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Abstract. A method for multichannel temperature measurement is proposed, which consists in alternately supply-
ing n resistance thermometers. The method makes it possible to increase the accuracy of measurement by weakening
the influence of the resistance of the lines through which resistance thermometers are connected. A prototype of multi-
channel temperature converter is developed and used for the method testing.
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Beenenue. CricteMbl aBTOMaTH3MPOBAHHOTO YIPABJICHUS TEXHOJIOTMUECKIUMU MPOLIECCaMH U CHC-
TEMbI cOopa JaHHBIX OOBIYHO COZIEPXKAT PACIPEACICHHYIO CETh TaTYMKOB, CPEId KOTOPBIX OJTHO U3 Be-
JYIIMX MECT 3aHUMAIOT MpeoOpazoBares TeMiiepatypsl [1—4]. OnHuM U3 caMbIX PacpOCTPaHEHHBIX
BUJIOB TMpeoOpaszoBaresieil TeMmneparypbl SIBISIOTCS TEPMOMETPHI COMPOTHUBICHUS (TEPMOPE3UCTOPHI,
TEepMOCONPOTUBIIEHUST). JIJ1s1 M3MepeHus: COPOTUBIICHUS] TAKOTO MPeoOpa3oBaTessl UCTIONb3YeTCs IeTH-
TEJb HAIPSDKEHMSI, 00pa30BaHHBINA OMOPHBIM pe3rcTOpoM u TepMomeTpoM conpotusienus (TC). U3me-
puB naneHue HanpsbkeHus Ha TC, a Takke 3Has OMOPHOE HANpsSHKEHUE M COMPOTHUBJIIEHHE OMOPHOTO
pe3rCTOpa, MOXKHO OIPEAETIUTh BeIMUHHY conpotuBieHus TC, 3aBHUCAIIYI0 OT TeMIepaTypbl, a Mo u3-
BECTHOW 3aBUCUMOCTH COMPOTHUBIICHHUS OT TEMIEpaTypbl — M TeMneparypy [S—9].
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B ciyuae ynanennoro noaxitoueHus TC conpoTUBICHHE COEAMHUTEIbHBIX MMPOBOIOB OKa3bl-
BAaeT CYIIECTBEHHOE BIHUSIHHUE Ha TOYHOCTh U3MEPEHUH, TaK KaK TOK U3MEPUTEIbHOMN IIEMH BbI3bIBAET
JIOTIOJTHUTENbHOE TajieHre HanpsokeHus Ha TC. Hanbonee cymecTBeHHO OHO B MIPOCTEUIINX JBYX-
MPOBOAHBIX CXeMaX MOJKIIOUeHUs. V3BeCTHBI pelieHusi, MO3BOJSIONINE YMEHBIINTh WIA UCKIIIO-
YUTH BIMSHUE COMPOTUBIECHUS IPOBOAHUKOB Ha PE3yNIbTaT U3MEPEHUS, — TPEXIIPOBOIHbIE U YEThI-
PEXIPOBOIHBIE TOAKIIOYEHUS TEPMOMETPOB conpoTusieHus [10].

BnusiHue conpoTuBIEHHS COEAMHUTEIbHBIX MPOBOJOB B TPEXIIPOBOAHBIX CXeMaxX ociabiser-
csl myTeM KomreHcanuu. [loiaHas KoMIieHcanusl JOCTUTaeTcsl MNPy PaBEHCTBE CONMPOTHUBIIEHUN CO-
€AMHUTEIBHBIX IPOBOJOB, a TAKXKE UIEHTUYHOCTH X TEMIEPATYPHBIX 3aBUCUMOCTEH, YTO SBISETCS
OCHOBHBIM YCJIOBUEM MPUMEHHUMOCTH TPEXIPOBOAHON CXeMbl. B 4eThIpeXmpoBOAHON CXeMme MuTa-
Hue TC ToxoM BO30OYKIEHHS MPOU3BOAUTCS C MOMOIIBIO OJTHUX MPOBOJOB, a U3MEPEHUE PA3HOCTU
MOTEHIIMAJIOB HAa HEM — ¢ nomoIibio Apyrux. [Ipu stom, cormacao I'OCT 6651-2009, ncnonb3oBa-
HUE JIBYXIIPOBOJHOM CXEMbl HE JOMYCKAECTCs JIsl TEPMOMETPOB COMPOTHUBIIEHUS KIAaCCOB TOYHOCTH
AA (momyck +(0,1+0,0017]¢) °C) u A (momyck +(0,15+0,002]¢) °C).

