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ITPOrPEB 3JIEMEHTOB CONPOTHUBJIEHHWSA CTEP)XHEBbIX
IHYHTOB oA AEUCTBUEM TOKA BKJIIOYEHUS

0. A. KOPOJIEHKO

(Ilpencranieno mpod. 1oxt. texu. mayx 1. M. Pyrcow)

B. padore [8] paccmorpen metoji pacuetra TeMIepaTypH 3/€MEHTOB
COIIPOTHB/ICHHUS CTEDIKHEBBIX IIYHTOB B MOMEHT BKJIOUEHHS TOKA.

Tox pr/aoyenns [max npunst, corgacuio FOCTy 8042 - 56 [4], nocrosn-
HBIM 110 BeJHYHHE, IPEBOCXOASUWINM B N pas HOMUNAJLILIA TOK IUyHTa [, H
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— CCKYHJI. B cratee mokasawo, 4ro

JCHCTBYIOUIHM B TeUeHUHe < =

IPEBHIIICHHE TEeMIeparypel CTEPXKHeHd 1yHTA fy- HAA DePBOHAUYRJILHOH HX
TEMNEPaTypoil 7, 3 OCHOBHOM 3aBUCHT OT ILIOTHOCTH TOKa B CTEPKHAX
UIVHTA [ = —— ,

y H F

3ajaBast MO0YCTUMEL neperpes HeuTpon CTEPKHEH IIYHTA, MOXKHO
ONPENCINTh JAONYCTHMYIO A1 HEro IMJOTHOCTh TOKA I, 110 KOTOPOH MO-
Ker OHThb Npojsesal Bech JaJALHENINHH pacueT IIVHTA.

FaaBubiar nejoctaTkoM MeTOAMKH, uzioxkeHuoi B [8], asaserca To,
UTO TOK BYWJIOUCHHH NDUHAT MOCTOAHHBM 110 BeJAHYHHE. B AeHCTBHTEb-
HOCTH TOK U3MEHAETCS MO 3KCNOHeHUHaAbHOMY 3axoHy [ == /,(l -+ me="),
a o0beMIloe TCIMOBBIACJAEHHE B CTEPKHAX 1HYyATA—(,—COOTBETCTBEHHO
IO 3aKOHV

0,86/ R . . N
o= ———— = qy(1 -- 2m, 7" - mie ),
=l 2m, )

Tie gy,—00besHoe TemnoBobiaesesue oT f,, a KoshHUIUenTs 1 1 k 3aBu-
CAT OT 3IeKTPUUECKHX XaPaKTEPUCTHK Iend, B KOTOPOH YCTAHOBJEH
INYHT.

JlJIst cepuilHBIX IIYHTOB HA CPABHUTEIbHO He6OoJblide TOKH (10 2000~
—5000 amnep), xax mpaBuJIO, HEU3BECTHH 3.MEKTPHUECKHE MAPAMETpHI Ie-
IeH, B KOTOPHIX OHH Oy1yT ycrasdosaennl. [1o3ToMy MeTOL pacuera 1o
YCpPEAHENIBIM XaPAKTePHCTHKAM, HU3JA0XKEeHHBIH B [8], ABAdeTCA AAs TaKuX
IWYHTOB €/IHHCTBEHHO BO3MOIKHBIM.

[lpu pacuere myHTOB Ha 60JbliMe TOKH (Goabure 5000—7000 ammep)
HeO6X0AHMO I8 YMEHBIIEHHST HMX pda3MEepPOB M BeCa BO3MOXKHO Gosee
NOJHO YyYHTHIBATDL JEHUCTBHTE/NbHBIE VCJIOBHS UX paldOTH M, MPEeXAC BCe-
ro, I€HCTBHTEJBHHII XapakTep M3MEHEeHMs TOKAa B Lend mydTa. Kpome
TOro, liepBoHaudaJbHas TeMImepaTrypa CTep:xKHeH IOyHTa MOKeT OhiTbhb He

88



fIOCTOSIHHOM 10 MX jiHHe &y, a f,y — f(x) (nanpumep, B CaAyuae BK.JIOUe-
HUS LleNH DOCJEe ¢e pPa3pbhlBa Ha KOPOTKOE BpeMs, 3 KOTOPOE WIYHT He
VCIeeT OCTHITh).

Mceaenosanue TeMNEpaTypHOro noas CTep:KHeH INVHTA B NepHOJ,
BKJIOYEHHS TOKA C YYETOM OTMEYEHHBIX OCODEHHOCTel SIBAAETCs MpeaMe-
TOM HAaHHOH pabOTH.

