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C uensto Gonee 060CHOBAHHOTO MPOEKTHPOBAHHUA HHU3KOTEMIICPATYPHBIX KOMITOZHIIMOHHBIX oﬁorpesa'reneﬁ METOOAOM KOH(l)OpMHOFO

OTOGpAXEHUS M HEMOCPEACTBEHHOIO ONpEACICHUS HANPAKECHHOCTH 3MEKTPMYECKOTO MO/ BBHIONHCH TOYHBIA —pacyer
TPOBOAMMOCTEN MEXIY KOIIAHAPHEIMH JIEKTpoJaMu oborpesarenei.

Ilpy mpoeKTHPOBaHWM HU3KOTEMIICPATYPHBIX KOMIIO3H-
IMOHHBIX 3NIEKTPOoGorpeBareneii MOMUMO IPOBOIMMOCTEM
MEXITy KOIUIRHAPHBIMH 37TeKTPOAaMH (PMCYHOK, a), HaljeH-
HeIX B pabote [1], HeoOXoauMO 3HATH M YaCTHYHBIC MPOBO-
AMMOCTH Gz, G13 MEXIY BBICOKOTIOTCHLIMANBHBIM 3JIEKTPO-
IoM 1 | ydacTkaMH ApAy;, ApzA;, COOTBETCTBEHHO, (pucy-
HOK, 0). DTO M03BOJIAET ONpeNeIuTh JIOKAIbHBIE pacnpeiene-
HHA NOTpeGIIeMOit MOIHOCTH (TeMIIepaTyphl) 3nexTpoodor-
peBatens MO WIMPHHE SJIEKTPOJOB. JlIs TOYHOro pacyeTa
pUMEHHM MeTOX KOH(GOpPMHOTo oToOpaxeHus H Hemocpen-
CTBEHHOTO OTIpeleIeHIs HAPAKEHHOCTH MOJA C YYETOM Ma-
TEMATHYECKOM aHAJIOTHH MEXAY MOTCHUMATBHBIMH NOIIMH
[2]. [IpHHAB 3amITPUXOBAHHYIO OONACTh 32 YacTh ILIOCKOCTH
KOMILIEKCHOTO TePEMEHHOro Z, KoHpopMHO oTo0pasuM ee
Ha BEPXHIOIO MONYIDIOCKOCTh HOBOTO KOMILIEKCHOIO Iepe-
MEHHOr0 £ TakiuM 00pa3oM, 4Tobbl cOOMOAANOCH CIEMYIOIIEee
COOTBETCTBHE TOYEK YKA3aHHBIX ILIOCKOCTEH:

ToukH B MIOCKOCTH
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TakuM 06pa3oM, FeOMETPHIECKAs 4acTh 33434 MOIydaeT
TOYHOE pelIeHHe ¢ TOMOUIBI0 KOH(OPMHOTO 0TOOPAXKEHHMA.

Vuurhisad, 4To OpH KOHPOPMHBIX 0TOOPAKEHHAX MPOBO-
IMMOCTH MEXIy COOTBETCTBYIOIIMMM 3JIEKTPOJAMH COXpa-
HAIOTCA, JOCTATOYHO HAMTH POBOJMMOCTD B CHCTEME JIEKT-
poIoB, pUBEIEHHOM Ha PHCYHKE, 6.

Moy HanpsKEHHOCTH NOJNA E CHCTEMBI JIEKTPOAOB B
oToOpaKeHHO! IIOCKOCTH HpH 77 = 0 ¥ PasHOCTh MOTEHLMA-
0B AU Mexay IacTHHaMH Obutd ompeneneHsl B [1] u
HMEIOT BUA!
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Tok I;, HA Y4acTKe A:,A('H 3MeKTpona 2 Ha eJUHHITY Hpusens B (7) u (8) JUIMNTAYECKHE MHTETPAIBI K
HopmanbHo# dopme [3] m momenus (8) va (7), moxydHM
clenyIoliee BEIpaXEHUE JUIA YacTHYHON MPOBOAMMOCTH G2
Ha eTHHHULY JJTHHBI

JJIMHEI opefendercs no popMmyne
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Puc. CvcTeMa ¢ KOMITTAHAPHEIMMU 3MEKTPOIAMH: @ - UCXOAHAS CHCTeMa; 6— pacueTHas MOJeNb; B— CHCTeMa B 0TOGpaKeHHOH M10CKOCTH,
1,2 — BHICOKOTIOTEHINANBHEIA H HU3KONOTCHINATBHBIN 3IEKTPOEI; 3 — PE3UCTHBHEIA MaTepHall.