BmecTo ucnonbp3oBaHus IEIUTENsT HAMPSKEHUs] MOKHO OcyllecTBIATh nutaHue TC u3BecTt-
HBIM TOKOM reHeparopa Toka. [Ipu 3tom nagenue Hanpsbkenus Ha TC npomopuuoOHAIBHO €ro Co-
npoTtuBieHu0. OgHaKO Tako cnocod MUTAHUS HE YIPOIIAET U3MEPUTEIbHBIX CXEM MPHU UCIOJIb30-
BaHUU JJIMHHBIX COCTUHUTENbHBIX TUHUH.

HenocraTkamu nepednciaeHHbIX PelIeHuH, 0 CPABHEHHIO C IBYXIIPOBOAHBIM BapUaHTOM, SIB-
JISIIOTCSL CJIO’KHBIE U3MEPUTETIbHBIE CXEMBl M BBICOKAs CTOMMOCTb TPEXMPOBOJIHBIX U YETHIPEXIIPO-
BOJHBIX KaOeJen.

s ocnabneHust BAMSIHAS Ha TOYHOCTh M3MEPEHHs TeMIeparypsl pasorpeBa TC mpoTekaromum
TokoM, TC paboTaroT npu MajibIX BEIMYMHAX TOKOB, YTO CHMO)KAET MaJIEHUE HANpPSHKEHHS HA HUX U yBe-
JUYMBAET BIUSIHUE IIIyMOB, IOMEX U MOTPEUTHOCTEH 3IEKTPOHHBIX Y3JI0B Ha Pe3yabTaT U3MEPEHHsL. ITO
00yCIIOBJIMBaET JajbHEIee YCI0KHEHNE U3MEPUTENIbHBIX IIETIeH, a Takke MPUMEHEHUE (PUIbTPaIuH,
BJICKYIIIEH 32 COOOM CHM)KEHHE OBICTPOJICHCTBUS. Y CIIO)KHEHUE U3MEPUTEIBHBIX TIETeH Tak)Ke CHIDKACT
UX HaJeKHOCTb. [lepedrciieHHble HEOCTATKH YCYTYOJISIIOTCS B CUCTEMax cOOopa JaHHBIX BCIIEICTBHE
HEOOXOAMMOCTH KOMMYTAIIMU OOJBIIOr0 KOJIMYECTBA KaHAJIOB U3MEPEHHUS TEMITEPATYPHL.

Jns cHukeHUs TpeOOBaHMM K UYBCTBUTENBHOCTH HM3MEPUTENBHBIX CXEM, BEIMYMHE TEPMO-
OJIC u TemmniepaTypHbIM Aperiam HanpsHDKEHHUS B U3MEPHUTEIBHBIX IEMAX 11eJIeCO00pa3HO MUCIIOJIb-
30BaTh UMIYJIbCHBIN peXUM BO3OYXKICHHS JaTuuka Temrneparypsl. [1ogo0HbIN moaxoa Xxopouio 3a-
pexomeHoBan cels, HampuMmep, IpHU MOJAOTPEBE YYBCTBUTEIBHBIX 3JIEMEHTOB TEpPMOKATAIUTHYE-
CKMX Ta304yBCTBUTEIbHBIX JATYMKOB U U3MEpPEHHH MX conpoTuBiieHus [11—14]. B atom ciyuae
IIPU COXPAHEHUU CPEAHET0 3HAYEHMSI TOKAa €ro aMIUIMTYIy MOXHO YBEJIUYUTh B HECKOJBKO Pa3 U
COOTBETCTBEHHO CHU3UTH TPEOOBAHUS K UyBCTBUTEILHOCTH U3MEPUTEIHHONU CXEMBI.

