTYyTa WMITyTBCHBIX TPOIECCOB W TEXHOJIOTHH
(MUIIT) HAH Yxpaussl sBIsS€TCS CO3/AaHUE MOTPYIKHBIX
YCTpOMCTB uisi Gojiee MOJHOTO H3BIEUEHHUS IMOJIE3HBIX
HCKOTIaeMBIX M3 HEeAp 3eMJIM, 0OyCTpPOHCTBa M PEMOHTa
CKBaXKHH, TIPOBEJICHHS T'€0JIOTOpa3BeI0YHbIX padoT [1-3].
B omimume OT 31€KTpopaspsAHBIX YCTPOHCTB 0O0LIenpo-
MBIIIIEHHOTO Ha3HAYEHUsI MTOTPY)KHBIE YCTPOWCTBA Tpe-
Ha3HAYCHBI JJI PabOTHl B YCJIOBHSAX MOBBIIICHHOH 0
100 °C TemmepaTyphl, BHEIIHEr0 THUAPOCTATUYECKOTO
nasneHus 10 50 MIla u UMeOT KOHCTPYKTHUBHOE HCIIOJ-
HEHHEe, KOTOpoe O0YCIOBICHO TaKUMHU (PYHKIIMOHAIHHBI-
MH OCOOCHHOCTSIMH, KaK TPaHCIOPTaOEIFHOCTh, MHHH-
MaJbHBIE MacCcOTa0apUTHBIC XapaKTEePUCTHKH IIPH OJHO-
BPEMEHHOW HEOOXOMUMOCTH OOecmeueHust OBICTPOTO W
yZOOHOTO MOHTaXa WM JeMOHTaXka YCTpOMCTBa B IOJje-
BBIX YCIOBUSIX.

OneKkTpopa3paIHbIii KOMIUIEKC COBPEMEHHBIX IIO-
TPY>KHBIX YCTPOMCTB JUIs YBEIMYCHUS NeOUTAa HEPTIHBIX
CKBOXUH HMMeEeT OJIOYHYI0 CTPYKTypy. bombimas dwactsb
JUTMHBI 1 MACCHI IOTPY>KHOW YaCTH KOMILJICKCA TIPHXOTUT-
CsS HAa €MKOCTHOW HAKOIHTENb SJICKTPHUYCCKOW SHEPTHH,
COCTOSIIIIMA W3 TapaJUIebHO COCAMHEHHBIX BBICOKO-
BOJIETHBIX HMITYJICHBIX KOHAeHcaTopoB. Hambomee mep-
CHEKTHBHBIM ITyTeM CO3IaHUS MOTPYKHBIX YCTPOMCTB,
MMEIOIINX YITy4dIIeHHBIE MacCOTa0apUTHEIE MTOKA3aTeNH U,
COOTBETCTBEHHO, OOJBIIYI0 KOHKYPEHTHYIO IpHBJIEKa-
TEJILHOCTD, SIBJISIETCSl YMEHBILIEHHE MTOJHOTO0 00beMa 0I10-
Ka eMKOCTHBIX HAKOITUTEJIeH IEKTPHUECKON SHEPTUU IIpU
COXPaHEHHH €ro 3KCIUTyaTallMOHHBIX XapaKTEepUCTHK Ha
CYIIIECTBYIOIIEM YPOBHE.

Leab nanHol paboThl — yiydllleHHe MaccorabapuT-
HBIX XapaKTEPUCTHK BBEICOKOBOJBTHBIX MMITYJIHCHBIX KOH-
JIEHCATOPOB VIS IOTPYKHBIX YCTPOUCTB

