AnemMeHTHas 6a3a 3feKTPOHHOU annapaTypbl.
MaccMBHbIE KOMMNOHEHTDI

KoHaeHcaTopbl

KoHpeHcaTop — aNeMeHT 3MeKTPUYEcKor Lienn, obnaaatoLLmnin aneKTpu4eckon eMKoCTbio U
npeaHa3HaYeHHbIN AN HAKOMNeHUs 3NeKTPUYEecKNx 3apsaos.

EmKOCTb — MOAEnNb KOHAEeHcaTopa.
EMKOCTb NNOCKOro KOHAeHcaTopa paccYuMTbiBaeTcs No popmyre:

S rae g = 10%36m = 8,854101?2 &/m — oTHOCMTENbHas
C = €,€—, LManeKkTpuyeckasi NPOHMLAEMOCTb;
£ — abconoTHas AManekTpmyeckas NPoHMLAEMOCTb (CNpaB.);

S — nnowaab OAHOW NMNacTUHbI, M2;
d — paccTtosiHMe mexay nnacTuHamu,

EAVHMLBI M3MEPEHUS1 EMKOCTY [C]=[F]=[®]= [CGK}

‘_“*——— C1 MaTemaTunyeckaa moagenb eMKOCTH: C|(t) =C- UC (t)
8
el (1) = dq(t) _cduc)
YI'O nocmosiHHo20 dt 1

KoHOeHcamopa



Knaccudmkaumsa KoHoeHcaTopoB

Mo HazHa4YeHu1o pas3nuyaloT KOHAEeHcaTopbI: a Q Q

1. OO6wero Ha3Ha4YeHUs. ¥ *®
LR
2. CneumanbHOro Ha3Ha4YeHus: _
a) BbICOKOBOJSIbTHbIE; ”
0) UMNynbCHbIE; _
B) nomexonoaasnstoLine; . /
) AO3UMETPUYECKME; H '

A) nyckoBble 1 Op. R (.,
Mo xapakTepy U3MEeHeHUs1 eMKOCTU pasnn4yaloT: [ | e
1. KoHAaeHcaTopbl NOCTOAHHOW €MKOCTM (MOCTOAHHbIE KOHAEHCATOPbI).

2. KoHpeHcaTopbl NepeMeHHOI eMKOCTH (MepeMeHHbIe KOHAEHCATOR s\ P -
3. TMopcTpoeyHble KOHAEHCaTOopbI. ‘ ‘ ‘ta ll A

KoHnpeHcaTopbl 06uero HasHavyeHMs — Hanbonee WMpPoKo

npMMeHdemMble Ha MNMPaKTUKe B OOnbLWMHCTBE BUAOB annapartypbl. KOH,qucaTOpbl NOCTOAHHOW €MKOCTM
K Takmum KOHOEeHCaTopaM HE NMpeabAaBIiAaAl0TCA ocobble obnapatoT (*)MKCVIpOBaHHOVI €MKOCTbHO,
TpGGOBaHI/IFI (Ham6onee pacnpocTpaHeHHble — HU3KOBOJIbTHbIE Heperyn[/lpyeMOf/] B npouecce
KOH,EI,eHcaTOpr). SKCMJiyatauun.

KoHaeHcaTopbl cneyuarnbHOro HasHa4yeHuA npegHasHayYeHbl
ANs BbIMOMHEHUs crneundunyecknx pyHKumin (nogasneHne rnomex,
NyCK anekTpoasuratens v T.n.) unun gns pabotbl B 0COObIX
YCITOBUSIX (BbICOKOE HanpsikeHue, MMMNYMbCHbIA TOK U T.1.).



KoHgeHcaTopbl nepeMeHHON eMKOCTHU
O0MNyCcKalT N3MEHEHME €MKOCTU B npouecce
JYHKUMOHNPOBAHUA. YNpaBieHne BENUYNHON
€MKOCTN MOXET OCYLLEeCTBNATLCA:

- MEXaHWYeCKN;
- ANEKTPUYECKNM Hanps>KeHneMm (BapuKoHAab!);
- TeMnepaTtypon (TEpMOKOHAEHCATOPbI).

X npuMeHAI0T a4 niaBHOW HAaCTPOMKU
KoniebaTesnibHbIX KOHTYPOB, B LiEnsx
aBTOMaTUKN U T.4.

BHewHut 8ud nepemeHHo20 KOHOeHcamopa ¢
MexaHu4eckou peayriuposkou eMmKocmu

MakcrmanbHbie 3HaueHNs emKocTu MoacTpoeyHble KOHAEHCATOPbl — EMKOCTb
NePEeMEHHbLIX KOHIEHCaTOPOB M3MEHSIeTCS MPU Pa3oBON (HenepnoanYeckom)
Hesenuky, kak npasuno, 600+5000n®. pErynpoBKe Ui HacTpPoKKe U He U3MeHsIeTcs
Ona nepeMeHHbIX 1 MOACTPOEYHbIX B npoLecce MYHKLMOHUPOBAHNA annapaTypsbi.
KOHEHCaTOPOB BaXHb! Mcrnonb3yloTca B Liensx, roe Tpebyercs
mMakcumanbeHas C., 1 MUHUMarbHas HE3HaunTenNbHOEe N3MEHEHNe EMKOCTH.