Merton noBbllieHHs NajeHus HanpsbkeHus: Ha TC peanu3oBaH ycTpoicTBoM [15], B koTOpom
IpU U3MEHEHUU COIPOTUBIIECHUS TEpPMOIIpeoOpa3oBaTessi BCIEACTBHE W3MEHEHHUS TeMIlepaTypbl
KOHTPOJIMPYEMOIl Cpelibl aBTOMAaTUUECKH M3MEHSETCS TOK MUTaHHUSI TEPMOMETPa COMPOTUBIIECHUS C
LENbI0 TOYYeHHs] MAKCUMAJIbHOTO YPOBHS CUTHAJIA MPHU AOMYCTUMOI MOITHOCTH pacceuBaHus. J{is
3TOTO B YCTPOMCTBO BKJIIOUEH OJIOK CTaOMJIBHBIX MCTOYHHUKOB TOKA, B KOTOPOM Ka)KAbI UCTOYHHK
HAaCTPOEH Ha TeHEepalMio 33/laHHOTO (PUKCUPOBAHHOTO TOKA OINMpoca JJsi KOHKPETHOTO Juana3oHa
3HAYCHU COMPOTHUBIICHUM TepMoInpeoOpa3oBaTessi. BerauciuTenbHbId OJJOK KOMIICHCUPYET aJiv-
TUBHYIO U MYJIbTUIIJIUKATUBHYIO COCTABIISIFOIIME MTOTPEIIHOCTH.

HenocTaTkoMm Takoro pemieHus sIBISETCS TO, YTO BBIMTPHIII B MOIIHOCTH CHTHaja, Mojydyae-
moro ¢ TC, okazbIBaeTcsi HEOOJIBIIUM, a CIOXKHOCTh YCTPOMUCTBA PE3KO BO3PACTAET, YTO CHIKAET €ro
HA/IC)KHOCTb.

B [16] npencraBnen eiie 0MH METOJ, CYILIECTBEHHOTO MOBBIIICHUS YPOBHS CUTHAja MPHU YIPo-
IICHUU YCTPOWCTBA U, CJEIOBATENbHO, CHIKEHHS MOTPELIHOCTH. Y CTPOHCTBO COACPIKUT HCTOYHUK
MOCTOSIHHOTO HANPSHKEHUS, TIOOUEPEHO MOAKIIOUAEMbIi ¢ TOMOIIBIO 71-KaHAIBHOTO KOMMYTaTopa K
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nenmurtensiM, oopazoBaHHbIM TC 1 0OUUM 71 HUX OMOPHBIM PE3UCTOpPOM. BTOpoit KoMMmyTaTop mo-
OYEPEHO MOAKIII0YAET TEPMOMETPBI COMTPOTUBIICHUS K aHAIOT0-1IM(POBOMY ITPeoOpa3oBaTEIoO.

BrixonHo# curHan aHanoro-nudpoBoro npeodpa3oBaTelis MOCTyMaeT B KOHTPOJIIEP, KOTOPBIMA
yIpaBisieT paboToM ByX KOMMYTaTOpPOB, MIOOYEPETHO M3MEpsis HANpsHKEHUE Ha JeNUTeNsIX, o0pa-
30BaHHBIX TEPMOMETPAMH COIPOTHUBIEHHUS W OMOPHBIM PE3UCTOPOM, U HAa COOCTBEHHO OMOPHOM
pesucrope. 1o n3MepeHHBIM 3HAUEHUSM HANPSDKEHUS Ha KaXJIOM M3 JeTUTeNlel U OMOPHOM pe3H-
CTOpE, a TaK)Ke [0 M3BECTHOMY COINPOTUBIIEHUIO 3TOT0 PE3UCTOPA BBIYHMCISETCS COMPOTUBIICHUE
kaxaoro TC, a 3aTem onpeensiercs COOTBETCTBYIOIIAs TEMIIepaTypa.

HenoctaTkoMm 3TOro MeToja M3MEpeHHsl TeMIIEpaTyphl SBJSETCS CYIIECTBEHHOE BO3pacTaHHe
MOTPEIIHOCTH 33 CUET CONMPOTUBIIEHUS MPOBOJIOB JIMHUH, C TIOMOIIBIO KOoTOpoit noakiouaercs TC,
Y TIOBBIIIIEHHAS CJIIOKHOCTH, OOYCJIOBJICHHAs] HATMIMUEM BTOPOTO KoMMmyTaTopa ¢ (n+1) Bxomom (mo-
MOJIHUTENBbHBIN BXOJ] UCTIOIB3YETCS AJI M3MEPEHUS HAPsHKEHUS! Ha ONTIOPHOM PE3UCTOPE).