OcHOBHAsI YACTh. YIydYIlIeHHEe MacCOrabapUTHBIX
XapaKTEPUCTHK BBICOKOBOJBTHBIX HMMITYJIBCHBIX KOHJCH-
CaTOPOB MOXKET OCYIIECTBIATHCS TPEMs IMYyTSIMH, KaKIbIH
W3 KOTOPBIX BEIET K YBEIMYCHHIO YAETHHOH 00BEeMHON
3aracaeMoi 3HEpPruu KOHJIEHCAaTopoB. Bo-mepBbiX, 3TO
MPUMEHEHNUE IUAIEKTPHUECKUX MaTepHaNIOB C BHICOKMMU
3HAYEHUSIMH OTHOCUTENIbHON [UAJIEKTPUUYECKON TMPOHU-
L[AeMOCTH €, BO-BTOPBIX — MOBBIIICHHE BEJIHMYHHBI pPado-
4ell HaANpPSHKEHHOCTH DIIEKTPUYECKOro monst K, B au-
NIEKTPUKE CEKIMH KOHJEHCAaTopa U, B-TPEThUX — pa3pa-
00TKa HH)KEHEPHO-TEXHHUUCCKUX PEIICHUHN, TTO3BOJISFOIITIX
YBEJIMYHUTH aKTUBHBIN 00bEM KOHJCHCATOPA, HE MPUMEHSS
MaTepUalibl ¢ BBICOKMMHU 3HAYCHHUSIMHU € W HE TOBBIMIAS
Epas [4-7].

Tak Kak BBHICOKOBOJBTHEIA WUMITYJIECHBIA KOHJICHCA-
TOp JUIS TOTPYXKHBIX YCTPOWCTB MMEET (PUKCHPOBAHHOE
3HAaYCHHE HApY)KHOTO JHaMeTpa KopIyca KOHAEHCATopa,
00yCIIOBICHHOE TUAMETPOM CKBAKUHBI, TO YBEIUICHUE
€ro yIenpHONH OO0BEeMHON 3amacaeMol JHEPTHH MOXKET
OCYIIECTBIIATECSL 3a CHUET CHIDKGHHUS €ro JJIMHBL, T.C.
YMEHBIICHHS YUCIIa MOCIEeI0BATENbHO COSMHEHHBIX CEK-
Uil B KOHJEHCATOpPE U COOTBETCTBEHHOTO YBEJIWYEHUS
paboyell HaANPSHKEHHOCTH DJIEKTPHYECKOro IO B JIHU-
JNIeKTPUKE CEKIUI KOHAeH caTopa.

B HacTosmiee BpeMst OJTIOK HAKOTHTENEH IICKTpUIe-
CKOIl DHEpruM MOrPYKHOT0 YCTPOWCTBA COCTOUT M3 JIBYX

MapajuielbHO COSAWHEHHBIX BBHICOKOBOJBTHBIX HMITYJIBC-
HBIX KoHmeHcatopoB WKII-30-1,2 wumerommx pabodee
Hanpspkerre 30 kB 1 HoMHHANBHYI0 eMKOCThIO 1,2 MKD.
Konnencarop UKII-30-1,2 BBIMONTHEH B IMIIMHIPUYECKOM
METAJUIMYECKOM  KOPIyCe  Hapy)XHbIM  JIHaMETPOM
101,6 MM u anuHOM 1350 MM U MeeT 3HaUEHHUE YIEeIbHOM
o0beMHOM  3amacaemoii  smeprueit 39,4 Jlx/m’.
B koHCTpYKLIMM KOHAEHCATOpa MPHUMEHEHO IATh MOCIe-
JIOBATEIEHO COCIUHCHHBIX IIMUTHHIPHUYCCKUX CEKIHH C
KOMOWHHUPOBAaHHEIM OYMa)KHO-TICHOYHBIM  JHAJICKTPH-
KOM, MPONHUTAHHBEIM KAaCTOPOBBEIM MAaciiOM W BEITUYHHOU
pabodeii HANPSHKEHHOCTH DJJEKTPUIECKOTO TONS B JIH-
anekTpuke cekuuit 127,7 kB/Mwm.

st mpoBeneHusl UCCIEAOBAHUN 10 CO3AAHUIO BBI-
COKOBOJIFTHOTO MMITYJIbCHOTO KOHJIEHCATOpa C YIIydIleH-
HBIMH, TI0 cpaBHeHHUIO ¢ koHueHcatopom WKII-30-1,2,
Maccora0apUTHBIMH XapaKTEPUCTUKAMH BBIOpaHO TpH
THIa paboyero ANAIEKTPHKA KOHJEHCATOpa:

— OyMa)XHBIH JUAJIEKTPUK Ha OCHOBE KOHJEHCATOp-
HoM Oymarm Tmna KOH2, mpomnutaHHBI KacTOPOBBIM
MacJIOM C JKBHBAICHTHOH IMIJICKTPUYCCKOW IPOHHUIIAC-
MOCTBIO E,; = 5,678 M 3KBHUBaJEHTHBIM TAaHTEHCOM YTiia
TOTEPD tg Oyep = 481810

— KOMOMHHUPOBAHHBI ~ OyMa)XKHO-IDICHOYHBIA  TU-
QNIEKTPUK Ha OCHOBE KOHICHCATOPHOH OyMmaru THIa
KOH2 u mommytunentepedranataoit mwienkn [19T-KD3,
MPONUTAHHBIM KACTOPOBBIM MAacCJIOM C 3KBUBAJEHTHON
JURJIEKTPUYECKON MPOHUIAEMOCTBIO €, = 4,161 1 3KBU-
BaJICHTHBIM TAHT€HCOM YIJIa TIOTePb t20,, = 2,028-107;

— KOMOMHHMPOBAaHHBIN IUICHOYHBIH AMAIEKTPUK Ha
OCHOBE  UIEpPOXOBAaTOW  MOJUIPONWICHOHM  IUIEHKH
Tervakoski Film u momuatuinenTepedTaIaTHON IUICHKH
II9T-KD3, nponuTaHHBIA MOJIUMETHICHIOKCAHOBON >KHI-
kocthio [IMC-20 ¢ 3KBHUBaJCHTHOW AMAIEKTPUUECKON
TIPOHUIIAEMOCTBIO €, = 2,528 W DKBUBAJIEHTHHIM TaHTEH-
COM YTJIa IOTEPH tg Oy = 1,3 19-10°.

[To pe3ynpTaTaM OIICHOYHBIX PACUETOB PA3TUUHBIX
BapUAHTOB KOHCTPYKTUBHOTO HCIIOJIHEHHUS! BHICOKOBOJIBT-
HOTO UMITYJIbCHOTO KOHJEHCATOpa, BO3MOKHBIX BEJIMYHH
paboyell HanpsHKEHHOCTH JJIEKTPHUYECKOTO TONS B M-
JJIEKTPUKE KOHIEHCATOpa M CYIIECTBYIONIEH HOMEHKIIa-
TypHl TIONMMEPHBIX IUICHOK W KOHJCHCATOPHBIX Oymar
TOJMIMHA paboyero MUAICKTPUKA KOHJCHCATOpa BhIOpaHa
paBHOU 60 MKM W OZMHAKOBOHW IS BCEX BAPHAHTOB WC-
TTOTHEHUS AUAJIEKTPHKA.

BriOpano nBa KOHCTPYKTHBHBIX BapUaHTa HCIIOTHE-
HUSI KOHJIEHCATOPa - Ha OCHOBE YETHIPEX IMOCIIeI0BATEb-
HO COEIWHEHHBIX CEeKIUH ¢ pabouell HampsDKEHHOCTHIO
JJIEKTPUYECKOTO TOJsl B Judjiekrpuke 125 kB/MM u Ha
OCHOBE TpeX IOCIIEeA0BATENIbHO COCANHEHHBIX CEKIHH ¢
pabouell HaNpPSHKEHHOCTBIO DJIEKTPUYECKOTO  IOJNIST  —
166,7 kB/mm. Tlpu »TOM, Kak TOKa3ajld BEITIOJTHEHHBIE
pacueTsl, MPH HCIOIB30BAHUU OYMaKHOTO M OyMasKHO-
IUICHOYHBIX JTUBJICKTPUKOB IIPOMUTAHHBIX KACTOPOBBIM
MaclioM, OOJaNaloOMHUX BBICOKIMH 3HAYCHHUSMH JKBHBA-
JIEHTHOM JUAJIEKTPUYECKOW NPOHHUIIAEMOCTH, BO3MOKHO
JIOCTIDKEHIE €MKOCTH OJHOTO KoHAeHcatopa B 2,4 Mk®D
MIPH JUITHHAX KOPITyCOB KOHICHCATOPOB HE MPEBBIIIAIOIIIX
JUTMHY Kopityca kKoHaeHcaropa MKII-30-1,2.

