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IMPOBEPKA AJIEKBATHOCTH TEILTIOBOI JUHAMUWYECKON
MO/JIEJIN ACHHXPOHHOTI'O IBUT'ATEJISI, PABOTAIOLLETO B
CETH C HEKAYECTBEHHOW YJIEKTPOYHEPIUEN

CraTbsl MOCBSIIEHA OLIEHKE aIeKBATHOCTU TEIIJIOBOH MOJENIN aCHHXPOHHOTO JBUraTessl, paboTarouero
B YCJIOBUSIX HEKAaueCTBEHHOH 3JIEKTPOSHEPTUHU, BBIMOJHEHHON IO pe3yJbTaTaM IMPOMBILUIEHHOTO
skcnepuMenTa. OnucaHa MeTouKa MPOBEACHUsI SKCIepUMeHTa. PaccuuTaHbl CpelHeKBaipaTHUECKHe
abCONIOTHBIE M OTHOCHUTENbHBIE OIIMOKHM TpOrHo3a. st ompeneneHus mapaMeTpoB AMHAMUYECKOMH
TEIUIOBOM MOJIEM BBINOJIHEHO HArpeB 3JIEKTPOMEXaHMYECKOro npeoOpa3oBaTelnst MOA HArpy3Kod U
U3MepeHa Temmneparypa 0OMOTKH MOCJEIHErO B 3TOM 3aMepe M IPU €r0 OCTHIBAHUU B BBIKJIFOYEHHOM
COCTOSIHUU.

KuaroueBbie ciioBa: ogHOMaccoBasi TEIUIOBas AUHAMHUYECKash MOJEJNb, aCUHXPOHHBIN BUraTelb,
MOKa3aTeNN KauecTBa 3JIEKTPOIHEPTUH, HAIPsDKEHUE.

Beenenue. K HacrosiiiieMy BpEeMEHM HAKOILUIEH OOrarhiii OMBIT B OOJIACTH HCCIe-
JIOBaHMS BJIUSIHUSA KA4yeCTBA SJICKTPOSHEPIMU Ha PabOTy ACHMHXPOHHBIX JBUTATEICH C
KOPOTKO3aMKHYTBHIM poTopoMm [1-5]. Hm3koe KkauecTBO »SICKTPO’HEPTHH B IIeXax
MPOMBIIIIEHHBIX MPEANPUATHI 00YCIaBIMBACT POCT MPSAMbBIX MPOU3BOJICTBEHHBIX 3aTpaT
BCJICAICTBUE YyBENMUYEHUs 00BeMOB e¢ morpedneHus. [lomMmumMo 3TOro, BO3pacTarOT |
KOCBEHHBIC 3aTPaThl, CBA3aHHBIE C COKPAILIEHUEM CPOKOB CITYKObI 3JIEKTPUUECKUX MAIIIHH.

Kak wu3BecTHO [6], HOpPMATHUBHBIA CPOK SKCIUTyaTallMiyd OOIIEMPOMBIILIEHHBIX
ACUHXPOHHBIX JBUTATEJEH COCTaBIAECT TmopsAaka jaecatu Jer. (OnaHako 3TO
COOTBETCTBYET TOJBKO TEM CJIyudasMm, KOrja COONIOJAIOTCS OMPEACIICHHBIC YCJIOBHS.
['1aBHBIM U3 HUX SBJISETCA COOTBETCTBUE TEIJIOBOTO PEXKUMA SJIEKTPUUECKON MaITUHbI
KJIaccy MCHoJib3yeMor u3ossiiuu. CHUKEHUE KauecTBa SJICKTPOSHEPIUU MPUBOAUT K
POCTY TPEIOIINX NOTEPh U, COOTBETCTBEHHO TEMIIEPATYPhl U3OJISIUUA. ITO, B COUCTAHUH
C TMeperpy3kamu, TMPUBOJUT K CYIIECTBEHHOMY COKPAIEHHUIO CpPOKa CIIy>KOBbI
snekTpoaBurareneii. [lpakTtuka mokassiBaet, uto miga 40% oOmenpoMbliieHHbIX A/
HOMHHaIbHBIM HanpsokeHueM 0,4 kB mocneanuii cocrasmser 1,25-2 rona [7].