C in €MKOCTU, KO3 PULNEHT
NepeKkpbITUS MO EMKOCTU

KC - Cmax/Cmin’
tg O U 3aKOH U3MEHEHUSA eMKOCTW.

BHewHut sud rnocmpoeyHbIX
KOHOeHcamopos




Mo BUNOY OVN3NEeKTPUKa KOHOEeHCaTOopbl NOCTOSAHHOW €MKOCTU MOXHO pa3fesintb Ha rpynmnbl.

1. C rasoobpasHbiM ANINEKTPUKOM;

2. C HeopraHM4eckuM OAN3NEKTPUKOM;
3. C opraHm4eckum OnNanekTpuKoMm;
4

C oKcMOHbIM ON3NEKTPUKOM (HEOPraHNYeCcKne) - SNEKTPOSIMTUYECKme.

KoHaeHcaTopbl C OpraHM4eCcKUm ANINEeKTPUKOM
N3roTaBMBarTCA HAMOTKOW TOHKUX OSIMHHbIX NIEHT
KOHOEeHcaTopHOM Bymaru, nreHok n donbri.

J[loCcTOMHCTBA:

- MOTYT UMETb DONbLUYID EMKOCTb;

- TOHKMe cnou obnagatoT BbICOKOW 311. NMPOYHOCTbIO;
- BbICOKOE COMPOTMBNEHNE NU3ONSLINMN.

HepocTtaTtku:

- Nnoxasi TemnepartypHas cTabunbHOCTb;

- CTapeHune B npouecce aKkcnnyaraumm;

- Manasi yaenbHasi EMKOCTb;

- BbICOKasi CTOUMOCTb.

3-3a yka3aHHbIX HEOOCTAaTKOB AaHHbIN TUM

KoHAeHcaTopoB 3aHuMaeT npumepHo 10% ot obuiero

npounssoacTBa. Hanbonbllee pacnpocTpaHeHue
MONYy4YnUnn NNEeHOYHbIE KOHEHCaTopbl.

KoHpeHcaTopbl €
HeopraHU4YeCKUM OU3NIEKTPUKOM
obnapatoT JOCTOMHCTBAMM:

- BblCOKasi MexaHu4eckas
MNPOYHOCTb;

- cnocobHbl paboTaTb NPU BbICOKUX
Temnepartypax;

- cnabo noaBepXXeHbl CTapEeHMIO.

B coBpeMeHHOI ar1IeKTPOHUKE
HanbonblUuee pacnpocTpaHeHne
NoNy4Ynnn Kkepammieckmne
KoHAeHcaTopsl. [Jons B obuem
obbeme BCceX BbINyCKaeMbIX B MUpe
KOHAEHCaTopoB cocTaBnseT 6onee
60%.



Ha3HauveHune KOHOEHCATOpPOB B 3aBNCMMOCTU OT BUOaA N MaTepuana gunaJsiekKTpuka

Bug,
ANANeKTpuKa

MaTepunan guanekTtpuka (Tvn
KOHOEHCaTopOoB)

HasHaueHne KoHaeHcaTopoB

[[@a3006pa3HbIN

BosayLHble,
ra3oHanonHeHHble, BakyyMHbIE

BbICOKOBOSBTHLIE, BbICOKO-
YaCTOTHbIE, (NEPEMEHHbIE -

BO3AYLUHbIE).

HeopraHunyeckun | Kepamunyeckume, cTekrnokepammyeckmne, HwuakoBonbTHbIE: TUN 1, TN 2, TMN3.
CTekrnoamarneBble, CTEKNOMNIEHOYHbIE, BbicokoBosnbTHbIE: TUN 1, TMN 2.
TOHKOCIIOMHbIE N3 HeOpraHN4eckux nneHok, | Nomexonogasnstowme.
criroasiHble HenuHenHble.

OpraHun4deckum bymaxHble, meTannobymaxHsbie, HW3KOBOMNLTHBLIE HN3KOYACTOTHLIE.
doToponnacToBble, HW3KOBOMNLTHLIE BbICOKOYACTOTHbIE.
nonnatuneHdgTanaHaTHble, BbICOKOBOSBTHbIE MOCTOAHHOIO
NoMNPONUNEHOBLIE, Hanps>KeHs.

NakonneHo4Hble, BbICOKOBOMBTHbLIE UMIMYSTbCHbIE.
nonunatuneHTepedranat (nascaH) u T.4. [lo3nmeTtpuyeckue.
NomexonopasngatoLme.
OKcnaHbIN OMEKTPONUTUYECKME,OKCUOHO- OOLwero Ha3Ha4YeHus.

NONynpoBOAHMKOBbLIE, OKCUOHO-
meTannuyeckmne (C NCNosib3oBaHNEM
artoMUHUS, TUTaHa, HHOOWS, CNaBoB
TaHTana u HMobus)

HenonsipHble.

BbicokoyacToTHbIE.

MimnynbcHble.

