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O NOFPEILHOCTH ACHUMMETPHUU H HEPEXOHA
TEPMO3JEKTPHYECKHX NPEOBPA30BATEJIEHN

3. H. IUMBAJIHCT

(IIpencrapiena nayusniM ceMUHapoM (hakyJbTeTa aBTOMATHKH H BLIYHCJAHTENBHON TEXHHKH)

K Hacrosluemy BpemeHH OCHOBHBLIM 3JIEMEHTOM KOMIAPATOPOB, IPOH3-
BOASIUAX CpABHEHHE HEH3BeCTHOM BEJIUYHHEI IIEDEMEHHOTO TOKA ¢ SKBHBa-
JEHTHOH ed 1O BO3/JCHCTBHIO BeJUYHHOH HOCTOAHHOTO TOKA, sBJAETCH
3JIEKTPOTENJIOBOR  npeoBpa3oBaTesb, B YacTHOCTH, TePMO3/ICKTpHYe-
ckuit (TIT). ' »

HM3BecTHO, 4TO CpeiM COCTABJISIOMIHX TOrPELIHOCTH KOMIIapHPOBaHHsI
JIEKTPOTENJIOBOTO NIPe0HpasoBaTest HMEITCs MOTPEIHOCTH, He 3aBHCAI{HE
OT 4aCTOTbl W B IIpefesie ONpeJe/salnie ero cBoHCTBa. ITO MOrPeIIHOCTH
BbI3BaHbl nposiBieHdeM 3(dexkroB ToMcona u Ilenbrbe. Peub ujer o no-
TPEIIHOCTH aCHMMETPHH BC/IEICTBHE 3aBHCHMOCTH BBIXOJHOH BeJHUHHDI
npeoGpasoBareas OT MOJAPHOCTH IOCTOSHHOTO TOKA M TIOTDEITHOCTH Iepe-
X0Ja NpH CpaBHEHWH BEJUYHH IOCTOAHHOTO M NEPEMEHHOro TokoB. Pusnue-
CKas CYIHOCTb BO3HHKHOBEHMsSI YK43aHHBIX IOTPEIIHOCTEH IOCTATOYHO TOJI-
HO nanoxena B [1, 2], B {2] paercy pacyer morpeimrHOCTeH A/f OAHOPOMHOI
HUTH, OTBOJ TEeMJIA OT KOTOPOH OCYIHEeCTBJAETCS TOJLKO uYepe3 TOKOIPOBO-
ASILLIHE BBIBOJBI — TPaBepCHI.

Huxe usnaraercs mpumep pacuera morpemrHocTel, yYMTHIBAOLME MO-
MHMO TOTEPb TeMNJa H3-3d TEMJIONPOBOJHOCTH MOTEPU Telsa OT HarpeBaTeJs
34 CYeT Jy4YeuCcnyCKaHHs.

Jlis ycTaHOBHBLIErOCss BO BPEeMEHH TIpolecca 68J13HC MOWHOCTEe/’
AJs sneMeHTa AMuHB dl NPOBOJHUKA, O6T€K8€MOFO TOKOM £, MOXHO 3a-
uCaThL CIeAYIOllee ypaBHEHHE:

AP, + dP,+ dP;+dP, + dP, = 0. (1)
3necn : ‘
] .
ap, = oo (l +a8) .g] ~ MOINOCTL, BHAEJSIEMast  3/eMeHTOM dl

q . TPOTEKAIONUM TOKOM;
dP, ). aze 4] — MOULHOCTE, moayvaemas sinementoM dl ot
A .
dx? COCeNHMX YUACTKOB {10 0CH);

dP; — MOWHOCTb, pacceHBaemast s7eMeHTOM dl IyTeM KOHBEKIIHH.
Hasa Baxyymusix TI1 dP, = 0

' APy =—bop(T*—TH)-dl=~—bospk0Odl,
dP; — MOWHOCTE, OTAaBaemas sAeMeHTOM dl nyTeM JAYyuYeHnCnyCKaHHS;

P, = + 5.1 29
dx

]

~dl— MOILHOCTL, BhlaeaseMas WK NOrJaollaemast aJae-
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MeHTOM dl HUTH B pesyabTaTe saBAeHHs TOMCOHa (TOJILKO TPH IpOTeKa-
. HUHM TNOCTOSAHHOTO TOKa).
B yKa3aHHBIX 3aBMCHMOCTAX:

6o — YJAEJALHOE COMpOTHB/JIEHNE MaTepuasa HHTH TIPDHM TeMIeparype,
paBuoit T,°K; a— TemneparypHblii K03QPuLUHEHT 3IEKTPHUECKOTO CONpO-
TUBJEHHS; ¢ — CeueHHe, p — NEPUMETDP HUTH;

- A — KO3thdHUMEHT TenJONPOBOAHOCTH MaTepHald HHUTH;

o — nocrosuHas Credana — BosabuMana;

b — xosppunuent HenoaHothl uaayuenus (aas TI1 b= 0,6);

¢ Dyaxe — T8

TMaKC - TO

S — kosapdunuesr TomMcoHa, 3HAYEHHE M  3HAK KOTOPOrO 3aBHCAT
OT MarepuaJa; ‘

T u T,— aOCOJIOTHBIE TEMIEePAaTypPhl HHTH M OKpYyKalolled Cpenbl;

0 =T —T,-— TeMneparypa neperpesa yyacTKa HHTH.