Jna mpoBefeHHsT SKCHEPUMEHTAIBHBIX HCCIIEeI0Ba-
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HUH 1O ONpPEAETIEHUIO IIUTENBbHON 3IEKTPUYECKON Mpoy-
HOCTH BBIOPAHHBIX IUAJIEKTPUIECKUX CHCTEM OBUIM H3ro-
TOBJICHBI MAaKeThl CEKLIMII KOHAEHCATOPa, KOTOPhIE UMEIOT
MIHHIPUUECKY0 (JOPMY C BBICTYMAIOIIMMHU Ha UX TOp-
ax OOKJIagKaMy, MPpUYeM OOKIAaIKH OXHOHM IOJSAPHOCTH
COEIMHEHBI MeX1ly co0oii criocodboM moormpoBku. C 1e-
JIBIO TIPOBEPKH BJIMSHUS IIOONMHMPOBKM HAa KAadeCTBO IPO-
MUTKHU TUIEHOYHOTO JUAJIEKTPUKAa MAKeThl CEKLUUH C Iuie-
HOYHBIM JURJIEKTPUKOM H3rOTaBJIMBAINUCH KaK C LIOOMH-
POBAaHHBIMU TOPLIAMH, TaK U C YETHIPbMS IapaMH BCTaB-
HBIX TOKOBBIBOJIOB.

OmnpeneneHre UIATEIEHONW 3JIEKTPUIECKON ITPOIHO-
CTH BBIOPAHHBIX JUIIEKTPUUECKUX CHCTEM NPOBOIMIOCH
B PEXHMMeE KOJIe0aTeNbHOTO paspsiaa ¢ napaMeTpamH, Mpu-
BE€JICHHBIMU B TaOII. 1.

Tabmauna 1 — Pe>XUMBI UCIIBITAHUA MAKETOB CEKIUI
HaumeHoBanme napamerpa Benuunna

Pabouyee Hanpspkenue, KB 6 | 7,5 | 10
AMIIIUTY A2 pa3psaHOro TOKa 5
yepe3 CeKLNH, KA
JlexpeMeHT KoebaHuii
Pa3psIHOTO HAIPSHKECHHS
YacroTa cieqoBaHus
3aps10B-pa3psaos, 'y

ot 15 o 20

Brr6op BenmmumH pabodero HapspKEHUST O0YCIOBICH
YHCJIOM TOCJICIOBATEIFHO COSIMHEHHBIX CEKIMH B KOH-
CTPYKLMH BBEICOKOBOJIBTHOTO UMITYJIECHOTO KOHICHCATOPa

Np, 3aPANOB-
paspanon

N, 3apsiaoB-
paspsizios

10’ 10’

10°
10°

10° +

10*

— ISITh, YETBIPE U TPU COOTBETCTBEHHO. [l Kaxknou u3
BEJMYUH pabodero HarpspkeHus ObLTo H3ToTOBIIEHO 1o 10
MaKeTOB CEKIMA C OyMaKHBIM M OyMa)KHO-IFICHOUHBIM
IURJIIEKTPUKOM U 20 MakeToB CEKUWi ¢ IUICHOYHBIM M-
AJIEKTPUKOM — 10 10 MakeTOB CEKIMA ¢ MIOOMMPOBAHHBI-
MH TOpIIAMH M BCTaBHBIMH TOKOBBIBOJAaMH. Pe3ynbrars
UCIIBITAaHUH TTOKa3ajM, 4TO NP BEJIMYMHAX pabouero Ha-
npsokerus 6, 7,5 u 10 kB, ¢ pabouell HanpsHKEHHOCTHIO
JIEKTPUYECKOTO MOl B MAJIEKTPUKE COOTBETCTBEHHO
100, 125 u 166,7 kB/MM, HanbombIIel AIATEILHON 3JIEK-
TPUYECKOH NPOYHOCTHIO 00JIafaeT KOMOMHHUPOBAaHHBIH
OyMa)KHO-TUIEHOYHBIH JMAJNIEKTPHK, MPOIMUTAHHBIA KacTo-
poBbM MacitoM. CpenHsis HapaboTKa MaKeTOB CEKITH MTPH
STHX BeNWYHHAX pabodeii HaNpsHKEHHOCTH JIEKTPHIECKO-
rO MOJsA COOTBETCTBEHHO cocTtaBuia — 9,8-10°, 3,8:10° u
6,9-10" 3apsi10B-paspsIoB.

