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AwnoTtanis. CTaTTs IpUCBSIeHA NpobIeMaM €MHICHHUX JaTYHKIB piBHA. Po3pobiieHa MeToauKka po3paxyHKy
[0YaTKOBOI €MHOCTI JaT4MKa 3 MEPHCHANKYIIPHUMHI JUCKOBHM Ta LMIIHAPHYHUM eleKTpogamu. Takox
Oyna oTpuMaHa (yHKITIOHAIbHA 3aJIeXKHICTh €MHOCTI JaTYMKA BiJ PiBHS PiIAUHU.

Annotauusi. CTaThs IIOCBSIIEHa IIPOOJIEMaM eMKOCTHBIX JATYMKOB ypOBHs. Paspaborana MeTozuka pacdera
HAYaJIbHOM €MKOCTH JAaTYHKOB C HEPIECHANKYISIPHBIMU JUCKOBBIM M LIMIIMHAPHYECKUM dJIeKTpofamu. Taxke
ObLTa 1OJTy4eHa (DYHKIMOHAIBHAS 3aBUCUMOCTb EMKOCTH JATYHKA OT YPOBHSI XKHIAKOCTH.

Abstract. The article is devoted to the problems of condensing sensors. The method of calculating of the
elementary capacity of the sensor with perpendicular disc and cylindrical electrodes was made. The functional
dependence of the capacity of the sensor from the liquid level was get too.

Ko11040Bi c;10Ba: €MHICHI JaTINKH, BUMIPIOBadi PiBHS, CTATHYHA XapaKTEPHCTHKA.

[IIupoke 3acTOCyBaHHS y BUMIPIOBAIbHIN TEXHIIl OTpUMAIM EMHICHI JaTYWKH. BUKIUKAIOTH iHTEpec
€MHICHI TaTYNKH JIJIs1 BAMIpPIOBaHHS PiBHSA piguHu (anusa) [1-7].

CaMOI0 TIPOCTOIO Ta CaMOIO PO3IMOBCIOKEHOIO SIBIIIETHCA KOHCTPYKIIS KOAKCHAIBHOTO €MHICHOTO
nmatauka [8].

Hemomixom naHOi KOHCTPYKIIii €MHICHIX TAaTYHKIB SBISETHCS BITHOCHO HEBHCOKA YYTIMBICTh TATUHKA.

Ha puc. 1 mokazaHa KOHCTPYKIisl 3aIIPOIIOHOBAHOTO €MHICHOT'O JATYHMKA, KOTPUH CKIaJaeThesl 3 IBOX
€JIeKTPOIiB, BUKOHAHWX Y BUTIIAII KpyTiIoi miacTuHu 1 Ta muminapy 2 [7].

ITpy momadvi HaNpPYrH Ha eNEKTpoxy 1, 2 HABKOJO HHUX YTBOPIOETHCS HEOTHOPINHE eNEKTpUYHE IIOJe,
KOTpe 3aJICKUTH BiJ pO3MIpIB €IEKTPOIiB, AICTEKTPUIHOT IPOHUKIMBOCTI PiTUHM, & TAKOX TNIMOWHU 3aHypPEHHS
JaTyiKa B piauHy. 3MiHA TTHOMHA 3aHYPECHHS IPU3BOANUTH 10 3MIiHH HAIIPYXEHOCTI MOJIS Ta EMHOCTI JaTYHKA.

Jns mpoBeneHHS eKCIePHMMEHTAJIBbHUX JOCHIKEHb BHKOPHCTOBYBAINCH 3pa3KM JaTyHWKa, II0
BUTOTOBJICHI 3 IDIACTHHH TETHHAKCY Ta METAJOIUIACTHKOBOI TPYOKH 31 CTAIMMHU [ieNeKTPHIHUMHA
BJIaCTUBOCTSAMM 3 HACTYIIHUMH NapaMeTpaMy: BHCOTa LWIIHAPMYHOrO enekrpoxy 115 wmm, miamerp
OWTHIPUIHOTO eNekTpoxy 14 MM, miameTp kpyrioro enekrpoxy 81 MM, modaTtkoBa eMHICTh gaTunka 10 nd,
€MHICTB JIaT9rKa, 3aHypeHoro Ha 100 MM y pinuHy (Bomy) — 159 nd.