[MyckoBble.
[NMomexonogasngoLLme. S




OcHOBHbIe NapamMmeTpbl KOHAEHCATOPOB

OcHoOBHbIE NapamMeTpbl KOHOEHCATOPOB:

HomuHanebHas emkoctb — C,,,;

[lonyckaemoe OTKIOHEHNE eMKOCTN OT HOMUHANbLHOro 3HadeHna — gonyck (B %);
TaHreHc yrna guanekTpuyeckmx notepb — tg d;

Tok yTeukn — |y

ConpoTusnexue nonaumm — R ;;

TemnepaTypHbI KoadodunumeHT emrkoctn — TKE;

HomunHanbHoe HanpsikeHne — U

NOoOO~ODNE

HOM*

1. HomuHansbHasa emkoctb (C,,,) — 3HA4YeHWE SNEKTPUYECKON eMKOCTU, 0BO3HaYeHHoe Ha
Kopryce KOHZeHcaTopa W HeobxoauMMoe [Ans OTcYeTa [OMycKaemoro OTKMOHEHUsI OT 3TOro
3HaYeHUs.

HoMnHanbHOE 3Ha4YeHne yKasblBaeTCs Ha 3ANEKTPUYECKON NPUHLMUNNANBHON CXEME 3NEKTPOHHOIO
ycTponctea psiaom c ero YIO.

HomMuHanbHblEe 3HA4YEHUS1 eMKOCTEN CTaHAAapTU30BaHbl U BbIOMpaloTCsa M3 crneumanbHbIX PSOoB,
aHarnorM4yHo ConpoTUBIIEHNAM PEe3UCTOPOB. [Nid eMKOCTEN UCMNOMNb3YTCA Te Xe psdbl YACIOBbIX
koapduumneHToB. [ns KoHOeHcaTopoB Hanbonee Yacto ucnonbaytoTea psasl: E3, E6, E12 n E24.




2. ,El,onycxaemoe OTKJIOHeéHune eMKoCtTn oT HOMMUHAJNIbHOIO 3HA4YeHuUs.

dakTnyeckoe 3Ha4YeHue €eMKOCTU KOHOEHCAaTOopa C(p MOXeT OTIn4aTbCA OT HOMWHAlIbHOIO B
npeaenax gonyckaemMbiX OTKITOHEHUN. conpotusrieHne pe3ncrtopa oTsindaetTcd 0 HOMMUHaJrIbHOIO.

[lonyckaemoe OTKITIOHEHME eMKOCTU B %:

C.-C
AC,% = AC 100% = —2 " .100%.

oM HOM
[lonyckaemoe oTKIoOHeHne yKa3biBaeTcHd B % B COOTBETCTBMM C PALAOM:
+10%; £20%; £30%; 0%+50%; -10%+30%:; -10%+50%:; -10%+100%; -20%+50%; -20%+80%.

[na koHOeHcaTopoB ¢ eMKOCTLIO MeHee 10nd gonyckaemble OTKNOHEHUS yKa3blBAOTCA B
abcontoTHbIX 3HavyeHusax: + 0,1; + 0,25; +0,5; n + 1nd.

3. TaHreHc yrna pQOWUanNeKkTpUYeckux TrMoTepb - MNapaMeTp, XapakTepusyllwui notepu B
KOHOEeHcaTope.

MoTepn B KOHOEHcATOpe onpenensalTcs MNoTepsiMM B OWANEKTpUMKke W obknagkax. TaHreHc yrna noTepb
onpeaensieTcs Npy CUHycoMaanbHOM HaNPsKeHUN onpeaeneHHon YacToThl U TeMnepaType:

~Q Ulsind sin(90-3)’

rae ¢ — yron casura a3 mexay TOKOM U HanpsKkeHnemM KoHgeHcartopa (B ngeane - ()
90°);

O — yron notepsb, gonosnHawowmn o 90° yron casura as ¢. 90
KoHKpeTHOEe 3Ha4YeHne 3aBUCUT OT TUNa M KadecTBa ANINEKTPUKA, a Takke OT N
TemnepaTypbl OKp. cpeabl N HaCcTOTbl MEPEMEHHOIO TOKa, Ha KOTopon namepsaetcad. Kak U
npaswuno, tg & nmeeT MMHUMYM B 06racTn KOMHaTHbIX Temnepatyp. C pocTom 7
yacTtoTbl tg & yBenuunsaetcs. 3HayeHus tg & = gonn % + Heck. coTteH %.

5 P Ulcoso cos(90-09) ]




4. Tok yteukn (l,;) - TOK NMPOBOAMMOCTM, MPOXOAALIMA YEepe3 KOHAEHCATop MpU MOCTOSHHOM
HanpskeHUn Ha ero obknagkax B YCTaHOBMBLUEMCS pexume. AKTyaneH, B OCHOBHOM, Afis
BaKyyMHbIX 1 3NEKTPONUTUYECKNX KOHOEHCaATOPOB.

OO6ycnoBneH Hann4nMem B AN3ANEKTpUKe cBOOOAHLIX HOCUTENEN 3apsaa U XxapakTepusyeT KadecTBO
ON3NeKTpuKa.

D. COHpOTVIBJ'IeHVIe N30NALMN KOHOeHcaTopa — 3lNeKTpnyeckoe conpoTtmereHne KoHgeHcartopa
MOCTOAHHOMY TOKY onpeaeneHHoOro ypoBHA HanpsxXeHu4. CBsi3aHO C TOKOM YTEYKMN.

