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Abstract. Po3po06iieHO BUMiprOBaY €eMHOCTI KOHJICHCATOPIB Ta iHAYKTUBHOCTI KOTYIIIOK,

SKAH XapaKTePU3YEThCS BHCOKOK HAIIMHICTIO Ta IOPIBHAHO HEBUCOKOKIO BapTICTIO. 3a pPaxXyHOK
yIIOCKOHAJIGHHSI CXEMHU aHajiora 3a0e3mnedyeHo 30UTbIIeHHS HaIiiHOCTI po3pobienoro. Ilpeacrasneni
NPaKTUYHI PEKOMEHJAllii M0 BUTOTOBJICHHIO BHMipIOBaua €MHOCTI KOHAEHCATOPIB Ta iHIYKTHBHOCTI
KOTYIIOK.
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Introduction. OcHoBHUMHY TTapaMeTpaMHu, 10 XapaKTePHU3YIOTh KOHICHCATOPH, € TX eJIEKTpHYHA
€MHICTb 1 KYT BTpaT. B e1eKTpOHHUX MPUCTPOSX 3aCTOCOBYIOTHCSI KOHACHCATOPH 0aratboX THIIIB 1 pI3HUX
Npu3HauYeHb. MOKJIMBI 3HaUEHHS X €MHOCTEH JiexaTh mpubiau3Ho B Mexkax Bif 1 md go 1000 mxd. B
00JacTi BUCOKHX 1 HQJBUCOKHX YacTOT 00'€KTaMU BUMIPIOBaHb MOKYTh TaK0X 3'SIBUTHCSI JOCUTh MaJll
MDKEJIEKTPOJIHI €EMHOCTI1 €JIEKTPOHHMX MPHJIAIB 1 MAPA3UTHI EMHOCT] MK PI3SHUMH €JIEMEHTAMHU CXEMH
(emHOCTI MOHTaxYy) [1].

Jis BUMIpIOBaHHA MapaMeTpiB KOHAEHCATOPIB 3aCTOCOBYIOTbCS METOOU BOJBTMETPA -
ammepMerpa, 0e3rnocepeJHOr0 BHMIPIOBaHHS 3a JIONOMOIOK MikpodapaloMeTpiB, MOPIBHIHHSI
(3aMiIeHHs ), MOCTOBHH 1 pE30HAHCHU.

KOTYH_IKE[ iHJIYKTI/II/IBHOCTi abo iH,ILYKTI/II/IBHa KOTYIIKA - CJICMCHT CJICKTPUYHOI'O KOJid, IO ABJIAE€

c000I0 CYKYIHICTb BUTKIB, IPU3HAUYEHUH JUIsI BUKOPUCTaHHS HOTO 1IHIYKTUBHOCTI.

Jlo OCHOBHUX TMapaMeTpiB KOTYHIOK IHIYKTHBHOCTI HaJleXaTbh: HOMIHAJIbHE 3HAYCHHS
IHIYKTUBHOCTI, JOMYCTUME BIIXWJICHHS 1HAYKTHBHOCTI, MaKCUMaJbHUN CTPYM KOTYUIKH, OMIp BTparT,
HOMiHaJIbHA J0OPOTHICTH, TemnepaTypHuil koeginieHT inaykTuBHOCTI (TKL), B1acHa eMHiCTh, poboUMii

niama3oH Temmepatyp [2, 3].
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BuMiproBaHHs iHIYKTUBHOCTI KOTYIIKH MO>KHA IPOBOJUTH 32 IOTIOMOT'0I0 HACTYITHUX METOIB: 1)

METOI0M BOJIbTMETpa-aMIepMeTpa; 2) 3a JOMNOMOIO0 MOCTa 3MIHHOTO CTpyMy; 3) 3a JOIOMOIOKO
PE30HAHCHUX METO/I1B BUMIPIOBAHHS;

B Ham yac TPOMHCIIOBICTIO BHUITYCKA€THCS IMUPOKUH aCOPTHMEHT MPHJIANiB JJISi BUMipIOBAaHHS
€MHOCTI KOHJICHCATOPIB Ta 1HAYKTHBHOCTI KOTYIIOK. [IpoTe 6arato 3 HUX MarOTh CKIaJHY KOHCTPYKIIIO,
10 CKJIAJAEThCs 3 O€3midl eJIEeMEHTIB, a OT)KE MarTh HU3bKY HAJIHHICTh 1 BUCOKY BapTiCTh, HEBHCOKY
TOYHICTh BUMIPIOBAHHS.