MHorokaHnajibHOoe u3MepeHue Temmneparypbl. COracHO MpeiiaraeMoOMy pPEIIEHUIO0 TOY-
HOCTb M3MEpPEHUs MOBBILIACTCS 3a CUET OCJIa0JICHUs BIUSHUS CONPOTHUBIICHUS JUHHUM, C TTOMOIIbIO
KoTOpbIX noakiatouaercs TC, mpu 3TOM CHUXAETCA CII0AKHOCTh CAMOT0 YCTPOMCTBA.

[Turanue moouepeaHo noAaeTcs Ha Kaxabld u3 n TC, COMPOTUBIIEHUE KOTOPBIX ONPEACTACTCS
M0 MaJICHUIO HAMPsDKEHUS Ha OMOPHOM PE3UCTOPE MO OKOHYAHUU MMITYJIbCA HANIPSKEHUS U Hampsi-
JKEHUS Ha BXO/JI€ JIMHUHU, MTOJAKIIOYEHHOM K OIIOPHOMY PE3HCTOPY, MOCIE OTKIIOYEHHS OTIOPHOTO pe-
3UCTOpa OT UCTOYHUKA MUTAHUSI.

BaxxHOl 0COOEHHOCTBIO ATOTO METO/1a sBIsAETCS TO, uTO TC IIyHTHPOBAaHBI KOHJIEHCATOPAMHU
B TOUKaX WX MOJKIIOYEHHUS K KOHILY COEAUHUTENIbHON AByXnpoBoaHOM JnHuU. [Tutanue TC ocye-
CTBJISIETCS Yepe3 COOTBETCTBYIOLIUE JIMHUU U OOIIee OMOPHOE COMPOTUBIICHHE UMITYJIbCOM Harpsi-
JKEHHSI CO CKBaXHOCTBIO, MPU KOTOPOU cpeaHuil Tok yepe3 TC He MpeBbIaeT JOMyCTUMON BETUYHHBI,
a eMKOCTh KOHJEHCATOPOB BBHIOMpAETCS Takoil, 4TOObI 32 BpeMs JAEHCTBHUS UMIYyJIbCa HAMPSIKEHUS
3aBEepIIMIICS MEPEXOAHbIN Mpolecc 3apsiia KoHAeHcaropa. VMmynbC HampshKeHUs 3aKaHUYMBAETCS
OTKJIFOYEHHEM OIIOPHOTO PE3UCTOPA OT UCTOYHHUKA TUTAHHUSL.

YCeTpoiicTBO MHOTOKAHAJILHOIO Npeodpa3oBanus Temmneparypsbl. Ha puc. 1 npencrasieHa
CTPYKTYpHasi cCXeMa yCTPONCTBA, peaJU3yIOIIEro MpeaaoKeHHbI METO/I U3MEPEHUsl TEMIepaTyphl.
PaccmaTpuBaemas cxema sIBISIETCS TPEXKAHAJIbHOM.