[laHHoe conpotueneHne Xapaktepundyetr KaydeCTBO [OUIJNIEKTPUKaA WU KayveCTBO W3rotToBI1I€HUA
KOHOEHCAaTOPOB, 3aBUCUT OT TUMNa AN3NEKTPUKA.

R, =20
n3 _ I 1
yT
rae UO — MOCTOAHHOE HarlpsdaXeHue, NnpunoXeHHoe K KOoHOeHCaTopy, Bbi3BaBLLUEE |y.|..

6. TemneparypHbin koacpcpuument emrkoctn (TKE) — napametp, yumTbiBalOWMN U3MEHEHMUE
€MKOCTN B 3aBUCMMOCTW OT Temneparypbl:

AC AC=C,., —Con
o/ _ . )
THE, % = Coo 100%, AT KT, K

rae C,opou — EMKOCTb NpW HOpManbHoU Temnepatype T
Crpey — EMKOCTb NpU NpeaernbHon Temnepatype T, .
TKE nokasbiBaeT nsmeHeHne eMKOCTU Npu U3MeHeHNn TemnepaTypbl oKpyxatLlen cpeabl Ha 1K.

B 3aBucnmocTn ot matepunana gnanektpuka TKE MOXeT ObiTb: MOMOXUTENMbHbIM, HYINEBbIM;
oTpuuaTtesibHbIM.

HOPM!
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7. HomunansHoe HanpsikeHue (U, — 3Ha4YeHe HanpskeHusl, 06o3Ha4eHHoe Ha KoHAeHcaTope
nnn ykasaHHoe B HTL (HOpMaTMBHO-TEXHUYECKOW [OOKYMEHTauun), npu KOTOPOM OH MOXET
paboTaTb B 3aJaHHbIX YCMNOBUSAX B TEeYEHMe Cpoka CIyXbbl C COXpaHeHMeM MnapamMeTpoB B
AONYyCTUMBIX Npegenax.

Paboyee HanpspkeHne npu aKcnnyataumm KoHOeHcaTtopa He LOMKHO MpeBblilaTb MacrnopTHOro
3Ha4yeHus!

[na kKoHOoeHcaTopoB C HOMMHAnbHbLIM HanpsxeHnem 10kB 1 MeHee 3HadYeHUS HOMMWHASbHbIX
HanpsbkeHnin yctaHasnmBatoTca cornacHo FOCT 9665-77 na psaga:

1; 1,6; 2,5; 3,2; 4, 6,3; 10; 16; 20; 25; 32; 40; 50; 63; 80; 100; 125; 160; 200; 250; 315; 350; 400;
450; 500; 630; 800; 1000; 1600; 2000; 2500; 3000; 4000; 5000; 6300; 8000; 10000B.



Cuctema ycnoBHbIX 0603Ha4YeHUN N MapKUPOBKA KOHAEHCATOPOB

Cuctema YCJ1OBHbIX 0603Ha4YeHnmn npeaycMmatTpuBaeT TroJIHoOe W1 COKpalleHHOE YCJ1I0OBHbIE
o603HauveHus. NonHoe o6o03Ha4YeHNne COCTOUT U3 YeTblpeX 3N1eMeHTOB, HANpumMmep.

K10-25-100n®+10% M47-HM-B TY.

K10-25 — cokpallueHHoe 0603Ha4YeHne Buaa KOHOeHcaTopa;

(100n®P+10%M47-HM) — napameTpbl koHOeHcaTopa: 100n® — HoM. eMKoCTb, £10% -
aonyckaemoe OTKIoHeHne emkoctn, M47 — rpynna no TKE, HM — ¢ oTcytcTBrem mepuaHus
€MKOCTN 0603Ha4YEeHUs1 U BENMUYMHBI OCHOBHbIX NapamMeTpoB N XapaKTEPUCTUK;

B — 0603Ha4eHne knumaTmyeckoro ncrnonHeHus (B — sceknumatumyeckoe, T - TpONUYECKOE);
TY — 0603Ha4YeHne AOKYMEHTa Ha NOCTaBKYy.

CokpauleHHoe 0603HaYEHNE COCTOUT N3 TPEX IANEMEHTOB.
MepBbIn anemMeHT — 6ykBa (M1 codeTaHne BykB), 0603HavatoLwWwas NoaKNacc KOHAEHCATOPOB:
K — nocTtossHHOM eMKOCTH;
KT — nogctpoeyHsble;
KINl — nepemeHHON eMKOCTH;
KC — koHaeHcaTopHble cOOpKN.

BTopow aneMeHT — LUudpbl, 0603Ha4YaoLlme TN ANarnekTpmka 1 HasHadyeHne KoHageHcaTopa,
T.€. ero rpynny;

TpeTun aneMeHT — NopsiaKOBbLIA PErmcTpaumoHHbIn HoMep pa3paboTku, Hanpumep K10-25.
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KogupoBaHHoe 0603Ha4eHMe MoKa3biBaeT: 3Ha4YeHWe HOMMUHAarbHOW €MKOCTW, [OMyCTUMOro
OTKINOHEHUSN, TPynnbl MO TemnepaTypHoOu cTabunbHocTM. HOMMHanNbHaAs eMKOCTb OMnMUChbiBaeTCs

umncpamn 1 OyKBOM, YyKasbiBalOLWEN MHOXUTENb, Ha KOTOPbIM YMHOXaeTca uuposoe
0603Ha4YeHne 1 NonoXXeHne 3ansaTon AeCATUYHOro 3Haka.
[na o603HayYeHNa eMKOCTM UCNOMb3YKTCH OYKBbI:

Pycckoe M H M 7

NNatnHckoe | p n U m

Muoxuntenb | 10-12 109 106 103

[Mpumepsbl: 10nF = 10H®; 100nd = 100pF = n10; u10 = 100HP = 100n; 3u3 = 3,3MKD.