Ha mnepemenHoM TOke ypaBHeHHe (1) mpumer BuA:

— K03DPHUHEHT NPONOPUHOHAILHOCTH;

2
2% 916, -0, ()
dx?
rae . _ .
Az=$}_—. 0. — %00/q

bopr — ifapolq’  bapx — Pagelq
- Pemenne ypaBHenus (2) npu I'DaHUYHBIX YCJAOBHSAX:
0/ruo=0/sm1 = 0,
9 — 900{1 _ ch[(2x— l)/QA]} e,
: ch [/2A

[Ipu sToM TemIeparypa B CepejHHe HHTH, e OOLUHO 3aKpemIstercs
TepMOonapa, AOCTHraeT BEJHYHHBI:

paBHO

1
0/ =0l — —— . 3]
=% [ ch 12 ]+ : )
Ha mnocrosiHHOM Toxe BejejcTBHe nposiBaeHus addexros Tomcona
H TleapThe nMeeM 6 A .
A2 2 BT 04 68,=0, 4),
dx*  dx '+ ' &
rae _
2 5L

bapr — Papo/q
L]
IpannunLie yCJA0BHsl (TeMImepaTypa Ha KOHUAX HHTH) Ha NOCTOSIHHOM
! TOKe OYAYT OTJAHYAThCs OT YCJAOBHH HAa TEPEMEHHOM TOKE u3-3a IPOsB-
nenus sddexra [leabThe B nepexoje Harpesareab — TpaBepca.

[Tvers B/,0 =08, < 0, u O/, =0;> 08, 111 0AHOTO HanPaBJACHUH
ToKa H ©/,_o=0,, ©/,_; =0, 1pH NPOTHBOMOJOKHOM HANPABJIECHHH.
C yueTom TpPaHHUHBIX YCJIOBHE PelleHus ypaBHEHHs (4) UMEIOT BHA;

S(I—x)

[ —x -

(0~ 61+ sh (1) (B8 7 sh (2]
0 = 0, — ' (5)
{
, sh —
A
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'

Sx s(l—x) *

— 8, o, l—x + (8, — 6, T, i
(B 82 1 * -sh A) (B0 — ©,) 1 sh( ) .

: FA™
6 = 0, — ~ :

[
IMojgcuurap 3HaYeHHa © npu x = o u3 (5) u (6), HaxXOJKM, 4TO IIPH

HW3MEHEHHWH HAMpaBJEHHs TOKA TeMmepaTypa B cCepejdHe HarpesaTeJd
HE MEHseTCsl U PaBHA

b ol 5l Bl
o o | o | 1euw e, W
/Jc:%— *\Chiea ) T3 Ch I8

Taxum o6pasom, natmopamowasica y TIl morpemwHocTs acCHMMeTPUH LeaH-
KOM Onpejie/sieTcss KayeCTBOM HX H3TOTOBJEHHS (OTKJOHEHHeM YCTAaHOBKH
TEPMONApHl OT CEPEANHBl HATPEBATEASl H €r0 HEOJHOPOLHOCTBIO MO JJHHE).

B oTivume oT mepeMeHHOrO TOKa, Ha NOCTOSIHHOM TOKe TeMIeparyp-
HBIA MAKCHMYM CIABHHYT OTHOCHTEJIBHO LEHTPa HarpeBaTe/s Ha BEeJAHUHHY,
NPONOPUHOHAABHYIO KO03ddHIMeHTy TOMCOHA, T. €. MMEeTCs NOTPelIHOCTh
mepexoja OT MOCTOSIHHOIO K NEPEeMEHHOMY TOKY [aMe IPH MPaBHALHOM

pacnoaoxenuu tepmonapet TII (x:—— :

Y

S =~ = S(chi2A—T) {7)

n

[TorpewsocTh nepexojga, NONCUNTaHHAs N0 (7), ABJSETC MaKCHMa.lb-
HO BO3MOXHOH. JIeHCTBHTENbHO H3-3a KOHEUYHBIX FEOMETPHUYECKHX pasMepon
TepMONapbl NOTPEUTHOCTb Iepexofa OyAeT yMeHbIIATbCs 3a CYET yCpeiHe-
HUs TeMmnepaTypbl OycHHKOH Tepmonapel. [Ipn stom npoaxuo Habmopatscd
W yMeHbllIeHHe TMOTPeINHOCTH acCUMMEeTPHH.

HauGoapliero yMeHbIICHHS TIOTPELIHOCTeH MOXKHO JOCTHYb NPH IIpHME-
HeHuU Tpeobpasopatesnel, AJas1 KOTOPBIX 3G @EKT CABHUra TemMnepaTypbl OTHO-
CUTEeJbHO LleHTpa HHUTH He HrpaeT CyLIecTBEHHOH poaH. K HHM MOXKHO
OTHECTH MHoroaneMeHTHble II1, 5MucCCHOHHBIe U (OTOINEKTpHYCCKHE TIpe-
obpaszoBaTesrt Ha 6ase JaMN HakaguBaHus. BpixogHas BeJUYHHA TaKUX
upeofpasoBaresel, onpeaenseMass UHTETPaJbHBIM 3HAYCHHEM TeMIOepaTyphl
HarpeBarTe/s, a He TeMIepaTypoil ero cpejHell TOYKH, OYZET 3aBHCETh OT
NapasuTHBIX CABHIOB MaKCHMyMa TeMIepaTypbl B 3HAYHTEIbLHO-MEHbIllel
crenenu. [locaennee moxtBepxjaercs pAAOM ONBITHBIX JAHHBIX; HApUMe),
nas muoroademeHTHeXx TIT {1] u  dorosnekTpuyeckux npeoGpasoBarenei
NOrpelHocTb acuMMeTpud He mpeboiuaeT =+ (0,01+-0,02) %, B T0 Bpemsd
Kak naa ob6erunbiXx TIT 3ra Bemnumwa mocturaer 19%.

B saksiouende asrop Gmaronaput jpouedra Po#érmana M. C. 3a BHEMa-
Hue K paborte.
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