Tlpu paccMOTpeHuH mo.naraem.

1. Conporneaenne Matepuaja cTepaneil (MAHTAHUH) BLHINIE, YeM CO-
NPOTHBJCHHE WIHH M HAKOHEUHHKOB (Meib) B 20—30 pas. [Tostomy MOX-
HO CYHTATh, 4YTO 34 BPeMsA MPOTCKAHHS 3KCTPATOKA TemJ0o BLLIEAAETCH
TOJABKO B CTEPXKHAX H npenedpeub TENJOBLLIEJIEHHEM B IIHHAX M HAKO-
HEYHUKAX.

2. BeaegeTphe MACCHBHOCTH II BBICOKOM TEIIGIPOBOIHOCTH HAKOHEU-
HUKOB TeMIeparypa uX 3a KOPOTKHMH NEepHOA NeHCTBMs IKCTPATOKA HE
vVCHeeT CYHIECTBCHHO H3MEHHTLCs M MOKeT ObIThb IIPHHITA 1IIOCTOAHHOM,
paBHOH 7.

3. Temtoorjaua OT CTep:KHel WYHTA B OKPYXKAIOUIVIO Cpely 3a Bpe-
Mf AeHCTBHST SKCTPATOKE HpeneGpekiMo Mald 1o CPABHEHHIO ¢ KOJHYeCT-
BOM TEmId, OTBOJHMELIM B H2KORCUHIKHM M IUKHEL, M 1€ YIUTHIBAETCH.

4. XapaxrTep H3MeHelHss HOCTOAHHOTO TOKA OPH 3aMLIKAHHH 1(eNH
OnHCHIBaeTcs vpapHeHueM [ ==/, (1--me~"), rie m w [k 3aBHCAT OT
3JeKTPHUEeCKUX napamerpor nenu [10].

DTH BEJIHUHHBL CUBTAIOTCS M3BECTHHIMH.

5. Beaeacrsue amagoro (mo CPaBHCHHIO C TIHHON) IHAMETPAa CTEPXN-

i y
Heil mrynra (}; - 1216 }\ H OTHOCHT®ILHO BRICOKOI TEHI0npOBOI-
\
HOCTH ¥MX MATEPHATA  H3MENCHACM TeMOCPATYPLl HO PAgHycy CcTep:kief
npenedperaem. :

6. llepBonavaapHas TeMICpPuTyYPa BCEX 2JICMCHTOD IIYHTA (CTEPKRBH,
HAKOHEUHHKH, HIHBL) 11100 OMHA&KOBZ U paBha f, (ICPBONAYAILEGE BKIIO-
yenue), Ju00 I,y == f{X) (nosroproe BKIIOY2HHE).

Ha ochoBanun u310meHHOro, 3a1a4a 119 1MOBTOPHOIO BKJAIDYEHHH
MOXKET OHTL (POPMYAMPOBAUA TAK: /jau TOHKHI crep:aens 1auHoil 2 L ¢
HAYaABHON TeMmpepatvpoll fyy == F(X). DOKOBAd HOBEPXHOCTL CTEPMKHS
H30auposana. Heu301HpoOBAHNBIC TOPIBLI CTEPAHA HUMEIOT HOCTOSHIIYIO TeM-
meparypy &y, Bovrpn crepsud aelicTBYeT HCTOYHOK Teldd ¢ Y eqbHOI
MOIIHOCThIO

g. == ()186 ]:,[,\: = ¢ B R ‘),11 (IO B 5
/2 27 - F ]H(' 2 : e )

Tpebyerca wHaiitu pacnpefesenue TEMACPATYPBl 10 JUTHHC CTEPKHA B JIO-
001 MOMEHT BpEMEHH.

MaremaTtnwecku 3ajaua  OMHCBIBAETCs  ClIeVIOWell CHcTeMO# ypas-
HEHHUIL;

ot Ot ‘ (1 - 9Qme == —mie— s

R dntl me e )’ (1)
J= ox* c

Fvo = f(x) (em [7}) )

From=ty 1ty by (3)



IlpuMeHuB K ypaBHeHnHsMm |—4 npeo6pasoBanune Jlamiaca BHAA
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[IpumenuB o6paTHoe Npeobpa3oBanue Jlamaaca, HAXOAWM OPHTHHAMLL MEp-
BHX 4eTHpex ujeHoB ypaBHenus (10):