Iear padotTel. llenpio paboThl SABIsSETCS MPOBEPKA aJACKBATHOCTH TEIJIOBOM
JTUHAMUYECKONW MOJEIM AaCUHXPOHHOTO JBWUraresia, paldoTalolero B CETH C
HEKAUYECTBEHHOM BJIEKTPOSIHEPTUEN.

Marepuaj u pe3yabTaThl HCCJIEI0BaAHUIL. [ UcCien0BaHUA BIUAHUS PEKUMOB
paboThl 3JEKTPOJABUTATENISI HA €0 TEMIIEPATYPHOE COCTOSIHUE MPUMEHSIOTCS T. H. TEM-
noBeie Mozenu [8,9]. Ouu npeacTaBsatoT coOoi cxemMy 3aMeIeHHs, HCTOYHUKAMH TEIia B
KOTOPOM  CITy’)KaT  JJICKTPUYECKHWE TMOTePU, B  y3jJaX HAXOJATCA  TEMIEPATypbl
KOHCTPYKTHMBHBIX JJIEMEHTOB, a MEXAy HHUMH JIEXKAT COOTBETCTBYIOIIME TEIUIOBHIE
NPOBOAVUMOCTA M €MKOCTH. PaccMarpuBaembie MOJEIA HMMEIOT Pa3HYK) CTENEHb
netanuzauud. Hambomnee mpocTod SBISETCS OJHOMACCOBAask MOJETb, B KOTOPOW 3JIEKT-
POMEXaHUYECKU  MpeoOpa3oBaTelib MPEACTABIACTCA KaK €AUHOE OJHOPOJHOE TENO ¢
oOmeit Temneparypoil. XoTd B JACHUCTBUTEIBHOCTA MPHUCYTCTBYET HEOTHOPOJAHOCTD
pacnpenieNicHdss TeMIlepatyp: TeMrmeparypa H30Jsiud 0oO0MoTku ctaropa AJ[ moxer

NPEeBBIIATh TeMIiepaTypy kopmyca Ha 15-20°C [10].
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Bonee nerampHbIE MOAETH UMEIOT MEHBIIYIO IMOTPEITHOCTh MPOTHO3a, OHAKO TS
3TOTO HEOOXOAMMBI TOTIOJIHATEILHBIC JAHHBIC O TETJIOBBIX MPOBOJAUMOCTSAX W €MKOCTSIX
OTZIEITLHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB ABUTATENA. Takue MOIETN MPUMEHSIOTCS, KakK
MPaBWJIO, TOJBKO HA CTAAWHM TPOSKTHPOBaHWS. Kpome TOro, TpH HCIOIb30BAHUN
MOCITICTHUX PACCMATPUBACTCA YCTAHOBHBIIEECS TEIJIOBOE COCTOSIHHE O€3 ydera ero
JIMHAMHMKH.

Ha wHam B3rmsa, B yCloOBHSAX —OKCIIyaTallid  HauOonee  IMenecooOpasHo
WCIIOJTb30BAaHUE OJHOMACCOBOM NTWHAMHYECKOW TEIJIOBOW MOJEIH, MPUYEM B KAaUECTBE
€€ BBIXOJIHOTO MapameTpa HeoOX0IUMO pacCMaTPHUBaTh TEMIIEPATYPy KPUTHUIECKOTO 10
HarpeBy sjeMmeHTa AJl — moOoBbIX YacTe oOMOTOK craropa. Kak u3BeCTHO, OHH
HAXOJATCA B HAWUXYIIIHUX IO OXJIAKICHHUIO YCIIOBUSX, TIOCKOJBKY WX TEIUIOOTAAua,
TJIaBHBIM 00pPa3OM, OCYIIECTBIISETCS Yepe3 BO3IYX.