BuxopucraHHs KOHCTpYKILIi JaT4ynka, IIOKa3aHOI Ha pHC. | IpH OJHAKOBUX PO3Mipax eJIeKTPOXiB
JO3BOJHIIO 301TBIINTH YyTIHBICTh AaTYrKa ¥ 1,43 pa3u MOpiBHAHO 3 KOAKCIaThbHUM €MHICHHUM JaTINKOM, TOOTO
30,99 no 1,42 nd/mm [7].

MeTor0 naHOI CTATTi SBJISETHCS BH3HAYCHHS CTATHYHOI XapaKTEPUCTUKH €MHICHUX JATUYHMKIB PIiBHS 3
NEPIICHAUKYISIPHAMH TUCKOBHM Ta LIFIIHAPUYHUM eJleKTpoaamH (puc.1).

€MHICTh MK JBOMa METAJICBUMH ITOBEPXHIMH BU3HAYAETHCS SK BIJHOLICHHS PE3yJIbTYIOUOrO MOTOKY,
CHIUIBHOTO JUIsI 000X TOBEPXOHb, IO PI3HMIN MOTEHIiaNmiB MK HuMH. YUepe3 me ii 3pydHO BUpa3WTH depes
(QyHKLiO TOTOKY Ta MOTEHLianbHy (yHKUi0. SIKIIO y, Ta y, — 3HAa4EHHA MOTEHLianbHOI (yHKUIT ABOX
NPOBINHUKIB, @ @ Ta ¢ — 3Ha4YeHHS QYHKLII OTOKY AIsl JIiHiM, 10 OOMEXYIOTh B3a€EMHHIA IOTIK, TO EMHICTh

~

N Busnauaerscs Bupasom [9] :
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c=2%"? (1)
Vi~V

[ToMicTHMO JBOEJNEKTPOJHHUN NAaTUMK PIBHS 3 TNEPICHIUKYISIPHUMH JUCKOBUM Ta IMITIHAPUYHUM
CJIEKTPOJAMU B pe3epByap, SKHH IMOYHEMO 3allOBHIOBATH EJIEKTPOINpPOBiAHOIO pianHOI0. [l 3amoOiraHHs
KOPOTKOTO 3aMHMKaHHSI HE0OXi/JHO BUKOPHCTOBYBATH JATUYHK 3 130JIbOBAaHUMH €JICKTPOIaMHU.

Ha puc. 2 mokazaHo €MHOCTi, IO BHHHUKAIOTh IPHM 3alOBHEHHI pe3epByapy 3 JBOEIEKTPOJIHHM
JaTYNKOM PIiBHS 3 MEPHEHIUKYJISIPHUMH JMCKOBMM Ta IIJIHIPUYHUM €JIEKTPOAAaMH eJIEKTPOIPOBITHOIO
pianHOIO, a HA pUC. 3 — eKBIBaJICHTHA CXeMa 3aMillleHHsL.

—
=]
o7
/1
/
/
d
e
Puc. 1. €MHICHMIA TaTYHK piBHA Puc. 2. €EMHOCTI, 1IT0 BUHUKAIOTH TPH 3aMTOBHEHHI pe3epByapy
3 JIBOCNICKTPOHAM JATYMKOM PIBHS 3 MEPICHIUKYIIPHUMA
G G JIUCKOBUM Ta LUJIIHAPUYHUM €JIEKTPOAaMHU
” ” €JICKTPOIPOBITHOIO PiTUHOIO
Il
Il
Cs
Puc. 3. ExBiBasieHTHa cxema
3aMIIIEHHS

B naHOMy BHIaJKy €JE€KTPONpPOBiHA PiiMHA PO3TIIAAETHCS SIK MPOBIAHUK MIXK 130JSIIHHUMU IIapaMu
CJIEKTPO/IIB.
TakuM YMHOM, 3arajibHa EMHICTB JIaTYUKa Oy/ie TOPIBHIOBATH

c=c,+- 5% ¢, )
C,+C,

ne Cy— eMHICTb 3’€THYBaJIbHUX IPOBO/IB (HA PUCYHKY HE ITOKa3aHa).
[Tin C; HeoOXiTHO PO3YMITH €EMHICTh MIXK IMJIIHIPUYHUM €JIEKTPOJOM Ta PiANHOIO

C = E9EYS _ 808027Z7’x, 3
o o

Jie &, — AIENEeKTPUYHA MPOHHUKIMBICTh 130JLIIHOTO NOKPHUTTS LIMIITHIPUYHOTO EJIEKTPOY; # — pajiyc
UJIHJPUYHOTO €JIEKTPOJy; X —PpIBE€Hb EJNEKTPOIPOBIAHOI PiIMHM; J — TOBIIMHA I30JSILMIHHOTO ITOKPHUTTS
WIHIPUYHOTO €JIEKTPOY.