Hammenbmryro HapaOOTKy MOKa3ailm MakeThl CEKIIUH
¢ OyMaXHBIM TU3JIEKTPUKOM, ITPOTIMTAHHBIM KaCTOPOBBIM
MAacJIOM.

Y MakeToB CEKIMid ¢ KOMOWHHUPOBAaHHBIM IUICHOY-
HBIM JIMAJIEKTPUKOM, MPONUTAHHBIM TOJMMETHIICHIIOKCA-
HOBOHM kunkocteio [IMC-20, HaumeHbIas HapaOOTKa
OKa3ajach y MakeTOB CEKIHH C BCTAaBHBIMU TOKOBBIBOJIA-
MHU.

ITo pe3ynpTaTraM MCHBITAaHUN ITOCTPOEHBI 3aBUCHMO-
CTH JUTUTENFHON 3IIEKTPUIECKON IIPOYHOCTH OT BEITHIMHEI
pabodeii HaNPSHKEHHOCTH DIEKTPUIECKOTO TONS B IIH-
AIIEKTPHUKE CEKINH, TPUBEICHHBIC Ha pHC. 1.

Ny, sapaznos-
paspazos
107 .
10°]

107

104

10°4

10%

o T T

T T T T
5 100 150 "
0 0 200 KB/Mm

a

T
250 Ey,
KB/mM

T T T
150 20'0 Enp, 0 50 100 150 200

KBimm

o 6

Pucynok 1 — 3aBHCHMOCTH AHTENBHOH 3MEKTPUIECKOH MPOYHOCTH OT BEIMUHHBI pabodeil HaNpsKEHHOCTH AIEKTPHIECKOTO TOJIS:
a — B OyMa)XHOM JTUIJIEKTPHKE, IPOIMTUTAHHOM KaCTOPOBBIM MacioM; O — B OyMa)kKHO-IUIEHOYHOM JMAJIEKTPUKE, IPOIMUTAHHOM KacTo-
POBBIM MAcjOM; 6 — B ILICHOYHOM JUAJIEKTPUKE, IPOIUTAHHOM MOJMMETHICUIOKCAaHOBOM sxuakocTbio IIMC-20:

1 — ¢ II0ONMUPOBaHHBIMU TOPLIAMU; 2 — CO BCTAaBHBIMU TOKOBBIBOJAMHU.

IIpoBeaeHHas MOCiIe UCTIBITAHUN Ae(eKTalss MaKe-
TOB CEKLUH MOKa3ana:

—y BCEX MaKeTOB CEKIIMH ¢ KOMOMHUPOBaHHBIM OY-
Ma)KHO-IJICHOYHBIM JIMAJIEKTPHUKOM 3JIEKTPUYECKUH Ipo-
00l IUAJIEKTpUKa BBISBIECH Ha Kpalwo OOKIAJOK CEKLUi,
T.€. B MECTE CHJIbHO HEJOPOJHOTO 3IEKTPUUECKOTO MOJIS;

—y 100 % maxeroB cekuuii ¢ OyMaXKHBIM JWDJIECK-
TpUKOM  Tpu  pabouem  Hampspkennu 10 kB
(Epas = 166,7 kB/MM) anekTprdecknii mpoOoi BEIABIIEH 1O
TOIIIIE AWAIEKTPHKA, MpU pabodeM HampspkeHuu 7,5 kB
(Epas = 125 kB/MM) y 50 % MakeToB CeKLMH >IeKTpHYe-