OmHomaccoBas MWHAMHYECKas TEIIoBas Moneiab AJl OmMHMCHIBAeTCS CICAYIOMAM
muddepeHTnaTEHBIM YPABHCHHEM:

AP=d.r+ 2% (1)

At

rae AP — MOIIMHOCTh TPEIOIIMX IMOTEPh, BBIACIAIONIMXCA B AJICKTPOJBUTATENE, T —
MIPEBBIINIEHUE TEMIEPATYPhl ABUTATES HAA TEMIEPATypPOu OKPY’KalomieH cpembl; At —
NIPUPAIIECHNAE TEMIIEPATYPhl IBUTATEIIS, MPOU3OIIESAIIEe 3a BpeMs Ar; A — K03 UITHESHT
termoornaun, JIx/(cex-C) (paBeH KOJWYECTBY TEIUIa, OTIaBAEMOMY B OKPY KAFOIIYIO
cpeny 3a 1 cexyHay mpu pa3HuIle ykazanabix temmneparyp T =1 °C); C — TeImIoeMKOCTh
msuratens, Jx/°C. YkazanHas TEIIOEMKOCTh paBHA KOJWYECTBY TEIUIa, HEOOXOUMOTO
quist Harpea AJ] Ha 1 °C mpu OTCYTCTBHH TEIUIOOTAAYH B OKPYKAIOIIYIO CPEy.

Kak BumgHO, B ypaBHeHuu TtemioBoro Oananca (1) mmeroTcs 1Be HEHM3BECTHHIE
BenurHBl — A 1 C, KOTOphIE MOTYT OBITh HAWIECHHI TIO SKCIEPUMEHTAIBHBIM JTAHHBIM
MyTeM COCTABJICHHS CHUCTEMBl ypPaBHEHHUH OTHOCHTEIIFHO HEHM3BECTHHIX. [Ipm 3TOM
MOBBINIICHWE TOYHOCTH OMNpeaeiieHrus Kod(ddummeHnTa TEmIooTAaun W TETUIOEMKOCTH
JBUTATENIST JOCTHTASTCSA 3a CUET HMCIOJB30BAaHUS CYMM HW3MEPEHHBIX MAapaMeTpPOB B
HECKOJIBKHX OTThITaX:

> AP At
oA 2)

%ZA'ZTZ +Z%'T'C

CoOOTBETCTBYIONTIHE SKCIIEPUMEHTHI MTPOBEACHBI B YCIOBUAX SKCHEPUMEHTAIBHOTO
nexa OO0 «Ykpcneicepucy. B kauecTBe HUCCIeyeMOro pacCMOTPEH aCUHXPOHHBIHN
meurarenb tuna 4AX80A4Y3 (momunanbhbie mapametpsl: Up=220/380 B (A/Y),
Py=1,1 xBT, ng=1400 o6/mun, 15=4.8/2,8 A, N1=75%, cos =0,81). /IsuraTenp HarpyxeH
Ha reHepaTop moctosHHOTO Toka Thna [131Y4 (momunambabie mapamerpsl Up=230 B,
Pu=1,0 kBT, ny=1450 06/mun, 15=4,3 A, 1=75%). B mportecce onsitoB A/l HarpeBascs
npu paboTe Mo HOMUHAIBHOM HArpy3KOi, a OCTHIBAJI TPHU HEBPAIIAIOIIEMCS POTOPE.

B xpeimike gpurarens ObUTO CIEIaHO OTBEPCTHE JUIS OMPEIETICHUS TEMIIEPATyPhI
7000BBIX YacTeli OOMOTOK ¢ TOMOINBIO JiazepHOro mnmpomeTrpa Ttuma Fluke 568.
OTBepcTHE OTKPHIBAJIOCH TOJIBKO HA KOPOTKHH TEPUOJ Ui TPOBEACHUS W3MEPEHUH
(5 cex), mpu paboTe >MEKTPOABUTATENSA OTBEPCTUE 3aKPHIBAIOCH JIA MPEAYNPEKACHUS
TEII000MEHAa MEXKIy BHYTPCHHMM W BHEITHUM BO3AYXOM. TOKM W HaNpPsKCHHS
PETUCTPUPOBAINCH C TOMOMIBIO MOOWIBHOTO  W3MEPHUTEIbHO-IUArHOCTHYECKOTO
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Tabnuna 3— PesynbTarhl onbiTa No2, MCKaXKEHHOE MUTAIOIIEE HAMPSIKEHUE

Bpewms, cex JlelicTBUTENBHOE [Iporuosupyemoe no AbGcomroTHas
3HAYCHUE MOJIEJIN 3HAUCHHE MOTPEITHOCTh, °C
Temneparypsl, °C Temneparypsl, °C
0 0,0 0 0,0