CyLiecTByeT HECKOSbKO CTaHOapToB ASid 0bO3Ha4YeHus OonyckaemMoro OTKroHeHuda. B Tabnuue
npuBeLEHO COOTBETCTBME AOMYCTUMOro OTKITOHEHUS EMKOCTU U ero KogupoBaHus 6ykson no MOK
(nybnnkaums 62).

[lonyckaemoe
oTknoHexue, % | +0,1 | £0,25 | £0,5 [ +1 | £2 |5 | £10 | £20 | £30 | -10+30 | -10+50 | -20+50 | -20+80
KogupoBaHHoOe
0603HauEHMe B C D F | G I K M N Q T S Z
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[onyckaemoe [MpmMep MapKNMpOBKU KOHOEHcaTopa:
OTKITOHEeHue, NP 0.1 0,25 £0,5 1 100n! = 100H®+5%.
KogupoBaHHoOe

obo3Ha4yeHune B C D F

B o6o3HavyeHun TKE OykBbl 0603Ha4al0T 3HaK:
M — muHyc; 1 — nntoc; Ml — 6nuskoe K Hynto; H - HeHopMUpoBaHo.
Lindopbl nocne 6ykB nokasbiBatoT 3HaveHne TKE,
Hanpumep M100 (TKE = 100-10-°K-1), M750 (TKE = -750 -10-5K-1).
Byksa H ykasbiBaeT, 4yTo Ana gaHHoro koHaeHcatopa TKE He HopmMupyeTcs, a umdpbl nocne Hee
— Ha BO3MOXXHOE N3MEHEeHWEe eMKOCTM B AnanasoHe JOoMyCTUMbIX TemnepaTyp, Hanpumep
H50 — nameHeHne eMKoCTn OTHOCUTENBHO N3mepeHHomn npu 20°C He bonee £50%.

YcnoBHoe [onyckaemoe OTHOCUTESbHOE [pynnbl KepaMU4eCKNX KOHOEHCaTOPOB
0b03HayeHne | MU3MeHeHMe eMKOCTU B UHTepBane T1na 2 no JonyckaeMomMmy U3MeHeHuto

rpynn TKE pabounx Temneparyp, % eMKOCTM.

H10 +10

H20 +20

H30 +30

H50 +50

H70 +70

H90 +90 12




O0bo03HavyeHune

HomuHanbHoe 3HadyeHne TKE

rpynn TKE npn 20-85°C (TKEx105, 1/°C)
M100 (M120) +100 (+120)
M60 +60
33 +33
M0 0
M33 -33
M47 -47
M75 =75
M150 -150
M220 -220
M330 -330
M470 -470
M750 (M700) -750 (-700)
M1500 (M1300) -1500 (-1300)
M2200 -2200
M3300 -3300

['pynnbl TKE KOHAeHcaTopoB C NMUHEWHOW
UM ONMN3KON K HEN 3aBUCUMOCTbIO
€MKOCTN OT Temneparypbil.

[Ons obo3HavyeHuss TKE yacTto ucnonb3ytor
LIBETOBOW KoA.

LiBeT nokpbITMA Koprnyca KOHAeHcaTtopa
ykasbiBaeT Ha 3Hak TKE, a uBert
KOOMPOBOYHOIO 3Haka — Ha ero 3HadeHue,
Hanpumep:

CMHMM UM cepbin LBeTa Kopnyca
COOTBETCTBYIOT nonoxutenosHomy TKE;
ronyooun — Onn3KUKM K Hyro;

KpacHbIA U 3eneHbln — oTpuuaTesbHbIN
TKE.

13



YcnoBHoe rpachmnyeckoe o603Ha4YeHne KOHOEHCAaToOpPoB

KoHaeHcaTop NOCTOAHHOW
eMKOCTH

m.-..
‘_{——— C1120

KoHAeHcaTopbl OKCUAHbIE
NONAPHBLIA U HEMONAPHLIN

+
— C4 100 mk x6,3 B
C54,7mkx30B

KoHaeHcaTop
NOACTPOEYHbIN

— - —— - —

g | €30,047 mk

C21 mkx600B

.

KoHaeHcaTop
nepemeHHon emkoctu (KI'E)

C95..240
45°

4...50

C11
C109..270
Kﬂ\

PoTop

1

—>|-|<—

el a1

CaBoeHHbIn 6ok KIMNE

%012.1

\
\
\%012.2

N\
C12.1, ©12.2 12...485

-

[”] C6 10 Mkx 20 B

I 1
%%450 C15 4700

C75..20
45°

KoHaeHcaTopbl MNPoXoaHOW
N ONMOPHBLIN

C13 6800

/&l N
R10 ,

1 C14 6800

—_
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HenunHenHble KOHOEHCcATOPLI

BapVIKOHFI, — HENUHEWNHBbIN KOHOEeHCaTop, BeJIn4YnMHa eMKOCTUN KOTOPOIro 3aBUCUT OT HaNpA>XEeHUA,
NMPUINOXEHHOIO K €ro AN3JNIEKTPUKY.