VY 3B’A3KYy 3 IUM € aKTyaJbHUM IMPOJOBXKEHHS POOIT MO yIOCKOHAJICHHIO ICHYIOUHX MPUCTPOIB
BUMIPIOBaHHS €MHOCTI KOH/IEHCATOPIB Ta 1HIYKTUBHOCTI KOTYILIOK.

Objective. Meroro naHoi cTaTTi € po3p0OKa BUCOKOHAIIMHOIO BUMipIOBaYya EMHOCTI KOHICHCATOPIB
Ta IHAYKTUBHOCTI KOTYIIIOK, SIKMI Ma€ HEBEIUKY BapTIiCTh 1 BITHOCHO BUCOKY TOYHICTb.

Materials and methods. Ha puc. 1 300pakeHa mpuHIMIIOBA CXeMa PO3POOICHOr0 PUCTporo. s
pa3poOKu BUMIpIOBaYa EMHOCTI KOHJICHCATOPIB Ta IHAYKTUBHOCTI KOTYIIOK OyB BUOpaHuii aHamor [4].

[To BimHOMIEHHIO 10 cXeMU aHaiora [4] B po3pobieHiit Hamu cxemi Oylo 3po0JeHO 3aMiHy J1101B
KJ1521 nHa ix ananoru — nionu 1N4148, a Takox 3amiHy J110/11B MOCTOBOTO Bunpsamisida J[18 Ha ix ananmoru
— mionm JIA7.

3 J0mOMOTrO0 PO3pOOICHOTO MIPUCTPOIO MOKHA BUMIpIOBaTH 1HAYKTUBHOCTI Bix 100 ['a no 10 MI'H
ta eMmHOCTI Bix 1 MK® no 100 n®d, 3 mOCUTH BHUCOKOIO TOYHICTIO. [IpakTHUHO BIH CKJIQAA€THCS 3
M1ITIBOJIBTMETPA 3MIHHOTO CTPYMY, CHHYCOIAaJIbHOT'O reHepaTopa yacTtoToro 159 I'n, 1 Habopy 101aTKOBUX
pe3ucTopiB. SIKIIO MOpIBHIOBAaTH Mpuiajx 13 3BUYAMHMM TECTEPOM MOCTIHHOTO CTpyMy, TO HOTo
KOMIIOHEHTH, IIPU BUMIPI 1HAYKTUBHOCTI, BKIIOYAIOTHCS SIK P BUMIPIOBaHI ONOpPY, a MPH BUMIPIOBaHI
€MHOCTI, - SIK IPU BUMIpIOBaHi MPOBITHOCTI. Pi3HUIIA B TOMY, 1110 BUMIipIOBAJIbHOIO T'OMIBKOIO BHCTYIIAE
M1ITIBOJIBTMETP 3MIHHOTO CTPYMY, a JUKEPEJIOM HAllPyTy BUCTYIA€ T€HEPAaTOp CUHYCOINaIbHOIO CUTHATTY.