B KOTOPOM &,/ a, HaxoaUTCAd M3 OTHOILLUCHHS BbI axeHnit (3
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cnegyer u3 (12), ¢ = — u BbHpaXkeHWe I pacueTa
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(opmyioit, npuBeneHHOI B [2]
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Jnga BoIGOpa ONTHMANBHBIX pasMEPOB TEXHHUECKHX
YCTPOMCTB, pealH3yIOIINX pPacCMOTPEHHYI0 PpacueTHYIO
Mozenb, ynoGHee HONB30BATHCH OTHOCHTENBbHOH JacTHIHOM
NPOBOOMMOCTHIO. IlONeNHMB JieBBle W IpaBble  YacTu
BeIpaxerHuit (9) u (14), nomydum -

G _ Elo¥) (15)

G k(k')

C uenpl0  CONMOCTaBJICHUA NpeACIIbHBIX 3HaYeHuU
YaCTUIHBIX nponommocreﬁ HaiizeM YacTHIHYIO

’ r
TIPOBOAMMOCTD MEXIY JIEKTPOXoM 1 M ydacTkoM A,,A; u
G,; B

MCXOIHOM MNOCKOCTH. Tak kak Tok I,; Ha eIMHHULY IJTHHBI

COOTBETCTBYIOLYIO 4YacTHYHYK® HNPOBOAHUMOCTDH
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Ha ydacTke A,,A; onpeaenseTca mo Hopmyre
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TO MCKOMasg YaCTHYHas MPOBOJUMOCTb G;3; H& €IHHHIY IIH-
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Ilo aHAJIOTHH c OTHOCHTEJIBHOM YaCTHYHOM
NPOBOIUMOCTEIO G;,/G Ha ocHoBauud (17), (14) Halinem

OTHOCHTEJIHYIO YaCTHYHYIO NPOBOAUMOCT Gj3/G, KOTOpas
onpeenseTcs no Gpopmyie

G13 = F(¢1’ k') (19)
G x(x')
Ecmn Ap=Ag; , T. €. 4 + 4, = a, 10 a; = a; W,

O4YCBHAHO, SOJDKHO BBIIIOJIHATHCA CICAYIOIECEC PABCHCTBO!

G = G, + Gys. 20)
Ioncrasus B (20) npassie yactu $popmyn (14), (9) u (17),

TOJy9HM
(k') =

Flp, k') + Flp,, ¥'). Q1)
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Toxmecteo  (21)  BhmIONHAETCA, Tak Kak  [4]
ctgep, = ktge, noIToMy cipaseiiusa u Gopmyna (20).
®opmynst (9) u (17) nokaspiBaloT, 9TO YaCTHYHBIE IIPOBOJH-
MOCTH CHCTEMbl JOBOJILHO CJIOXKHBIM 06pa3oM 3aBHCAT OT €¢
reOMETPHYECKNX XapaKTepHCTUK, T. K. TONYYeHBl M
MPOU3BOJIbHBIX  pa3MEpPOB  3EKTpOJOB. Ecmm  ydacTku
3NeKTpoaoB A 1 A; Manbl, TO YKa3aHHBIC BRIPAKCHHS MOXKHO
CYLIECTBEHHO YNPOCTUTD, MPABENA UX K BUAY, YAOOHOMY Ans
aHalp3a U pacyeTta. YKa3aHHas LeNIb JOCTUTACTCA IIyTeM pas-
NOXKEeHUd BceX (YHKLUWH, depe3 KOTOphIE OIPENEIAOTCI
TIPOBOAMMOCTH, B psAAbl [3] mpH coxpaHeHHHM B NOCIEIHMX
OJIHOTO WITH IBYX UJIEHOB.

