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PI/IcyHOK 4 - Fpadonx 3aBUCUMOCTH BJIarOCOACPIKAHUSA OT YacCTOTHI.
1 — TCOPETUYICCKAasA 3aBUCUMOCTbD, 2 — OKCIICPUMCHTAJIbHBIC MaHHBIC

Kak BUIHO M3 COMOCTAaBIIEHHBIX TEOPETHYECKUX M OKCIEPUMEHTAJIBHBIX JaH-
HBIX, HaOJIOAeTCS YJOBJIETBOPUTEIFHOE MX COBIIQJIEHHE. TaK paccoriiacoBaHue
TEOPETUYECKUX M IKCIIEPUMEHTAIBHBIX JaHHBIX He npesbimaer 13 % ams W= 20 %;
27 % st W= 10 %; u 36 % g W=5 %.

[Nomy4yeHHble BENMMUUHBI PacCOTIaCOBAaHUN MEXIy TEOPETHYECKHMMH U JKCIIe-
PUMEHTAIBHBIMU TAHHBIMH MOXXHO OOBSCHHTH KaK HECOBEPIIEHCTBOM TEOpETHYe-
CKOM MOZENY WHXKEHEPHOro THMA, TaK U BO3MOXKHBIM HAJMYMEM BO3/yXa, ITOIaBIIIe-
T'O B OMYJIBCHIO B TIPOLIECCE €€ TPUTOTOBIICHUSI.

VYxa3zaHHbIE NMPUYMHBI ONPEACISIOT HANPABICHHS AaJbHEHIINX HCCIeOBaHUN
TI0 IAaHHOMY HaITpaBJICHHIO.

BriBonpl. [lo pe3ynpraTaM TEOPETHYECKUX M SKCHEPUMEHTAIBHBIX HCCIIENO-
BaHUI MOXKHO CJIENATh CIICTYIONIHE BHIBOIEI.

1. YmpomenHas TeopeTHueckasi MOJENb 0OeCIIeYHBaET YAOBIETBOPHUTEIBHYIO
TOYHOCTh, OTHOCUTEIBHYIO TIOTPEITHOCTE He MpeBbicmia 36 % B quana3oHe KOHIICH-
tpammii 0-5 %, 9TO MO3BOJIAET UCHONB30BaTh Pa3pabOTaHHBIN METOJ JIsl SKCIPECC
JIUATHOCTHKH TPAHC(POPMATOPHOTO MAaCIa B AIEKTPOTCXHUKE.

2. B mmamaszone konrentparyu 5-20 % pa3paOoTaHHBIN METO MO3BOJSET
OIEPATUBHO OIPEJICITUTh BJIATOCOMEPKAHUE B CHIIBHO OOBOJHCHHBIX AMYIIECHSIX, YTO
TIO3BOJISIET MCIIONIB30BATh JAHHBIA METOJ| ISl SKCIIPECC OLEHKH BIIaroco/ep KaHus
TOIUTMBHBIX AMYIIECHIA THITA Ma3yT-BOJa IIPUMEHSIEMBIX B 3JICKTPOIHEPTETHKE.

Cuucok aurepartypsl. 1. [lewxos H.II., Koposckuiit M A. IlpuMeHenne MeToa YacTOTHOH MOXYIISILIUYU
JUIS N3MEPEHHMS MaJIbIX COZlepKaHHi BOJbI B aBHAUMOHHBIX TorumBax // Tp. Prxckoro KpacHo3H. nHCTH-
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SJEKTPOOUSNYECKAA MOJAEJIb OMYJIbCUU TUITA
MUHEPAJIBHOE MACJIO —BOJA UH’)KEHEPHOI'O TUITA

B crarTi po3rUsIHYTI IMTaHHS OO BH3HAYCHHS KUIBKOCTI BOAM B CHCTEMi MiHEpalilbHE Maciio — BOJa
JUSTICKTPUIHUM METOJ0M. TaKoX HaBeleHa TEOPETHYHA MOJIENb, sIKa OMUCYE TPUHIIMII Aii JAaHOTrO IpH-
CTPOIO.

Inthe article the considered questions arein relation to determining the amount of water in the mixes min-
eral oil —water by a dielectric method. A theoretical model which describes principle of action of thisdevice
isalso considered .