c
1 TC L
—
C
2 TC £
R
— ]
MK
c
3 P - TC £
4 OI1 l
5 j
6

Puc. 1

OcHoBO¥ cxeMblI sBisieTcs MUKpokoHTposuiep MK (B maHHOM citydae — cO BCTPOCHHBIM aHa-
noro-dpoBeIM TIpeodpazoBareem). [loMuMo Hero cxema COAEPKUT OMOPHBINA pe3ucTop Ry, TEp-
MoMeTphl conpoTuBienuss TC, mryHTupoBaHHble KoHJeHcaTopamu C, CO€AMHHUTENbHBIE IBYXIIPO-
BOJIHBIC JIUHUM R;, TPEACTABICHHBIE CONMPOTUBICHUAMH €€ MPOBOAOB. Bbixoas! 1, 2, 3 MUKpPOKOH-
TpoJuiepa MPUCOEANHEHBI K IEPBBIM BXOAAM JIMHUNA Ry, a BTOpbIe BXO/bI JIMHUNA COEAMHEHBI U MO/-
KIIIFOYEHBI K MEPBOMY BBIBOJIY OMOPHOTO pe3uctopa Roy, BTOPOH BBIBOJ KOTOPOTO MPUCOEAMHEH K
BBIXOZTy 4 MUKpPOKOHTposuiepa. O6a BhIBOIa OTIOPHOTO pe3ncTOpa Ry COCTUMHEHBI CO BXOAaMH S 1 6
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BCTPOEHHOTO B MUKPOKOHTpOJLIEP aHaoro-undposoro npeodpa3oBaTelnis, a K BbIX0JaM JIBYXIIPO-
BOJIHBIX JIMHUN R; mpucoeauHensl TC, IIyHTUPOBAHHBIE KOHIEHCATOPAMH.

YeTpoicTBO (PYHKIIMOHUPYET CIIEAYIOMUM 00pa3oM. B HauanbHOM COCTOSIHUM MUKPOKOHTPOJI-
Jep yAepKHUBAET BbIXO/bI |—3 B BICOKOMMIIEIAHCHOM COCTOSIHUU (B 3TOM PEXKHUME OHH OPHEHTHPO-
BaHbI Ha BBOJ), a Ha BBIXOJIe 4 YCTaHABIUBAET JIOTMUECKUN HYIb. [Ipr 3TOM TOK B IIEMsAX TEPMOMET-
POB COMPOTHUBIIEHUN OTCYTCTBYeT. Ha mepBbIii BXOJ BhIOpaHHON JIMHHHM R; MOAAETCs HU3KOE Ha-
MpsKEHUE C OJTHOTO U3 BBIXOJ0B (1, 2 min 3) MUKPOKOHTPOJIJIEPA, a Ha BHIBOJ 4 B TCUEHHUE BPEMEHU
t — BbIcokoe. [Ipu nmogaue umMynbca HaMPsHDKEHUS MPOTEKAIOIMIUN B BEIOpAaHHOW JTMHUM TOK o0ec-
Ne4YrBaeT NaJIeHUe HANpsHKEHUS Ha TEPMOMETPE COMPOTHUBIICHUS U 3apsKaeT HIYHTHPYIOIIMHA €ro
KoHAeHcaTop. K KoHIy uMIynbca IUTENbHOCTBIO / KOHACHCATOP 3apsiKaeTcs 0 YCTAaHOBUBIIETOCS
3Ha4YeHMs. Y CTaHOBUBIIEECS HANPSLKEHHWE MEHbBIIE HANPSDKEHUS MCTOYHUKA MUTAHUS Ha BEUYUHY
NaJIeHUs] HAIPSDKEHUSI HAa BBIXOJHBIX COMPOTHUBIEHUSX MUKPOKOHTPOJUIEpA, a TAaKKe MaJeHUsl Ha-
NPSDKEHUS Ha OTIOPHOM PE3UCTOPE U COTMPOTUBIICHUSX MPOBOJIOB JIMHUU.

B koH1e uHTEpBana ¢ u3MepseTcsl HalpsHKEHHE Ha OMOPHOM PE3UCTOpe Ry, MEXIY BXOAAMHU
5 W 6 BCTPOEHHOTO B MHKPOKOHTpOJUIEp aHanoro-nudposoro mpeodpazonarens. [lo 3aBepuieHnn
MHTEpBaJa ¢ BbIX0J 4 MUKPOKOHTPOJUIEpA MEPEBOIUTCS B BHICOKOMMIIEJAHCHOE COCTOSIHUE, & TOK B
U3MEPUTENIbHON L[EeNU yCTaHaBIMBAaeTCA paBHBIM HyIo. [Ipu 3TOM Ha Bxojzie 6 u3Mepsercs Hamps-
JKEHHE Ha BTOPOM BXOJI€ JIMHUM Ry, MPUCOCTUHEHHOM K IIEPBOMY BBIBOAY OIIOPHOTO pe3ucTopa. ITo
HarnpsHKeHHUE PaBHO HAMPSHKEHUIO HA TEPMOMETPE COMPOTHUBIICHUS], IIYHTUPOBAHHOM KOHJIEHCATOPOM.