Jins aHan3a pacrpeesieHus YaCTUMHBIX IPOBOAUMOCTEH
B cHCTeMe OCOOBIi HHTEpec IIpPEICTAaBIAET OTHOIICHUA
YacTHYHBIX  NPOBOAMMOCTEN, B KOTOpHIX  TOKH
TIOACYHTHIBAIOTCA HAa KpallHMX ydyacTKax, T. €. G;2/Gi3
BeiBeneM npuOMIDKEHHYI0 pacdeTHyio GopMyly s
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Toacrapmas (25) - (27) B (24) nmnocme paAna
npeoGpa3oBanuii W YNPOUIEHMM HAXOmUM IpHOMMKEHHOE
BEIPOXKEHHE I pacuyeTa HCKOMOTO OTHOIIEHHA

G 2a o
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Ecmu, Hanpumep, 4fa = 0,1, 10 G,,/G,; = 4,5,

T. €. YaCTUIHAA MPOBOAHUMOCTb G;, NPEBHIIIAET YACTHYHYIO
MPOBOJUMOCTH G;3 B 4,5 pasa.

DTOT BbIBOA  TOATBEPXKIAETCA M YHCICHHBIMH
3HAYEHUAMHM OTHOCHTENBHBIX YaCTHYHBIX NPOBOJMMOCTEH
G:2/ G, paccuuTaHHeIMA Ha DBM no TouHoit ¢popmyne (15).

Kakx cnemyer W3 mnoiiyueHHBIX JAHHBIX, HA y49acTKe AgAj; €
OTHOCHUTENILHOMN IIUPHHOMN A/ a=0,1=10% cocpenoToueHsl
cleIyIouye YaCTUYHbIX

3HAYCHHUA OTHOCHUTCIILHBIX

a
NPOBOAMMOCTEN G;,/G B 3aBUCHMOCTH OT OTHOIUEHHH — H

1
1
—=] (3HaYECHNA ClIeBa) H '}; =5 (3HaueHHA CrpaBa):
Gys o
%o 29-36 30-48 33-57 36-64
a
I 0,2 0,4 0,6 0,8

B Toxe Bpema Ha yudacTke Ap,A; € TakoH ke
OTHOCHTENIBHONM  HIMpHHOH A4, / a=0,1=10% 3HaueHHs

OTHOCUTENIBHBIX ~ YAaCTHYHBIX  NpOBOJMMOCTEH  G;3/G,
paccyMTaHHBIE Ha OCHOBe ¢opmyisl (20), HMEIOT DOBOJIBHO
MaJIble 3HaYESHUS:

Y

G13

Yo | 6,3-4,4 59-1,8 5,4-0,6 4,6-0,2

0,2 0,4 0,6 0,8

a
1

W3 nmpuBEeeHHBIX IaHHBIX HETPYAHO MOICYHTATh, YTO C

a

YBEJIMYEHHEM  OTHOLIGHHA —  OTHOWICHHE G;,/Gi3
1

= 1) go 320 pa3

a 1
yBennyuBaetcsa ot 4,6 (mpu — = 0,2; ;
1
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AHaJorHUHbIE JAaHHBIE HOMYYEHE! ¥ MPH —a--—>1 3 ;>>1
h
a a
Jaxe npH 'l‘<<1. Hampumep, npu A/a =4, /a =0,1; —=0,9;
h
1 a G, . Gy
—=5 (—=0,18) 3HaueHua ? =67%, ? =0,1%, a

a
—12 =670. C YMEHBIICHUEM OTHOIIEHHA — OTHOLICHHE
h
13

Giz = =01
MOHIDKAETCA M, HalpHMep, IpH A/ a=4, / a=0,1;
Gi3

a G
—=0,5;, —=5 oTHOIIeHHe ——12-=52, T.. B 3TOM CJIy4ae
h Gy3

PaBHOMEPHOCTh pacIrpelcCHHA MPOBOAUMOCTH ITO IIMPHHE
3NICKTPOIOB YBCIHYHBACTCH. W3 naHHBIX pacueTa cineayer

1

a
TaKke, 4ro mpu  — ~1 B —>>1 Ha ydacTke ApAy; ¢ MaIo
1 h

IIMPHHOM A COCpesoTodeHa IPaKTHIESCKH BCA MPOBOAMMOCTh
a 1

cuctembl. Hanpumep, mpu — =0,8 u —=5 Ha yJacTke ApAp;
1 h

¢ OTHOCHTE/IbHOH IMIHPpHHON A/ a =30% cocpegoroucHo 90%
MpPOBOAMMOCTH cHcTeMbl. HeTpyaHo mnoacyurath, 9T0 Ha
OCTaNIBHOM y4acTOK Aj,A; C OTHOCHTENBHON LIHPHHOH
4, / a=70%, uto cocraBnsier A1=0, 561, IPAXOTUTCS BCETO
10 % mpoBOAMMOCTH CHCTEMBI, T.e. Ha Gonbmeli monoBHHE
cucteMbl (56 %) Ha yuacTke Ay,A; MpaKkTHiecKH He Oyner
[pPOTEKATh JNEKTPUYECKHil TOK H, CIeAOBaTeIbHO, OHAa He