Yactora rereparopa 159 't BuOpana He BUMAAKOBO, TAKHI BUOIp 4acTOTH 3a0e3meuye HeoOX 1 aHIi
KOe(IIiEHT MPOMOPIIIOHATBFHOCTI MK CBIJYEHHSIMH MUTIBOJIBTMETPA 1 (DAKTHUYHUM 3HAYEHHSAM
BUMIipIOBaHO1 BenuuuHu. [IpuHIMIIOBa cXxeMa mpuiaay nmoka3aHa Ha puc. 1. BuMmiproBanbHUN eleMeHT -
MUIIBOIBTMETP 3MIHHOTO CTPyMy, BUKOHAaHWI Ha omepaiiiiHoMy migcuimroBadi Al [5, 6]. Pesucrop R9
CIYXKWTb J1s1 GaJaHCYBaHHS MiICHIIIOBaYa. VOro ITOK BUBOANTECS HA (PPOHTANGHY MAHENb IPHIAY.

[lepen mouyatkoM BUMipy 3a JOTIOMOT010 pe3uctopa R9 Tpeba BcTaHOBUTH CTPLIKY BUMIPIOBAIIBHOTO
npuiagy TOYHO Ha HyJb. SIK BUMIpIOBalbHA rojliBKa BUKOPUCTOBYEThCA Mikpoammnepmerp tuimy M900 3

mkaitoro 0-100 MKA.
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Puc. 1. [IpunuunoBa cxemMa BUMiproBada €EMHOCT1 KOHJIEHCATOPIB Ta 1HYKTUBHOCTI KOTYILIOK

Mo>Ha BUKOPHUCTATH 1 IHIIY aHAJIOTIYHY BUMIPIOBAJIbHY TOJIBKY, OMip i KOTYIIKH iCTOTHOTO
3HaueHHS He Mae, aje HeoOxiaHo ykiagaTtucs B 300-2000 Owm. [lepemukauem S1 nepeMHKaIOTh PEKUMU
("L C"). S2 cnyxuth 11 nepeMUKaHHs MexX BUMipioBaHHsS. O0'€eKT BUMIPIOBAHHS MIAKIIOYAETHCS 10
3aruckiB "X". Habip nomarkoBux pesuctopiB R1 - RS crniibHO 3 BUMipIOBaHUM 00'€KTOM YTBOPIOE J1IBHUK
3MIHHOI HampyrH, 110 TOCTYIA€E BiJ] TeHepaTopa Ha onepaiiiHui mijacumoBad A2. SIKIo MU BUMIPIOEMO
eMHICTH (S1 B moka3zaHOMY Ha cxeMi IOJI0’KeHH1), TO "X" ONUHAETHCS Y BEPXHbOMY ILJI€Ul [HOTO AUTbHUKA

1 MUTIBOJIETMETP BUMIPIOE HANPYTy HA JOJATKOBUX pe3ucTopax. SKIo BUMIPIOEMO 1HIYKTUBHICTB, TO "X"
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Oyze B HIDKHBOMY IUIEYi, 1 BIUIIK BUMIPIOBAHOI BEJIMYMHH POOMTHMETHCS MO MaAIHHIO HANpYyTH Ha

BUMIPIOBaHIM KOTYIIIIII.

TouHiCTh BHMIPIOBaHHS €MHOCTI KOHJICHCATOPIB Ta IHAYKTUBHOCTI KOTYIIOK 0arato B 4OMY
3aJeKUTh BiA TOYHOCTI pe3ucrtopiB R1 - RS. HamamryBaHHs pO3MOYMHAIOTE 3 TEHEpATOpa.
[TinctporoBanusm R15 BcTaHOBIIOIOTH 3MiHHY Hanpyry Ha BuxoJi A2 piuy 1B. [TotiMm npoBoasTh npoOHi
BUMIpH KOHJIEHCATOPIB BIIOMUX €MHOCTEH. SIKIIO HEOOX1AHO, MOKHA TigKkopuryBatu BeauurHu R1 - RS
a00, SKIIO MOMUJIKM B OJIHIM MPOMOPIIIi HA YCIX MEXax, - TPOXH 3MIHUTH 3MiHHY Hampyry Ha Buxoi A2
(mincTporoBanusiM R15).