CKHii p0o00ii BBISBIIEH MO TOJIIE AUAIIEKTpHKA, a y 50 %
— Ha Kparo OOKJIaIKH CEKIWH, a TIpU paboyeM HarpsihKe-
Hun 6 KB (E,,6 = 100 kB/MM) 3TO cOOTHOIlIEHHE YKeE CO-
craBisieT coorBeTcTBeHHO 80 1 20 %;

—Yy BCeX MAaKeTOB CEKIMH ¢ KOMOMHUPOBAHHBIM
TUIEHOYHBIM JINDJIEKTPUKOM C IIOOTIMPOBAHHBIMH TOpIIA-
MH CEKIMH 3IIEKTPHYECKHH TPOOOIl BBIIBIEH Ha Kparo
OOKITaJIOK CEeKIWi, a Y MakeTOB CEKUHUH CO BCTAaBHBIMHU
TOKOBBIBOZAMH y 83 % CeKumil 31MeKTpHdIecKuil mpoOoit
HAOIIOAJCs B paiioHEe BCTABHBIX BHIBOOB, a Y OCTAIBHBIX
— Ha Kparo 00KIafoK cekiuii. Heo0xommmMo OTMETHTS, 9TO
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00e KOHCTPYKUMH — C MIOOMUPOBAHHBIMH TOPIAMH W
BCTaBHBIMH TOKOBBIBOJIAMH O0ECIICUMBAIOT KAdeCTBEH-
HYIO IPOMUTKY TICHOYHOTO TUDJIEKTPUKA CEKIIUH.

Ilo pe3ynpraTaM NpPOBENECHHBIX HCIBITAHUM, IS
CO3/1aHUs BHICOKOBOJIBTHOTO MMITYJIBCHOTO KOHJIEHCAaTOpa
C YIyYIICHHBIMH MacCOTa0apUTHBIMH XapaKTePUCTHKAMU
JUTS. TIOTPY>KHBIX DJIEKTPOPA3PSAHBIX KOMIUIEKCOB BHIOpaH
KOMOWHUPOBAHHBIA OYMa)KHO-IJICHOUHBIA  JHAJICKTPUK
ToNmUHON 60 MKM, MPONUTAHHBIA KACTOPOBBIM MaCJIOM.

BriOpannast muaneKTpudeckass CHCTeMa KOHICHCATO-
pa MO3BOJISIET:

— B ClIy4ae NMPUMEHEHHS B KOHCTPYKIHM KOHJCHCA-
TOpa YeThIpeX IIOCIEIOBATEIFHO COCIMHEHHBIX CEKIINH
npH Epys = 125 kB/MM yMEHBIINTE JJIMHY BBICOKOBOJIBT-
HOTO UMIyJIbcHOTo KoHAeHcaropa MKII-30-1,2 nmpumepHO
Ha 5 %;

— B ClIy4ae NMPUMEHEHHS B KOHCTPYKIHHU KOHJAEHCa-
TOpa TpeX MOCJEeNI0BaTENbHO COEIUHEHHBIX CEKIUH MpHu
Epes = 166,7 kB/MM B kopryce koHaeHcatopa MKII-30-1,2
MOJIYYUTh HOMHUHAJIBHYIO €eMKOCTh 2,4 MKD.

BrImoTHeHHBIE TETUIOBBIC PAcYeThl ATHX JBYX BapH-
AHTOB MCIIOJIHEHUSI BBICOKOBOJIBTHOTO MUMITYJILCHOT'O KOH-
JIeHcaTopa ITOKa3alld, YTO TPH AKCIUTyaTallid UX B HOMH-
HAJIEHOM PEXIMe:

— MaKCHMaJlbHas TeMIIepaTypa IeperpeBa B IICHTPE
KOHJIEHCaTOpa HOMHHAJIBHON eMKOCThio 1,2 MKD Haxo-
UTCA Ha ypoBHe KoHaeHcaTtopa MKII-30-1,2;

— MaKCHMaJIbHas TeMIIepaTrypa IeperpeBa B IICHTPE
KOH/IEHCaTOpa HOMUHAJIBHOW €MKOCThIO 2,4 MKD TpeBbI-
IaeT TeMmIepaTypy IeperpeBa B ILIEHTpe KOHJeHcaTopa
UKII-30-1,2 ma 18 °C.