120 12,0 12 0,1

240 23,1 21 1,7

360 30,8 29 1,6

480 33,9 36 -1,7
600 38,7 41 -2,0
720 440 45 -0,8
840 443 48 -3,9
960 52,0 51 1,0
1080 54,1 53 0,9
1200 54,4 55 -0,6
1320 56,4 56 0,0
1440 56,2 58 -1,4
1560 58,1 59 -0,5
1680 62,0 59 2,6
1800 58,9 60 -1,1
1920 61,2 61 0,6

Tabnuia 4 — Pe3ynbTaThl onbiTa No3, HCKOXKEHHOE MUTAIOIIEE HANPSIHKEHUE

Bpewms, cex | JelcTBUTENbHOE 3HAUEHUE [Tporuo3supyemoe no Mmoaenu AOcomoTHast
Temrepatypsl, °C 3Ha4YeHune temmepatypsl, °C MOrpeHoCcTh, °C
0 0,0 0 0,0
120 13,8 13 0,6
240 21,9 24 -2,1
360 34,1 33 1,5
480 37,8 40 -1,9
600 46,9 45 1,5
720 47,9 50 -2,1
840 55,5 54 1,7
960 55,3 57 -1,6
1080 60,3 59 0,9
1200 61,1 61 -0,2
1320 64,3 63 1,4
1440 65,5 64 1,2
1560 62,8 65 -2,6
1680 62,8 66 -3.,4
1800 69,7 67 2.8
1920 68,1 68 0,6
Y craHoBUBIIT 93,0 93 0,0
eecs
3HAUYCHUE
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Oy, :\/i(ya_y_a)z/(L_l) 5 (6)

1

o =S -T T ) ™

rae L=57 06beM CTaTUCTHUECKON BEIOOPKH (KOJUYECTBO 3aMEPOB TEMIIEPATYPHI BO BCEX
OTIBITAX).
CpennexBaaparuueckas adCOMIOTHAS OUOKa U3MEPEHUN ONPeAessiach Kak:
*
AY, =t,0y , (8)

rae ¢,— koddpduuuent CTbIOACHTAa U 3aaHHOM HAAEKHOCTH M 4YHCIA CTENEHeH

cBoOoAbl k=L-1. B paccmarpuBaeMoM ciiydae HAACKHOCTh MpuHUMasiach p = 0,05.
*
3meck 0y — OCTaTOYHOE CPEIHEKBAIPATUYHOE OTKIOHEHUE, BBIYUCIAEMOE IO (hopMyJIe:

o) =\/i(n—¥:)2/(L—1). )

1

CpennexkBaaparnieckas OTHOCHTENbHAS OMMOKA TMPOTHO3a  ONPEaLIsiiach
CIEIYIOIIMM 00pa3oM:
8 =AY, |17, 100% (10)

TA€ ¥, max — HAUOOJIBIIIEE 3HAUCHUE TTPOTHO3UPYEMOM BETMUHHEI.

H(znyquHLIe B pe3yJbTare 3HaueHUsA: oy; = 21,2°C, oyy; = 20.9 °C, Tyvn =
0.99,6 yvn=2.34°C, AY,=0.28°C, oyy,=3.2%.

BoiBoabl. [lonyueHHble pe3yibTaThl CBUIETEILCTBYIOT 00 aJ€KBAaTHOCTH
NPEII0KEHHON TEIJTIOBOM MOJENIM ACHHXPOHHOTO ABUraTesid, pabOTaloIIero B CETAX C
HECKAYECTBEHHOW JJIEKTPUYECKOW SHEpPrueil. YUWuThiBasg, 4YTO JJIi MHOTHX THUIIOB
JBUTATENICH B CHPABOYHOW JMTEPAType OTCYTCTBYIOT CBEIEHHS O KodduimenTax
TEMJIOOTAAYA M TEIUIOEMKOCTH, A IO OTACIBHBIM TPUBOIATCA TOJBKO TEIUIOBBIE
MOCTOSIHHBIE BPEMEHHU, 3HAUEHUS YKa3aHHbIX MApaMeTpOB  MOJEIH MOTYT ObITh
MOJIyYEHBI IO UCTIOJIb30BAHHOW B CTAThE€ METOUKE.
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