[nN3anekTpuk — CerHeTOANINEKTPUK.

c. oL | L

—— 21\ LC

R2 Rl + OKB

O | NOL -
_ﬁéCB - " C,+C,

HanpsxeHue, npuknagbiBaemoe Kk C, perynupyertca pe3anctopom R;.

Pesnctop R, cnykut ans npuaaHns UCTOYHKKY E, ., BEICOKOTO BHYTPEHHEro COMpPOTMBIEHNS.
Cxema npefacraBnsaeT nepecrpanBaemblin KonebaTerbHbI KOHTYP C pe30HaHCHOW YacTtoTon f,.
HomuHanbHOe HanpshkeHune BapukoHaoB gocturaet 250-3008B.

Mpumep obo3HaveHns BapmkoHaoB: KH75-5,
roe 75 — koHgeHcaTop n3 matepuana ¢ temnepatypon Toukon Kropun 75°C;

5 — HoMep pa3paboTKu. 15



JKBUBarleHTHble CXeMbl KOHOEeHCaTOopoOB

N3BeCTHbI ABE CXEMbl 3aMeLLEHNS KOHOEeHCaTOpPOB. rnocnegoBartesribHad U naparsferibHa4da.

11
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R, — conpoTuBrieHMe NoTepb — y4UTbIBAET NOTepu (yTeyka) B ANINEKTPUKE;
L, — napa3uTtHas (cobcTBeHHas) MHOYKTUBHOCTbL OOyCnoBrieHa KOHCTPYKLUMEN KOHAEHcaTopa.

ObGe cxembl npeacTaBnsawT cobow konebatenbHble KOHTypa. [lo3dToMy KOHAeHcaTopbl
MCMONb3YyTCHA Ha YacToTax, rAe MHOYKTUBHOCTb L, He OKa3biBaeT CYLLECTBEHHOIO BIIUSIHUS,

Hanpumep: y BO3ayLUHbIX KOHOEHCATOPOB MakcumMaribHasa Yacrtota 2,5 + 3,6MIu;
y cntogsaHbix — 150 + 200MIMy; y 6ymaxkHbix — 50 + 80;
y Kepammnyeckmnx guckosbix — 200 + 2000MIu;
y KepaMudeckmx Tpybyatbix — 5 + 200MIu,

NpumMepHble 3HaYeHus L
- Kepamuyeckume (+creknokepammyeckmne) — 1 + SHIH;
- cntogsaHble — 5 + 15HIMH;
- BymaxkHble oonbrosble U MeTannMampoBaHHble — 6 + 20H[H;
- okengHble: anga 0,033 — 10MK® — 3 + 10HIMH;
ana 10 — 100mMkd — 15 + 40HIH. 16



PekomeHgaLmm no NpUMEHEHUIO0 KOHAEHCaTOpPOoB

Bupg
HasHayeHune koHOeHCcaTopOoB O6nacTb NpyMeHeHus
OvanekTpvka
o< BbicokoBONbTHEIE BbicOKOBONbTHas 1 BbICOKOYACTOTHas annapaTypa (BakyyMHbIE), UCKYCCTBEHHbIE NIMHUN
S 3 (hopMUpOBaHMS.

% ® Bbicoko4acToTHbIE BeicokoyacToTHasi annapartypa (BakyyMHbIe), NepefatoLme ycTpoicTBa 1 paboTa Ha yacTotax go 30-
(g BOMI'L. B konebaTenbHbIX KOHTYpax, (unbTpax, B KAYECTBE pasgenuTenbHbIX U ONOKMPYIOLWNX Lensx.
Hwn3koBOMbTHLIE: TN 1 (BBICOKOYACTOTHLIE) |B pe30HaHCHBLIX KOHTYpaX, rae TpebyrTcs mMarble MOTePU U BbICOKAas CTabMIbHOCTb EMKOCTMH,