Beenenune. B HacTosiee BpeMsl CyIIeCTBYeT yeTKas TEHACHIHMS BOCTpeOoBa-
HOCTH 3(P(EKTUBHBIX TEXHOJOTHH ONMpPEIC/ICHHE Pa3IMuHbIX MapaMeTpoB UDJICK-
TPUYECKUX KHUJKOCTEH Ha opraHuveckoil ocHoBe [1-3]. BO3HUKHOBEHHE TaKUX TEH-
JICHIIUIA BBI3BAHO, C OJHON CTOPOHBI, MOBBINICHHEM CTOMMOCTH OYHMCTKH TEXHHYE-
CKHX Maces H, C JIPYroi CTOPOHBI, IPUMEHEHHEM 3MYIbCUil, THIIA Ma3yT-BoJa B Ka-
YeCTBE TOIUIMBA B AICKTPOTEXHHUKE.

OCOOCHHO aKTyalbHBIMH SIBISIOTCS TEXHOJOTHM SKCIPECC OHPEAeNICHUs CO-
JIep)KaHUs BOJA B SHEPreTUYECKUX U TOIUTMBHBIX MaciaX MHHEPaIbHOrO TUIIA.

Cpenu SKCIpecc TEXHOIOTMH OHpENeNICHHS BIATOCOMACPIKAHMS HAHOOJIbIICe
PacIpOCTpaHEeHHE MONYYIT IUIEKTPUUESCKU METOJ aHallM3a, OCHOBAHHEIN Ha OIl-
peleneHne AUICKTPHICCKUX XapaKTePUCTHK IMYbend [4,5].

OjHaKO OIMPOKOMY PacHpPOCTPAHEHUIO JAHHOTO METO/A aHAIN3a MPEHSITCTBYET
TOT (haKT, YTO U3BECTHBIC AIIEKTPODUIHMICCKHAE MOJICIH 3MYIBCHH THIIA MUHEPaIb-
HOE MacJjo — BOJIA, SBJIAIOTCS KpaiHe CIIOKHBIMHU JJIS HHKEHEPHOTO UX MPUMEHEHHUS
u, TeM Ooree, UL [eNel SKCIIpece aHalu3a.

Heab pa6orsl. Pa3zpaboTka ynpomeHHOH IeKTPOPUIUICCKON MOJICITH IMYITb-
CHM THUIIa MHHEpPAIFHOE Macjio — BOJa, IMO3Bostoniel 3pdexkTHBHO HCTIOIB30BATH
JUBJICKTPUYCCKUI METOJ] aHaJIN3a BIATOCOMCPKAHUS B MHKCHEPHBIX IICSIX, B TOM
YHCIIe JUTs IPOBE/ICHNUS SKCIPECC - aHaAIN3a BIIarocoepKaHHsI.
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Omnucanne mMopelieil. B KaccHueckoM MpeacTaBiIeHHH, MUHEPAIBHOE Macio
cojieprKaliiee BOAY MPEACTABISIET COOOH SMYNBCHIO B BHJIE TETEPOrEHHON CHCTEMBI,
KOTOpasi COCTOMT M3 JIBYX XHIKOCTHBIX (pa3, IpuueM ofHa u3 HuX (BOJa) JHCIICPIrH-
poBaHa B BUJIe Karenek B JApyroi (Macio) [6].

B ciydae ecnu karuii Boapl UMeeT BHJ cep MM 3JUIMIICOB BpamieHus (puc.
1), a ux pa3mepsl 110 06EUM OCSM MEHBIIIE Y€M PACCTOSHUE MEXKIY HUMH,

JIMDJIEKTPUYECKAsS TIPOHUIIAEMOCTD CMECH &..,, OTIPEJIEISETCS BhIpaXkeHueM [6]:

e, - e )
eﬁi :ei §1+W a i :' (1)
e, +n(e;-e; )¢
rae. &, — JUBJICKTPUYCCKass MNPOHUIIAEMOCTH Macia, &g — JUBJICKTPUICCKas

MPOHUIIAEMOCTh BOJIbI; W — KOHIIEHTpAIUsI BOJBI B 3MYJIbCHH (COOTHOIICHHE 00be-
MOB BOJIBI K 00I1IEMY 00beMY 3MYIIbCHH); N — KOIPPUITUEHT JETOIAPU3AIIH.

Pucynok 1 — Dnexrpodusideckas MOEIb IMYIIBCHH TPaHCHOPMATOPHOE MACIIO — BOJA

WmxeHepHoe MpUMEHEHHE JIIEKTPOPU3MIECKOH MOIETH AMYJIbCHH, KOTOpas
OmuChIBaeTCs BhIpakeHHeM (1) B MpaKTHYECKHX LENSIX, B YaCTHOCTH, JUIsl Leneil
9KCIIPECC aHaJIN3a, COAEP)KaHUS BOJBI B OMYIBCHSAX THIIA MHUHEPAIBGHOE Macio —
BOJIa KpaiiHe 3aTPyIHUTEIHHO MO CIEAYIOUINM IPHYHHAM.