Byno mpoBeneHo AOCHiKEHHS BIUIMBY TeMIIEPaTypy HABKOJIMIITHHOIO CEPEOBHINA HA 3HAUYCHHS

€MHOCTI KOHJCHCATOPIB, BUMIPSHUX 32 TOTIOMOTOI0 PO3POOIEHOI0 IPUCTPOIO.
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Puc. 2. 3anexxHicTh MOKa3aHb pO3pPOOJICHOTO Ta €TAJIOHHOTO MPUCTPOIB BiJI TEMITEPATypH TPU
BUMIpIOBaHHI EMHOCTI KOH/IEHCATOpA:
1 —BuMiproBaHHS 32 IOTIOMOTOI0 PO3POOIEHOTO MPUCTPOIO;
2 — BUMIPIOBaHHS 3a JJOMIOMOTOI0 €TAJIOHHOTO BIMipIOBaya

emMHOCTI Ta iHIykTHBHOCTI LC-100A

B3siBIIM B SIKOCTI €TajJOHHOTO MPHUCTPOIO0 BHUMIprOBad €MHOCTI Ta iHaykTuBHOCTI LC-100A, Oyino

IMPOBEACHO HOpiBHSIHH}I 3aJICKHOCTI ITOKa3aHb p03pO6J'ICHOFO Ta €TaJJIOHHOI'O HpHCTpOIB Bi,[[ TEMIICpAaTypUu
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Opd BHUMIpIOBaHI €MHOCTI KOHJAEHcaTtopa (pe3yslbTaTH TMpHUBEIEHI Ha puC.2) Ta pPO3paxoBaHO

temriepatypuuii koedimieHT emHocTi (TKE) B inTepBaii temnepatyp 35-44°C 3a popmyiioro:

TKE=(AC/AT)-100, (1)

ne AC npupicT 3Hau€HHs EMHOCTI KOHJIEHCATOpa IIPU 3MiH1 TEMIIEPATypy HaBKOJIMIIHBOTO CEPEA0BUILA B1Jl
30°C o 40°C; AT =40°C - 30°C = 10°C.

Po3paxynok TemmneparypHoro koedimienta emMHOCTI 32 Gopmyioro (1) mae HaCTYIHI pe3ysIbTaTH:
JUTSL €TAJIOHHOTO MPUCTPOIO -1,8%; nist po3podieroro npuctporo — 4,0%.

Takum 9yrHOM, SK BHIIHO 3 pHC. 2 Ta pe3ynbratiB po3paxyHky TKE, mynstumerp LC-100A menm
3aJIeKHUM Bl TEeMIlEpaTypu Yy IOpIBHSAHI 3 pO3pOOJIEHUM HPUCTpOEeM. Aje  IpU BUKOPUCTAHHI
PO3pO0IEHOr0 MPUCTPOIO B Jiana3zoHi HaHOUIbII BUBAaHUX TemiiepaTyp 23-35°C nokazanHs po3po0IeHOTO
1 €TaJJOHHOTO MPUCTPOIB MPAKTHYHO HE BiIPI3HAIOTHCS.

Conclusions. B po3po6ieHiii Hamu cxeMi BUMIpIOBaYa EMHOCTI KOHICHCATOPIB Ta iHAYKTHBHOCTI
KOTYIIOK Y IOPiBHAHI 31 cXeMot0 aHasora 0yio 3po6ieno 3aminy aioais K521 (VS... V16) Ha ix
ananoru — giogu 1N4148. lion 1N4148 y nopiBusiai 3 aiogoM KJ[521 mae 6inbin BUCOKe 3HAUCHHS
nocTiitHoi 380poTHOT Hanpyru (100B mpotu 75B), a Takoxk OLIBII HIMPOKHIA Aiarma3oH poOooYnx
temmeparyp (-65...150°C) mpotu (-60...125°C). Takox Oyio 3po6sieHO 3aMiHY Ji0/1iB MOCTOBOTO
unpsvisiua J[18 (V1...V/I4) na ix ananoru — niogu [IA7. Y nopiBusHi 3 giogom {18 miox JIA7 mae
O1IBII BUCOKE 3HaYeHHA NOCTiHO1 3B0poTHOT Hanpyru (50B mpotu 20B). 3pob6iieni 3aminu nanu
MOJKJIMBICTh MIABUILUTY HAIIHHICTh PO3pOOIEHOr0 BUMIPIOBaYa EMHOCTI KOH/IEHCATOPIB Ta
IHIYKTUBHOCTI KOTYIIIOK.