BbICOKOYACTOTHbIE Lienn Ao coteH MITu, a HekoTopble go Mu.
< Hu3koBOMbTHBIE: TUN 2 (HU3KOYACTOTHbIE)  [PuUnbTpbl, Lenu 6NOKMPOBKM 1 pa3Ba3KK, B LIENsX, rae He TpebyoTca Marnble NoTepu U BbICOKas
b)
S CTabunbHOCTb EMKOCTU. H13ko4acToTHbIE Lienu.
[&]
0 Hw3koBOMbTHLIE: TUN 3 (HU3KOYACTOTHbIE)  [TO XKe, YTO 1 TUMN 2, HO MEHbLUE CONPOTMBIEHUE n3onaumm un 6onble tg 6. Hu3kovactoTHbIE Lenu.
=
= BbicokoBonbTHbIE: THM 1 To e, YTO 1 AN HU3KOBOSMbTHBLIX TUMOB 1 1 2.
g. BbICOKOYaCTOTHbIE)
L BbicokoBONbTHbIE: TN 2 (HU3KOYACTOTHbIE) [MPU MNOBLILEHHBIX TOKOBBLIX Harpy3kax (criogsHble).
[Momexonogasnstowme (kepammyeckme) [MopaBneHne npombilwneHHbIX 1 BY nomex oT NpombINeHHbIX 1 BbITOBbIX MPUBOPOB, BbINPSAMUTENEN,
0T aTMOCEpPHbIX MoMeX — T.e. hunbTpbl HY.
HuskoBonbTHbIE (1600B) HM3KoYacTOTHbIe [PaboTa Ha YacToTax go 104+10°y, tg & 3aBUCUT OT paboyel YacToThl.
HV3KOBOMbTHBIE BLICOKOYACTOTHbIE Pa6ouas yactota go 105107y, Manblii tg & 1 He 3aBUCUT OT paboyelt YacToTbl.
BbicokoBonbTHbIE (cBbie 1600B) B Liensix NOCTOSAHHOrO HaNPsS>KEHUS.
S MOCTOSAHHOTO HANPSHKEHUS
4
3 BbICOKOBONbTHbLIE UMMNYNbLCHbIE B uensix, roe Tpebyetca manas napasuTHasi MHOYKTUBHOCTbL (YTOObI HE nCKaxaTb POpMbl MMMNYIbLCOB),
T
s CpaBHUTENBbHO GonbLune emkocTn. CnocobHbI AonyckaTb BGbICTpbIe pa3psadbl, T.e. nponyckaTe 6onbLine
© TOKM.
8‘ [lo3umeTpuyeckue B Lensix ¢ HU3KUM YPOBHEM TOKOBbIX Harpy3ok. ObnagatoT manbiM camopaspsiioM, 60MbLwmm
CONPOTUBNEHNEM U3ONALUN.
Momexonopaensawowme [1Ns1 ocnabneHns aNekTpoOMarHMTHbIX MOMEX B LUMPOKOM AuanasoHe 4actoT. OHM MMEKT Manyto

MnapasnTHyO NHOYKTUBHOCTb, BbICOKYHO NMPOYHOCTb U30NALNN. (B OCHOBHOM J'IchaHOBbIe)

17




PekoMmeHaaumm no NpUMeHeHN0 KOHAEHCaTOPOoB (MPOAOMKEHME)

Bu
A HasHa4eHune koHAeHcaTopoB ObnacTb npyMeHeHns
AvanekTpuka
O6LLero HasHa4yeHWs: NonsipHbIe HW3KoBOMbTHbIE C OTHOCUTENBHO OONbLUMMKU NOTEPAMM, HO B OTNIMYME OT APYrUX TUMOB
HM3KOBOMNbTHbLIX KOHAEHCATOPOB MMEKT HeCpaBHUMO BornblUMe eMKOCTU (eQUHULbIS-COTHU Thicsd MKD).
McnonbaytoTcs B hunbTpax MCTOYHUKOB MUTaHUSA, LENaxX pasBsaskuy, LYHTUPYIOWKNX Lensix
NOMynNpPOBOAHMKOBbLIX YCTPOWUCTB Ha HU3KUX YacToTax W T.n.
. [TpebytoT cobnogeHns NONSAPHOCTM NPU BKITHOYEHUU B LiEMb.
2 HenonspHble [1115 paboTbl B LLENsAX NOCTOSAHHOIO 1 MyNbCUPYIOLLEro Toka 6e3 cobnoaeHns NoNsipHOCTY.
x
s § BbicokoyacToTHbIE B MCTOYHMKaX BTOPUYHOIO 3NEKTPONUTAHUSA B KAYECTBE HAKOMUTENBHbLIX Y (PUNBTPYIOLLUX 3NIEMEHTOB B
2 S (antoMuHMEBbIE XXWOKOCTHbIE, TAHTaNoBbIE |Uensx pa3BAa30K NonynpoBOAHUKOBLIX YCTPOWCTB B AManasoHe MynbCupytowero Toka gecatku Iy +
g = OKCVAHO-MONYNPOBOAHUKOBLIE) COTHM KI'L. [0 YaCTOTHBIM XapakTepUCTMKaM - He OAHO U TOXe, YTO U KOHOEHCATOPbl C HEOPraHUYECKUM
[S]
3 §_ N3MEKTPUKOM.
é MmMnynbcHble (OKCUMOHO-aneKkTponuTuyeckue B Lensix ¢ OTHOCUTENBHO ONUTENbHbLIM 3apsiAoM U BbICTPbIM pa3psaom (ycTponcTea POTOBCMbILLEK U
8 anoMuHueBssle 1o 500B) np.)

[MyckoBble (HenonspHbIE)

B ACUHXPOHHbIX ABUratTenax anga ynydyweHmna nyCKkoBoro MOMeHTa.