1. Koapdunuenr aenonsipuszaiu N B BoipakeHun (1) 3aBUCHT Kak OT BENHYH-
Hbl W, Tak ¥ OT 371eKTpo(hU3NUECKNX CBOMCTB BO/IBI BXOMSIIEH B COCTaB 3MYIIbCHH.

2. BennunHa AMAIEKTPUYECKOH NPOHHUIIAEMOCTb BOJBI &g MO CBOEH CYTH €CTh
KOMIUIEKCHAsl BEJIMYHMHA, 3aBUCSIIAs KaK OT DJIEKTPOPHU3NUIECKHX CBOWCTB BOJBI,
BXOJISIIIEH B COCTAB OMYJIbCHH, TaK U OT YaCTOTHI.

3. OT BeIUYHHEI &.,, 3ABUCUT YaCTOTa KOJcOaHHUI U3MEPUTEILHOTO FeHepaTopa,
C MTOMOMIBIO0 KOTOPOTO B JIMAJIEKTPUYECKOM METOJIE ONPENENICHUS BIarocoiepKaHust
1 TIPOBOANTCS ONPEJIENICHUE &, B JaJIbHEleM, BemmarHbl W.

Hcxons u3 TOro, 4to HU ANIEKTPOPU3NUECKUE CBOWCTBA BOJIBI, BXOAAIIEH B CO-
CTaB 3MYJIbCHH, HU BEJIMYMHA YaCTOTHI KOJIEOaHUH, HEN3BECTHBI 3apaHee, UCIIONb30-
BaHHE MOJIENH, OMUChIBaeMOi BbIpaxkeHreM (1) s MHXKEHEPHBIX IieNield KpaiHe
3aTPYJHUTEIBHO.
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HmeHHO 1O 3TMM npHuYMHAM OblIa pa3padoTaHa MaKCHMaJbHO YIPOIIECHHAS
anexkTpodu3udeckas Mojenb SMyIbCUU THUIAa MUHEPAIbHOE MAacio — Boja, CBOOOA-
Hasl OT yKa3aHHBIX HEJOCTAaTKOB (pHC. 2).

OO O™

QOQ‘_

PucyHok 2 — Dnexrpoduzndeckas MOJIeNIb IMYIbCHA
TpaHc(hOPMATOPHOE MACIIO — BOJA HH)KCHEPHOTO THITA

BoJia

Ilpu pa3paboTKe YIPOMIEHHOW MOMAETU ObUTH HCIONB30BAHBI  CIIEAYIOIIHE
MPEANOCHUTKH | JAOMYIIEHUS.

1. Ucxoas u3 TOrO, 4TO 89 >> ¢, (6, = 81; ¢,, = 2,2) oT/AENbHbBIEC KAIIA BOJBI B
SMYJIBCUU 3aMEHEHBI UJICAIbHO MPOBOIAIIMMU IApaMu pajguyca I, HaXOISIHMUCS
Ha PAcCTOSIHUSX @ APYT OT JAPyra ¥ PaBHOMEPHO PaclpeelieHbl 10 00bEMY IMYJIb-
cuu, npu a > I.

2. W3-3a TOrO, YTO IIAphl, 3aMEHSIOIINE BOAHYIO (Da3y B IMYIILCHH, SBJISIFOTCS
HJIeaNIbHO TPOBOASIIMMHE, UX SKBUBAJECHTHAS UIJIEKTPUUECKAsh MPOHUIIAEMOCTh HE
3aBHCHT OT YaCTOTHI B CTATUYECKOM MPUOIMKEHUH U PaBHA &g = 00.

Ipu 3TOM ympoIeHHast MOJIETbh SMYJILCUU MPEe0OPa3yeTcsi B U3BECTHYIO DJIEK-
TPOPU3UIECKYIO CUCTEMY THIA UCKYCCTBEHHOTO JUAJIEKTPUKA, HIUPOKO MPUMEHSe-
MOI'O B aHTEHHOU TEXHUKE [ 7] ¥ UMEIOIILYI0 TOYHbIE 3AMKHYThIE PEIICHUSL.