JlocnmikeHO BIUIMB TEMIIEpaTypu HaBKOJMUIIHBOTO CEPEJOBMINA HAa Pe3ybTaTH BUMIPIOBAHHS
€MHOCTI KOHJIEHCATOPiB pOo3p00IeHUM NMPUCTPOEM. BeTaHOBIIEHO, 1110 TeMIepaTypHuil Koe(illieHT EMHOCTI
JUTSL pO3pO0JIEHOTO MPUCTPOTO AopiBHIoE 4,0%.
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H.. 0UeHT Micue poGoTi: XepCoHCEKMA HALIOHANEHWA TEXHMHUA YHIEEDCUTET BEpMCNAEChKe
woce, 24E-mail._hersonlvni@gmail. comAbstract

Po3pofneHo BUMIDIESY EMHOCT] KOHOEHCATODIE TA IHAYKTWEHOCTI KOTYLLIOK, AKMA
XADAKTEDMIVETHCA EWCOKOK HALIHHICTH) Ta NOPIEHAHO HEBWCOKOK EAPTICTH

28 paxyHOK YAOCKOHANEHHA CXEMW aHANOra 3abesneyeqo 30iNEWEHHA HADIAHOCTI
po3poGneHoro

MNpencraeneHi NpakTUyHI peroMeHnalii No BUrOTORNEHHK BUMIDIOBAYE EMHOCTI KOHOSHCATODIE
T3 IHOYKTMBHOCTI KOTYLUIOK

Keywords: reHepaTop, EMHICTL, JpYEOBaHA NNATE, iHAYKTMBHICTL, KOHASHCATOD, KOTYLLKA

OCHOBHUMKM NapamMeTpamy, WO XapaKkTepH3yioTs KOHASHCATOPK, € 1X eNekTPUYHA EMHICTL i KyT
BTpat

B enskTpoHHMY NPUCTPOAX 3ACTOCOBYIITLCA KOHASHCATOPM GaraTe0x THMIB | PiSHMX NPU3HaYeHL

MOMNHE] 3HAYEHHA TX EMHOCTEH NEKATE NDMENMIHO B MeXax Bin 1 @ no 1000 meD

EuMIpIOBaHHA HOYETMEHOCTI KOTYIUKM MONHA NPOBOAMTH 38 NONOMOr0

DOLLCC — he TA165P03POEKA BUMIPKOBAYA EMHOCTI KOHOEHCATOPIB TA
IHOYKTUEBHOCT] KOTYILOKNWTBMHeHKS BikTop Mukonadosny, Coniw JuMMTpo
Ceprifossy11XepcoH chiii

B ofnacti BWCOKMY | HANBWCOKMX YACTOT 06'EXTAMM BUMIDIOBAHE MOMYTE TAKOM 3'ABMTUCA
OOCHTL Mani ME#eneKTpoaHi

[nA eMMipHBaHHA NAPaMETDIE KOHHCATODIE 3ACTOCOBYHITLCH METOW BONLTMETDE -
amnepmeTpa, GeanocepenHoro BUMIDIDBAHHA 33 0NOMOT0H Mikpodapa1oMETPIE, NODIBHAHHA

KoTywea inaykmumesocti abo inAyKTMMBHA KOTYIIES - eNeMedT enerTpYHOrD KONa, Lo ABMAE
COBOK CYKYNHICTL BUTKIE, NPU3HAYEHWIA

KOTYLLIKW, ONip BTPAT, HOMIHANLHA A106POTHICTL, TEMNEPATYDHUN KoediliEHT IHOYKTHBHOCTI

(TKL), BNacHa eMHICTb, poGouni ianazod Temneparyp [2,
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