.
L1 ( X0 ) =1 ,pi (11}
N S N
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sy ] ¢y
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scy 2k --s cy
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C nomompbio TEOPEMbl pPAa3I0KESHUS HAXOJMM OPHUCHHAJT HATOrO 4YJeHa
YPaBHEHHS

//—_?_x
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J/ist HAXOXKJEHUs OPUIHMHAJOB IIeCTOr0 H CeAbMOr0 4JeHOB YpaBHe-

HHUA NEepenHieM HX B BUHIE!
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[Mpumensiss mocse0BaTeIbHO TeopeMy bopeast U TeopeMmy pasioxe-
uusi (em. [1], [2], [3]), HaxoxuM OpPHrHHAJAB 3THX KOMIJIEKCOB:
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d'paBHeHHe TEMIEepaTypPHOro moJs CTEePKHS IIyHTa NIPH NPOTpeBe Tenepb
3aMUIIETCs TakK:
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[lonctanoBka rpaununslx ycaosuii B (18) j1aer:

1. Hpu v =0 £ =1

Q.ITpH x =1L ﬁ:!ifﬂ,:ifw

3. ""Ot - O

Uxx~0

Bupaxenne (18) cocrouT u3 Tpex uJeHOB. [lepmwlil ugen oTpawxaer
nporpes noJ ACHCTBHEM MNOCTOSHHOH COCTABJAAIONIEH TOKA BKJAKNYEHHA H
BIIOJHE TOmjaecTBeHeH (opMyse (14), mpuBerenuoit B [8].

Bropo#i u rtpetuil uieds Belpaxkenus (18) oTpaikaior BAHAHHE HA H3-
MEHEHHE TeMIepaTypLl CTep:kHd TepeMeHHOH cocTaB.adolell TOKd BKJIKO-

YyeHHud.

_ gy L?
MoxHO nokasarb, yro npu X =0 1 s=ocf. —7,~ 0,5 q”_ i
IS

[Tocaennee coBnajgaer ¢ u3BecTHOH dopmy.iofl, Jawollell nepenajy Temie-
paTyp B IJIOCKOI CTeHKE NP BHYTPeHHeM TenjoBmiAescHuu [5], [6].

JJ1s HaxXOoXKZeHHA TeMIepaTypHOTO I[OJAs CTeP:XKHS LIYHTa NPH NPO-
rpeBe €ro M3 BIOJHE OCTHLIBLUIETO COCTOAHHSA (NePBOHAUAJAbHOE BKJIOYE-
HHe) JOCTAaTOUHO B ypasteunn (18) moaoxute fy, = f, =const.

Anaaus eeipaxenus (18) noxaswiBaer, 4TO OHO TPEICTABJAsET COOOI
CYMMY OBICTPOCXOASAIIUXCA PAAOB.

J15 MpaKTHYECKOro HCMOAB30BAHUA MOKHO OTPAHUUUTBCA YUETOM
JHIIL [TEPBHIX Y/JIEHOB KAk 7I0TO U3 PsiOB, ¥TO JaeT omubKy B 00/bIIYIO
CTOPOHY, He mnpeBocxoIainyio 4% apawme jasa x = 0. Boipaxenue (18)
B 3TOM myqae nIpuMeT BHA!
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JamMeHas
- 0.86.7,Vy -V
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vpaBHernne (18) u (18a) mom1i0 npuBecT X BILAV, MNOI06HOMY ypaBHEHH-
amM (15) wu (15a) paborwl [8|, 4YTO NO3BOJHT NPU 34 AHHOM [E€perpese
HeHTpa LIYHTA ONPEeLEJHTh 3HAYEHHE JIONMYCTUMOA AN HErO IJIOTHOCTH
TOKA.

3axJuyeHue

IlpusenenHoe perienue 103BOJISET ONPEJeJINTh BO3MOXHBIH neperpes
3/JEMEHTOB CONPOTHBJEHUA IIYHTA IIPH IPOrPEBE HX TOKOM BKJIXOUEHUSA.

Oco6oe BHHMaHMe cleayer o6paTUTh Ha TOT (PaKT, 4TO MJAsI pacueTa
INVHTOB Ha OOJblLIME CUJBL TOKA, KOIJA XKeJaTeJbHO NPUIATh UM MUHI-
MaabHbIE BO3MOXHHE€ pa3Mepbl, HeOOXOAMMO 3HATh 3JEKTPHUeCKHe rapa-
Merpsl (eMKOCTh, UHIYKTUBHOCTh, AKTHBHOE COMPOTHBICHHE) TOH IEMH,
JIIsT YCTAHOBKH B KOTOPOH NPEIHA3HAYAETCS IIYHT.
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