Bribopka HampsiKeHUsT CXeMOH BBIOOPKH-XpaHEHHUs aHAIOro-iu(poBOro mpeodpa3oBaTelis
OCYILIECTBJISIETCS] B TIEPBBIi MOMEHT BPEMEHU I1OCJIE Pa3pbIBa LIEMH, TOTOMY U3MEpAEMOe HaIpshKe-
HUE COOTBETCTBYET HampspKeHuio Ha koHaeHcatope u TC B koHIle nHTepBana 3apsija f. [lockonbky
IIPU MOJHOCTBIO 3aPsKEHHOM KOHAEHCATOPE B KOHIIE MMITYJIbCa HAIPSHKEHUSI Yepe3 OMOPHBIN pe3u-
CTOp M TEPMOMETpP CONPOTHUBIICHUS MPOTEKAET OJUH M TOT K€ TOK, TO MaJCHHE HANpPSDKEHUs Ha
onopHoM pesucrope U,y U TepMoMeTpe conpoTuBieHus Uy, MPONOPLUUOHATBHO UX COMPOTUBIICHUSAM
Ro; 1 Ryc COOTBETCTBEHHO:

RTC = ROHXUTC/UOH'

Takum oOpa3oM, IO M3MEPEHHBIM HAMNPSIKEHUSM M COMPOTHBICHUIO OMOPHOTO PE3UCTOpa
MOXHO paccuuTaTh conpoTtusiieHue TC, a mo Hemy — Temmeparypy.

[Tocne 3TOro BBIXOABI MHUKPOKOHTpPOJUIEpA MEPEBOJATCS B BHICOKOMMIIEIAHCHOE COCTOSIHUE,
BbIIEP)KUBAETCA Tay3a, obecrieunBaronas TpedyemMoe 3HaueHue CPpeHEr0 ToKa TEPMOMETpa COIpPo-
TUBJICHUS, BBIOMpAETCS CIEAYIOIasl JIUHUS, YCTaHABIMBACTCS JOTMUYECKUM HYJIb Ha OYEPETHOM BbI-
Bojie (U3 1—3) ypoBeHb, U TIpoLIecC U3MEPEHUS TTOBTOpseTCs s ciemytomiero TC.

[epuron moBropeHus UKIOB onpoca TC U JUTMTETLHOCTh UMITYJIbCa 00ECTIEUMBAIOT HEMPEBBIIIIEHHE
JIOMYCTAMOTO 3HAYCHHs TOKa. UHCII0 M3MEPHUTENBHBIX KAHAJIOB TEMITEPATYPhl MOYKET OBITh OOJBIIINM, OHO
OrPaHUYMBACTCS KOJTMYECTBOM ITOPTOB MUKPOKOHTpoJuiepa. [Ipu aTom [uist peanusaiiiy MeTosia U3MepeHust
TeMIIEpaTypbl JOCTATOYHO JIUIIIb JBYX BXOJIOB aHATIOTO-LU(POBOro mpeodpa3oBareris.

ConpoTuBJeHNE BHIXOJHBIX KaCKaJOB MOPTOB MOXKET paccMaTpUBAThCs KaK YacTh COMPOTHB-
JIeHUs] TPOBOJAHUKOB JIMHUU, U OHO HE BIIMSET Ha PE3y/IbTaT U3MEPEHUs, TaK KaK MaJeHHe HarpsKe-
HUSl B KOHIIE MMITYJIbCA JUIUTEIBHOCTH ! MU3MEpPSIETCS HEMOCPEICTBEHHO Ha OMOPHOM PE3HUCTOpE.
Bropoe u3mepenue Ha BTOPOM BXOJ€ JIMHUU OCYIIECTBIISIETCS MOCIIE MepeBojia BbIxoja 4 MHKpPO-
KOHTpOJIJIEpa B BBICOKOHMMIIEJJAHCHOE COCTOSIHME. B 3TOM ciiydyae TOK B JUHUU R, C TIOMOIIbIO
KoTopoii mojkitoueH TC, MpakTUYECKN OTCYTCTBYET, KaK U MaJieHHe HANpsKEHUs! Ha MPOBOJHUKAX
JUHUM U BBIXOJHOM COINPOTUBICHUH BBIXOJOB MHMKPOKOHTpOJUIEpa (BXOAHOE COMPOTHBICHUE
aHajoro-mgposoro npeodpazosarens npesbimaet 100 MOwM). Takum oOpa3oM, BEIXOIHBIE COIIPO-
TUBJICHUS IOPTOB MUKPOKOHTPOJIJIEpA HE BIUSIOT HAa PE3yJIbTaT U3MEPEHUS.