Oynmer HarpeBaThCA.
Bonee OGmaronpHATHBIE YCIOBUA IOMY4eHBI JUIS CIy4das

1
—>>1 npu —a-<<1 WA 0,13350,9. B aroM ciy4ae, kak
1 h

a
cllefyeT W3 JaHHBIX pacueTa, Hampumep, npu —=0,5; '}‘1=
h

Ha y4acTKe A/ a=0,5 cocpenotoueno 91,2 % npoBoANMOCTH

CHCTEMBI, a Ha OCTAIbHYI0 YacTh CHCTEMBl C IIHPHHOH
A;=0,051 npoxoxmurcs 8,8%. B sTtoM ciydae Toimeko Ha

A
yuacTke AgpA; € OTHOCHTENBHON LIMPHHOMN —L =5% mne
1

1
OymeT mnpoTekath TOK, NpHYEM NpPH OTHOIIEHHH ~ 25
h

yKa3aHHBIH IpOLEHT OyaeT naaaTs.
TakuM  ofpasom, nmi1a  Goimee  paBHOMEDHOTO
pacmpeneeHns MPOBOLUMOCTH 110 IIMPHHE 3JMEKTPONOB H

YMCHBIICHUA 30H, B KOTOPBIX NPOBOAUMOCTD H,
CJICAOBATEIIBHO, TOK %4 norpeﬁnxeMaﬂ MOIIHOCTE
3JICKTp0060I‘peBaTeJI}I MaJibl, ciaenyer YMEHBIIATH

a a
OTHOHICHHA — HJIM —.

1 h
HMaunsie pacdera,
MO3BOJIAIOT  OMPENEIHTh

coBMecTHO ¢ (opmynoit  (20),
OTHOCHTENBHYIO TOTPENIHOCTh



A 1
dopmyns (28), xoropat mpu — <0,3, i50,1 H ;1_2 He
a h
npepbimaet 17%.

Mpn  HeoOXoaMMOCTH  pacueTa  NPHOMIDKEHHBIX
G
OTHOCHTE/IbHBIX 3HAYEHHI YACTHYHBIX NPOBOTUMOCTEH ——=
G
Gz ~
d  —== npuOMDKEeHHYI0 NIPOBOJUMOCTE G  MOXHO
& it
onpenenuts no ¢popmyse [1]
G h
y 2h . 2h @)
4 21(1 + = In —)
nl za

TouHble 3HayeHHs Oe3pa3MepHOH NPOBOAUMOCTH —

4

MOryT OBITh HCHOJIb30BAHBI IS ONPEACJNCHHA TOYHBIX

3HAYEeHHIH YACTHYHLIX MMPOBOIMMOCTEH Gy, a ¢ yueToM (20) u
YaCTHYHBIX MPOBOJUMOCTEH G;3 CHCTEMBI.

IMonydyeHHsle TOYHBlE W NpUOMIDKEHHBIE (GOPMYNIEI H

BRIBOABI, a TAKK€ MaCCHB YHCJIEHHBIX  3Ha4deHwi
TIPOBOAUMOCTEMN TIO3BOJISET Gonee 000CHOBaHHO
POEKTHPOBATh  HH3KOTEMIIEpaTYpHblE KOMIO3ULHOHHEIE
anexTpooborpeBareny.
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T.M. Xalina

ALCAQ TEMPERATURLU KOMPOZIiSIYALI QIZDIRICILARIN KOPLANAR ELEKTRODLARI
ARASINDAKI QiSMI KECIRICILIYIN HESABATI

Algaq temperaturlu kompozisiyali qizdiricilarin optimal layihelagdirilmasi megsadile elektrik sahesinin bilavasite te’yin edilmesi
ve konform oks olunma metodu ile quzdimcmim koplanar elektrodlan arasindakt qismi kegiriciliyin deqiq hesabati yerine yetiril-

misdir.

T.M. Khalina

CALCULATION OF PARTIAL CONDUCTIVITIES BETWEEN THE CO-PLANAR ELECTRODES OF THE LOW
TEMPERATURE COMPOSITION ELECTRICAL HEATER

With the purpose of more reasonable designing of low temperature composition electrical heaters the calculation of partial conductivity
between the co-planar electrodes of heaters is carried out by the method of conform reflection and immediately determination of the electri-

cal field intensity.
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