[ix C, HEOOXIAHO PO3YMITH EMHICTh MK JUCKOBUM €JICKTPOJIOM Ta PiAUHOIO

e (R —1?
C2= 0072’-(5 l"), (4)

Je & — JIeNEeKTpUYHA MPOHHUKIMBICTH 130JISLIHHOTO MOKPUTTS JHCKOBOTO €JIEKTponLy; R — paaiyc
JIICKOBOT'O €JIEKTPOAY; ¥ — pajliyC LMJIIHAPUYHOTO EJIEKTPOY; 0 — TOBIIHMHA 130JSIIHHOTO TIOKPUTTS JUCKOBOTO
eIIEKTPOLY.

ITin C; HEOOX1THO PO3YMITH €EMHICTh MIXK TOPLIOM IIMJIIHPUYHOT'O €JIEKTPOLy Ta AUCKOM
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2
EnE YT
Cg=—”; : (5)

e &, — MPOHHUKIIUBICTh IENEKTPUIHOTO MAapy MK HUJIIHAPUIHAM Ta TUCKOBUM EJICKTPOJAMU; F —
paziyc IIIiHAPHUYHOTO ENEeKTPOny; d — TOBIIWHA IiCNEKTPUYHOTO MIApy MK HWIHIPHIHEM Ta JHCKOBHM
EJIEKTPOIAMH.

BinnosigHo 1o dopmyn (3 — 5), 3HalHEMO

EgEy2X £gEyT(R* —17)
cC, 5 5 gy 2mxege (R —17 )8 g8, 2mx(RY —17)
C,+C, sy 2mx+seye,m(R—r?)  S%e)e,m(2m+(R>=r?)) 20 +S8(R*—r?)
5

Jlanuii po3paxyHOK OyB BUKOHAaHMH TpU YMOBi, IO Ji€JEKTPUYHA TPOHHKIMBICTH 130JSIIHHIX
MaTepialliB eJeKTPOIiB OTHAKOBA.
TakuM YMHOM, 3arajibHa EMHICTh JJaTIMKa OyJie JOPiBHIOBATH

B g)6,2mx(R* =17 ) N YN
28 +6(R° -r?) d

C(x) +C,. (©)

UyTIUBICTh JBOCICKTPOJHOTO MaTYMKA PIBHS 3 NEPHCHIUKYISAPHUMHU ITUCKOBUM Ta LWTIHIPUIHUM
CJIEKTPOJIAMH JIO 3MIHH PiBHS PIIUHU MA€ BHUIIIS

a[ £,6,2mx(R* =1’ )J
g 9C(x) _ 28x+S8(R*—r?) _
ox Ox (7)
B gogaZﬂr(R2 —r? )[2§rx+5(R2 —r? )]—25r[808627z7fx(R2 —rz)]
(25rx+5(R2 —r? ))2

a00, IepexoIT9H 10 KiHIIEBUX MMPUPOCTIB, OTPUMYEMO

CAC g6, 270(R? =12 2652 + 5(R? — 17 ) |- 26¢|e, 6, 2 (R — 17 )]

v (2orax+5(R> =1 )f

. (8)

BUCHOBKH

1. Po3po6reHi eMHICHI TaTYNKH PiBHSA, 1[0 MAIOTH OLTBIT BUCOKY YYTJIUBICTb.

2. OTpuMaHO CTaTHYHY XapaKTEPUCTHUKY €MHICHUX JATYHUKIB PIBHS 3 MEPICHANKYSIPHUMH TUCKOBHM Ta
IMJTIHAPUYHUM €JIeKTPOIAMH.

3. TMopamemni AOCHIMKEHHS MOXYTh OyTH CIPSAMOBaHI Ha KOMITIOTEPHE MOJEIIOBAHHS CTAaTHYHHIX
XapaKTEePUCTUK EMHICHUX JIATYUKIB PiBHA.
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