[Tpu moBbIIeHNN TPEOOBaHUI K TOYHOCTH U3MEPEHUIM MOXKET MCIOJIb30BaThCSl BHEIIIHUM aHa-
noro-uudpoBoit npeodpazoBaTelib, a HanpsokeHne Ha TC MOKET U3MEPAThCS B HECKOJIBKHUX TOYKaX
MEPEXOIHOTO Mpoliecca pa3psiia HIYHTHPYIOIIEro KOHAeH caTopa.
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MoaenupoBaHue cxeMbl NMpeodpa3oBaTeii TeMIepPaTypbl U 00CYy:KIeHHe Pe3yJbTaToB.
ArnipoOarusi IpeyIoKEHHOTO PEIIeHUs MPOBOAMIACH C TIOMOIIbIO SKCIEPUMEHTAIBHOIO CTEHAA Ha
6a3e Mukpokontposuiepa A Tmega 328P (puc. 2).

Puc. 2

Ha puc. 3 npezacraBneHa cxema CT€HJa, BKJIIOUAIOLIas: OMOPHBIA PE3UCTOP, CONPOTUBIICHUE
IIPOBOJA JTMHUM MOJKIOYEHHS] TEPMOMETPA COIPOTUBIICHUSI, TEPMOMETP CONPOTHUBIICHUS, KOH/IEH-
catop, MUKpokoHTpossiep (I — 1udpoBoii AByHAINIpaBICHHBIN BBIBOJ BO30YKICHUS H3MEpPUTEIb-
HOM 1IeTH, 2 — BXOJI aHAJIOTO-IIU(PPOBOro mpeoOpa3oBaTelis Al U3MEPEHHs HAIIPSDKEHUS Ha BXO/IE
U3MEPUTENIBHON 1IenH, 3 — BXO0J] aHAJIOTrO-1IU(pPOBOro mpeoOpa3oBaTes sl U3MEPEHUs HaIlpshKe-
HUS Ha BXOJI€ JMHUU NOJKIIIOUEHUS TEPMOMETPA CONPOTUBIEHMS, 4 — JBYHAIIPaBJICHHBII BBIBOJ
KOMMYTAllMU KaHalla MHOTOKAaHAJIbHOM HM3MEPHUTEIBHON CHCTEMBI, 5 — OOIIMI MPOBOJ CHUCTEMBbI
MHOTOKaHaJIbHOI'O U3MEpPEHUs TeMieparypsl). Ha cxeme BelMunMHa CONPOTHUBIIEHUS! OIIOPHOIO PE3U-
cropa 1 kOwm, norpeurnocts 0,05 %, uzmepsiemslit pesuctop 1 kOm, nmorpemrHocts S %.

wn AW N =

Puc. 3

N3mepenHoe oTkamuOpoBaHHBIM MyIbTUMETpOM RICHMETERS 113D conpOoTUBIICHUE U3Me-
psiemoro pesuctopa 963 Om (+/-0,2 %). CoequHUTENbHbIE TUHUA UMUTHPOBAINCH ABYMS PE3UCTO-
pamu o 120 Om.

[Tpu u3MepeHusx Ha BbIBOJIE 4 MUKPOKOHTPOJUIEpA YCTAaHABIMBAETCS JIOTUUYECKHUM HYyIb, IMO-
stomy Jmawus, coequnstomas TC ¢ MK, noakmrodaercst k o01eMy IpoBOy CHCTEMBI Yepe3 BhIXO/I-
Hoe conpoTuBieHue oydepa MK, yBennunBas cymmapHoe CONPOTUBICHUE COETMHUTEIbHON JTHHHH.