Ha puc. 2 u 3 nmpuBeseHbl 3aBUCUMOCTH PacyeTHON
BEITMYMHBI MaKCUMAaJIbHOM TeMIepaTyphl neperpeBa AT,
B IIEHTPE BBICOKOBOJILTHOTO MUMITYJIBCHOTO KOHJIEHCATOpa
HOMHUHaJIbHON eMkocThio 2,4 MKD OT nekpemeHTa KoJjie-
OaHMil pa3psIHOTO TOKAa A W YacTOTHI CIICAOBAHUS 3aps-
JIOB-Pasps/IoB fy, a TAKXKeE OT Mepro/a paspsHoro Toka 7,
W YacTOTHI CJIEIOBAaHUS 3apsI0B-pPa3psIoB fy COOTBETCT-
BEeHHO. /[aHHBIE 3aBHCHMOCTH OBLIM MOCTPOSHBI Ha OCHO-
BaHUH TEIUIOBEIX pacueToB B pabore [9], B KOTOpoOii mc-
MOJTB3YETCSl METO/ OTPEACICHUS TEIUIOBBIX MOTEPh C TMO-
MOIIBIO PA3JIOKEHUSI 3aBUCUMOCTH HAIPSIKCHHS OT Bpe-
MEHHU B psx Dypse.

- 100 jwm
°C

Jo T 20
PucyHnok 2 — 3aBUCMMOCTh MaKCUMAaJILHOM TEMIIEPaTyPhI
TeperpeBa B EHTPe KOHJECHCATOPa OT AEKPEMEHTa pa3psiTHOTO
TOKa M 9aCTOTHI CJIEI0BAHMS 3apsII0B-pa3ps OB

AI]—'H/(/T
°C

PucyHnok 3 — 3aBUCHMMOCTh MaKCUMAaJIbHOM TEMIIEPATypPhl
HeperpeBa B IEHTPE KOHAEHCATOpa OT MEPHO/ia Pa3psTHOTO TOKa
U 4acTOTHI CJICZI0OBAHUS 3aps10B-pa3psiioB

Kak moka3bIBaroT pe3yibTaThl TEMJIOBBIX PacueToB
9TOI KOHCTPYKLMH KOHJECHCATOpa, CHUKEHHE BEITMUUHBEI
€ro meperpeBa BO3MOXKHO [0 BEIWYMHBI NIEperpeBa KOH-
nercaropa MKII-30-1,2 3a cueT yMeHBIIEHHS YacCTOTHI
cienoBaHus 3apsanoB-paspsaos ¢ 0,25 no 0,2 'y 1 yBenu-
qeHHMst Ieproa paspsgHoro Toka ¢ 8-10° 1o 50-10° c.

[TpoBeneHHbIe MCCIIEAOBaHUS TO3BOJSIOT CIEIATh
CJIC/TyIOIIIE BHIBO/IBI:

— HanOoJlee TMEpCIeKTUBHOM, C TOYKH 3pEHHSI CHU-
JKEHHUsI MaccorabapuTHBIX MOKa3aTelel OJloka HaKoIHTe-
JIeH 3JEKTPUYECKON 3HEPIUU MOTPYKHBIX YCTPOMCTB SIB-
JeTCsT  KOHCTPYKIHMSL KOHZEHcaropa C  OyMakHO-
IUIEHOYHBIM ~ AWMBJICKTPUKOM HOMHHAIBHOM EMKOCTBIO
2,4 MxD;

— CHIW)KEHHE MaKCHMaJIbHOW TeMIlepaTyphl Ieperpe-
Ba B LIEHTPE KOHJCHCATOpa BO3MOKHO 3a CUET U3MEHEHHUS
PEeXUMa €ro 3KCIUTyaTalldH, KOTOpOe MPUBOJMUT K HE3Ha-
YUTENIFHOMY YBEIMYEHHIO CyMMapHOTO BpeMeHH oOpa-
OOTKH CKBa)KUHBI.
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