JIyist 3TOM CUCTEMBI TIPH CTATUYECKUX ITOJISIX MM JOCTATOYHO HU3KUX YaCTOTAX
BEITUYMHA &, OMPEEISIeTCS BEIpaXKeHHeM [ 7]:

Nok / 0
€, =€ +*Nok=¢, ?"' OA % 2

rae Ng — grcino mosisipusyeMbix yactuil (IapoB) B eauHMIe odbema cMmecH; K —
CpeHsIsI ONSPU3YEMOCTh YACTHII.

s cnydas chepuveckoil CHMMETPUH B [ 7] IPUBEICHO TOYHOE BBIPAKCHHUE:

— tr3
k=4pre, . ©)
V;
[MpuHuMas Bo BHMMaHue, 4to: Ng = —4
4or Ny

rne: Vp u Ve — 00BEMBI «BOTHOM» (ha3bl U IMYIBCHH COOTBETCTBCHHO
(Vs/Vey = W), onydaeM KOHEUHBIE BBIPAKEHUS IS &.,;:
e; =¢; (1+3W). 4)

ni
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B crarse nannoro coopuuka: B.B.Pynakos, A.J1.Kopobko, A.A.Kopobko «/{u-
ANEKTPUYECKUN METOJ ONpENeNICHHs BJIArOCOAEP’KAHUS B AMYJIbCUSX TUMA MHHE-
palbHOE MAacllo — BOJA C HCIOIb30BAHHEM 3JIEKTPO(PU3INUECKOH MOAEIU 3MYIbCUU
HMH)KEHEPHOT0 TUIa» MPUBEAEHBI Pe3yIbTaThl HKCIEPUMEHTAIBLHON MPOBEPKU KOp-
PEKTHOCTH NOMyYEHHBIX TEOPETHUECKUX pEe3ynbTaToB. IloydeHHbIe BETUUMHBI pac-
XOXJIEHUH TEOPETUYECKUX U SKCHEPUMEHTAIBHBIX 3HAUEHHUH CBUIETENBCTBYIOT O
MIPUMEHUMOCTH JJaHHOT'O MOJX0/1a B MHKEHEPHOU NPAKTHUKE.

3axiniouenne. [1oydeHHBIE COOTHOIIEHUS ISl THUAIEKTPUUECKON MPOHHUIae-
MOCTH 3MYJIBCHH TPEJCTHFHO MPOCTO OMKCHIBAIOT Pa3pabOTaHHYIO — YIPOIICHHYIO
3NEKTPOHU3MIECKYIO MOJIENb SMYJIbCHU THIIA MHHEPaIbHOE MACIO — BOJa U MO3BO-
JISIFOT MCIOJIb30BATh UX B MH)KEHEPHBIX IEJSX IS OKCIPECC ONMpPeeIeH s BIaroco-
JIEPYKaHUs B DHEPTETHUYECKHX, IIIEKTPOTEXHUUECKHUX U TUIIEBBIX Maciax.

Cuucok aurepatypsl: 1. boroea M.K., bepunn M.M. Padunanus moACOTHETHOTO Maclia B AJIEKTPHIECKOM
noste. — Kummuoy: «Stiinta», 2004. — 216 c. 2. Kopobko A.H. DdpdexrnHas 35eKTpodHITpoBast cucrema
ouncTKH TpanchopmatopHoro macna // CoopHuk «Du3nuecKne 1 KOMIBIOTEPHbIC TeXHOIOruu», 11-s5 Me-
XKIyHapOJHAs HAyYHO-TeXHUUecKast KoHpepernys, Xapskos: XHITK «D3[I».- 2-3 mrons 2005 . — C. 362-
364. 3. Iynazsa C.A. O COBEpIICHCTBOBAaHUH OKCIUIyaTallMM OSHEPreTHYecKHX Macenl. VIHTepHer:
http//mww.inventors.ru/index_asp?mode=800. 4. Kouaros 3.C., Kouanog FO.C., Ckaukoe A.E. dnexrpude-
CKHe METOJbI OYHCTKH M KOHTPOJs cynoBbiX TormB. — JL: Cynocrpoenue, 1990. — 216 c. 5. Teopus u
[PaKTHKA SKCIIEPTHOTO KOHTPOJISI BIAXHOCTH TBEPABIX ¥ XHAKKX Marepuanos / ITox. pen. Kpuuesckozo
E.C. — M.: Dueprus, 1980. — 240 c. 6. [lanuenxos I'.M., Llabex JI.A. TloBeneHue SMynbCHI BO BHEIHEM
anektprudeckoM mone. — M.: Xumus, 1969. — 190 c. 7. Aisenbepe I'.B. n np. Aurennst YBK / Ilox pen.
I'".B.Auzenbepea. 4. 1. — M.: Csi3p, 1977. — C. 299-300.
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SKCHEPUMEHTAJIBHBIE HCCJIEAOBAHUSA
TEINVNIO®U3NYECKUX XAPAKTEPUCTUK BBICOKOBOJIbTHBIX
PE3UCTOPOB TBO-60