BcTpoeHHbIi B MUKPOKOHTPOJIIEP aHAIOTO-IIU(POBOI TpeoOpazoBaTenb He umeeT auddepeH-
UAIBHOTO peXUMa U3MEpPEHUH, MO3TOMY HAINpsKEHHE Ha OTIOPHOM PE3UCTOPE BBIYUCIAETCS Yepe3
HAaIpsbKeHUs, U3MEPEHHBIE Ha BXoJax 2 U 3 B KOHIIE IIEPEX0IHOTO MpoIiecca 3apsiaa KOHAEHCaTopa:

UOH = U2 — U3.

DTO HaINpsKEHHE ONPEAEINAETCS UCKIIOUUTEIHHO TOKOM, MPOTEKAIOUINM Yepe3 aKTUBHbIE CO-
npotuBieHus uenu (Ron, Ry, 7re U BBIXOAHBIE conpoTuieHuss MK), OCKOIBKY KOHACHCATOP yKe
3apsiKeH.

[Ipu 3aBepmieHnn umnyiabca nutaHus uenb TC paspsiBaeTcsa nepeBoaoM BeiBoga 1 MK B BbI-
cokoumrnenancHoe coctosuue. [lockonbky Tok B enu TC OTCyTCTBYET, TO U MaJCHUE HAMPSIKECHUSI
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MeX1y BbIBOAAMHU 4 U OOLIUM MPOBOJIOM CUCTEMBI 5 MPAaKTUYECKU PaBHO HyM0. [ToaTomy Hampsike-
HUe, n3MepeHHoe Ha Bxojie 3 MK, paBHO HanpsikeHHUI0 Ha KoHAeHcatope U TC, BKIIOYEHHBIX Ma-
pamtenbHo. Berancnenue conporusiiennst TC ocymectsisiercss MK B cootBeTcTBuU € (1).

Ha puc. 4 npencraBieHbl BpeMEHHBIE TUarpaMMbl CUTHAJIOB (BEpXHSS — Ha BXOJIe U3MEpH-
TEIbHOMU IeTH; HUXKHSS — Ha BXOJ€ JIMHUU MOJKIIOYEHHs JaT4uKa). Y IpaBlieHue U3MepUTEIbHON
CXEMOM, BBIUMCICHUE 3HaueHU conpoTuBiieHns TC u nepenadya ux B KOMIIBIOTEP OCYILIECTBIISIOTCS
C TIOMOIIBI0 pa3paboTaHHOi mporpammbl Termo Net M. Pe3ynabTaTsl IpEACTaBIEHBI B TAOJIMIE
(cpenHeKkBaApaTHUECKOE OTKJIIOHEHUE OMPEIETICHO OTHOCUTENBHO CPEHETO 3HAUCHUS ).

Frg: 7.06Hz : PKPK :504nV : Mea: 1350V
Frq: 7.08Hz : PKPK:2.56¥ @ Mea:z 665mV
vl 200mY  1:120.0ns

Puc. 4

Pe3y.m,TaT1,1 I/I3MepeHl/Iﬂ COIIpOTl/IB.]IeHI/ISI

Ne uzmepenus R;, Om
1 0,959
2 0,96
3 0,96
4 0,96
5 0,96
6 0,96
7 0,961
8 0,96
9 0,96
10 0,961
11 0,96
12 0,96
13 0,961
14 0,961
15 0,96
16 0,96
17 0,96
18 0,96
19 0,96
20 0,96
21 0,96
22 0,96
23 0,96
24 0,96
25 0,96
26 0,96
27 0,96
28 0,96
29 0,961
30 0,96

Cpennee 3HaUeHUE 0,96013
CKO 0,00043
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CormacHo Tabymie, U3MEPEHHOEC HOMHHAIBLHOE CONMPOTHUBIICHHE pe3uctopa (R;) COCTaBUIIO

960 Om (neiictBuTenbHOe 3HaueHue 963 Om, oTHOocUTenbHas norpemwHocTs 0,3 %) nmpu cymmapHOM
conpotuBieHnn auHUU 240 OM, 4TO YOEIMTEIBbHO JOKA3bIBAE€T BBICOKYIO CTEIICHb ITOJABICHUS
BIIUSHUS COETUHUTENLHOMN TNHNH.
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