Nomexonogaensowme
NPOXOAHbIE)

B domnbTpax HM3kux YyacToT. 3a cyHeT BOMbLUON EMKOCTM COBUIAeT YacTOTHYH XapaKTePUCTUKY B
061aCTb HU3KUX YaCTOT (TaHTarnoBbIe).
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Bbi6bop KOoHOeHcaToOpoOB

OkcnnyaTauMoHHas HaaeXXHOCTb KOHAEHCAaTOPOB BO MHOIOM onpeaensieTcsa NnpaBuibHbIM BbIOOPOM
TUMNOB KOHOEHCATOPOB MPY NPOEKTUPOBAHUN U UCMONb30BaHMM UX B peXnmMax, He NPeBbILLaLLINX
OONYyCTUMbIE.

MpaBunbHLIN BbIOOP KOHAEHCATOPOB OCYLLECTBMASIETCA HA OCHOBE TpeboBaHWA, NpeabsABNsAeMbIX K
annapaType. B pesynbrate aHanmsa ycrnoBuin paboTbl Ka)Kgoro KoHaeHcaTtopa onpeaensitoTcs:

* SKCIJIyamauyuoHHbIe hakmopkl: UHTepBan paboymx TemnepaTtyp, BenuYuMHbl MeXaHU4eCcKUX
Harpy3oK 1 OTHOCUTENbHOW BNaXXHOCTWN OKpY»KatoLlen cpeabl 1 ap.;

* 3HaA4YeHuUs1 HOMUHaJIbHbIX rMapamMempoe U ux aOﬂychMble U3MEeHeHUs1 e Iripouecce
IKCrsTyamauuu. eMKOCTb, Haripa>xeHune, conpoTtuBrieHne n3ondauunum n gp.,

s donycmumble pexumbl U paboque asiekmpuYeckue Hazpy3ku. AManasoH paboymx vyacTor,
aMnnuTyga M 4actoTa MNepeMeHHOW COCTaBMSALWEN HanNpsKeHUs, peakTUBHAs MOLLHOCTb,
napameTpbl UMMNYNbCHOIO pexuma un ap.

* MoKaszamesiu Ha0exxHocmu, 00J1208€4HOCMU, COXPaHsIeMoCcmu KOHOeHCamopoes;
* KOHCMPYKUUsi KOHOeHcamopoe, crnocobbl MOHMaxa, 2abapumsil u Mmacca.

PekomeHpauma. B uUensax nMoOBbIWWEHUA HaAOEXHOCTU W [OONTroBEYHOCTU KOHOEHCaToOpOB He
3|<cr|nyaTV|pyl7|Te KOHAOEHCAaTOPbl B NnpenesribHo-A40nyCTtuMbIX peXXnmMmax. MCI'IOJ'Ib3yl7ITe obneryeHHble
peXumbl Mo CpaBHEHUKO O0MYCTUMbIMN.

NMPEAYNPEXOEHUE! Tlpn wncnonb3oBaHMM  MOMASAPHbIX  KOHOEHCATOPOB C  OKCUAHbIM
OV3NEKTPUKOM cobnoganTe MNOMSAPHOCTL MNPU BKIOYEHUMM MX B cxemy. [logada HanpskeHus
obpaTHOM NONAPHOCTM HegonycTMmal
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YacToTHble CBOMCTBA KOHAEHCATOpPOB

I'IpM Bbl60pe KOHOEeHCaTopOB AJ1A pa6OTbI B LUendax nepeMeHHOro Uin nynbCUpPYOLLEro Toka
Heobxoanmo y4nTbliBaTb X HYaCTOTHbIE CBOMCTBA.

Haunbornee BbICOKMMKM YaCTOTHLIMU CBOMCTBaMM 06n1agatoT kepaMndeckne KoHgeHcatopbl Tuna 1,
CINoAsAHbIE N KOHOEHCATOPbl U3 HEMOSAPHbLIX NIEHOK (MONMCTUPOSIbHLIE, MONMNPONUIEHOBLIE U AP.)
OpUEHTUPOBOYHbIE 3HAYEHNA paboymx YacToT pasnnyHbIX KoHAeHcaTopoB oT 50k
(anekTponutndeckne taHtanosble) Ao 10Ty (kepamuyeckme Tuna 1 n NOACTPOEYHbIE).

Mpn OLEHKe BO3MOXHOCTM pPaboTbl KOHAEHCATOPOB B WMMNYMbCHOM pPeXume Heobxoammo
YYUTbIBaTb, YTO MPU ManbIX ANUTENBHOCTAX POPMUPYEMBIX MMMYNbCOB AaXe Manas coOCTBeHHast
WHOYKTUBHOCTL L, npeactaBnsieT 6onbllioe MHAYKTUBHOE conpoTmBnerne (X ,=wly), uT
ckasblBaeTcs Ha hopme umnyrbea.

o

Kpome aTtoro, cylwiectBeHHoe BnusHME Ha doopmy mmnynbca, a Takke Ha Kll[ ycTtpouctea, B
KOTOPOM YCTaHOBJIEH KOHAEHCATop, MOryT oKasbiBaTb NOTEPM IHEPIUM B ONINEKTPUKE U apMaType
KoHOeHcaTopa. [loatomy npu BbIGOpe KOHAEHCATOPOB AN UMMYMbCHBIX PEXWUMOB Ccreayet
YUYUTbIBATb U TeMMepaTypHO-4aCTOTHbIe 3aBUCUMOCTU €MKOCTHU, tgd 1 NOSTHOrO COMNPOTUBIIEHUS.
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