VY poboTi HaBeeHI eKCIIepHMEHTAIbHI KPUBI PO3irpiBy BHCOKOBOIBTHOrO pesuctopa TBO - 60. Ilokazano
PO3MOJIN BiHOCHOI TeMIIepaTypy MO IIOBEPXHI pe3ncropa. BuzHaveHi Temmodi3udaHi XapaKTepHCTHKU pe-
3UCTOpA.

Experimental heating curves of high-voltage resistor TBO - 60 are given in the paper. The distribution of rel-
ative temperature on the resistor surface is shown. Thermal physics characteristics of the resistor are deter-
mined.

MocTanoBka npo6seMbl. /{151 UCOIBITAHUS DIEKTPOTEXHUUECKOTO U 3JIEKTPOH-
HOT'O O0OpYyJOBaHHS HAa CTOMKOCTh M BO3JICHCTBHE IJIEKTPOMATHUTHBIX (DaKTOPOB
Pa3IMYHOrO MPOUCXOXKICHUS MPUMEHSIIOTCSI BHICOKOBOJIBTHBIE MMITYJIbCHBIE UCIIBI-
TatenpHble yeraHoBku (BUY).

OpHuM U3 2JIEMEHTOB, BXoAsammM B coctaB BIIMY, SBISIOTCS BBICOKOBOJIBT-
Hble pe3ucTopbl. OHU HCIONB3YIOTCSI B KAUECTBE COCTABIISAIONIMX CHCTEM 3apsijia U
3alMThl eMKOCTHBIX Hakornwmtenell suepruu (EHD), a Taxke B kauectBe (opMmu-
PYIOIIMX 3JIEMEHTOB, OOCCIICYMBAIONINX KOPPEKIHIO (DOPMBI CO3/1aBAEMBIX HM-
MyJTBCHBIX UCIBITATENFHBIX BO3JICHCTBUI. B 3aBUCHMMOCTH OT (PYHKIIMOHAIEHOTO Ha-
3HAYCHUS PE3UCTOpPA K €r0 KOHCTPYKIMH MPEIBSIBIISIOTCS Pa3IUYHbIC TPEOOBAHUS.
OpHako oOUMM TpeOOBAHUEM JIsSi BCEX THIIOB PE3HCTOPOB SIBIISETCS YCTOWYMBOCTH
HX KOHCTPYKIMH K TEIJIOBOMY BO3JIEHCTBHIO TOKA, MPOTEKAIOIIEMY YEePE3 PEIUCTOP
B MPOILIECCE DKCILTyaTal|H.

Ananu3 nyoaukanuii. B pabore [1] 0bl1 paccMOTpEH MPOIECC HATPEBA PE3H-
CTOpPOB, W TPHUBEAEHBI METOJBI TEIMJIOBOIO PacueTa MPOBOJIOYHOTO U KHUIKOCTHOTO
pesucropoB. [lokazaHo, 4TO €CIM TOK, MPOXOMSAIIMN Yepe3 PEe3HCTOp, M3MEHSETCS
ckaukom ot O 70 |, To TeMmepaTypa HarpeBa MOBEPXHOCTH PE3UCTOPA OMpeessieTcs
0 COOTHOIICHHIO!

o
1’R8 -/ ¢

T:T0+—S‘21-et X (1)
a -
€ ¢

rae To — Ha4aJIbHOC 3HAYCHHUC TEMIICPATYPhl NOBCPXHOCTH pe3HCTopa; I - I[eﬁ'

CTByIOIeE 3HAUCHHE TOKA; R — compoTuBiieHHe pe3ucTopa; o — Kod(GUIMEHT Ten-
JI00THAYM; S — IUIOMAJb IIOBEPXHOCTH PE3UCTOpa; t — BpeMs MPOTEKAaHUS TOKA; T —
MOCTOSIHHASL BPEMEHHU HarpeBna.

IMocTostHHAsI BpEeMEHH HarpeBa ompeensercs 1o Gopmyse:
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